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(57) [Abstract]

[Problem] To realize display that is easy to
view and use for a user, display with a large
information amount, and display that is
interesting.

[Resolution Means] By detecting a posture
and/or movement state of a main body of a D
display device and changing a display content Surface of arth A
to match conditions such as a posture or

movement of the main body of the device, (™ 1

display matching an actual orientation, display
according to a posture of the device, switching
between three-dimensional display and flat
display, and the like are realized.
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[Scope of Patent Claims]

[Claim 1] A display device, comprising:

a state detection means of detecting a posture state and/or a
movement state of a main body of the display device;

a display means; and

a display control means that can display a predetermined
image on the display means and, based on detection
information from the state detection means, change a display
state of the displayed image.

[Claim 2] A display device, comprising:

a state detection means of detecting a posture state and/or a
movement state of a main body of the map display device;

a map-information storage means of storing map
information;

a display means; and

a display control means that can display a map image based
on map information read from the map-information storage
means on the display means and, based on detection
information from the state detection means, change a display
aspect or a map display region of the displayed map image.
[Claim 3] The map display device of claim 2, wherein the
state detection means is provided with an incline sensor that
detects an incline state of the main body of the map display
device.

[Claim 4] The map display device of claim 2, wherein the
state detection means is provided with an orientation sensor
that detects an actual orientation.

[Claim 5] The map display device of claim 2, wherein the
state detection means is provided with a movement-state
sensor that detects a movement direction and/or a movement
amount when the main body of the map display device is
moved.

[Claim 6] The map display device of claim 2, wherein the
map image displayed on the display means can be set with an
absolute direction or a relative direction, and

the display control means changes a display state of the map
image according to the posture state of the main body of the
map display device detected by the state detection means so
the set direction is substantially continually an upward
direction in terms of gravity of the display means.

[Claim 7] The map display device of claim 2, wherein the
display control means changes a display state of the map
image according to an orientation state of the main body of
the map display device detected by the state detection means
so an orientation of the map image displayed on the display

means substantially continually matches an actual orientation.

[Claim 8] The map display device of claim 2, wherein the
display control means changes a display state of the map
image according to the movement state of the main body of
the map display device detected by the state detection means
so the region displayed as the map image on the display
means undergoes scrolling movement.

[Claim 9] The map display device of claim 2, wherein the
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display control means changes a display state of the map
image according to an incline state of the main body of the
map display device detected by the state detection means so
the map image displayed on the display means switches
between a two-dimensional image and a three-dimensional
image.

[Claim 10] The map display device of claim 2, further
comprising: a current -position detection means; wherein
the display control means is configured to be able to
synthesize and display on the display means the map image
based on the map information read from the map-information
storage means and a position-presenting image based on
current-position information detected by the current-position
detection means and, based on the detection information from
the state detection means, change the display aspect or the
map display region of the displayed map image.

[Claim 11] A display method of detecting a posture state
and/or a movement state of a main body of a device having a
display unit and changing a display state of an image
displayed on the display unit according to the detected
posture state and/or movement state of the main body of the
device.

[Claim 12] A map display method of detecting a posture state
and/or a movement state of a main body of a device having a
display unit and, when displaying a map image based on
predetermined map information on the display unit, changing
a display aspect or a map display region of the map image
according to the detected posture state and/or movement state
of the main body of the device.

[Claim 13] The map display method of claim 12, wherein an
incline posture of the main body of the device having the
display unit is detected and the map image displayed on the
display unit is switched between a two-dimensional image
and a three-dimensional image according to a detected incline
state.

[Detailed Description of the Invention]

[0001]

[Field] The present invention relates to a display device and
a display method that change a display state according to a
state of a main body of the display device and particularly
relates to a map-image display device and a map-image
display method.

[0002]

[Conventional Art] In recent years, as are widespread in, for
example, navigation systems, devices that display a map
image on a display are known. Many of these store map
information on a medium such as a CD-ROM; read map
information of a required region, a vicinity of a current
position, or the like from the CD-ROM; and display a map
image based on this read map information.

[0003]

[Problem to be Solved by the Invention] Now, in such
conventional electronic map display, the displayed map
image itself is displayed with a specified direction of a screen
as up, regardless of a posture or the like of a main body of
this display device. As such, a user needs to view the map
image by mentally aligning cardinal directions of the map
image with actual cardinal directions.
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Moreover, from a flat map image, it is difficult to visualize
different regions, and realizing map display with higher
added value is in demand.
[0004]
[Means for Solving the Problem] In view of such problems,
the present invention has as an object to provide a display
device, a display method, a map-display device, and a map-
display method that can realize display that is easy to view
and use for a user and display that can impart added value and
is interesting.
[0005] As such, the display device is provided with a state
detection means of detecting a posture state and/or a
movement state of a main body of the display device; a
display means; and a display control means that can display
a predetermined image on the display means and, based on
detection information from the state detection means, change
a display state of the displayed image. The display method
detects a posture state and/or a movement state of a main
body of a device having a display unit and changes a display
state of an image displayed on the display unit according to
the detected posture state and/or movement state of the main
body of the device.
[0006] Furthermore, the map display device is provided with
a map-information storage means of storing map information,
a display control means being able to display a map image
based on map information read from the map-information
storage means on a display means and, based on detection
information from a state detection means, change a display
aspect or a map display region of the displayed map image.
The map display method detects a posture state and/or a
movement state of a main body of a device having a display
unit and, when displaying a map image based on
predetermined map information on the display unit, changes
a display aspect or a map display region of the map image
according to the detected posture state and/or movement state
of the main body of the device.
[0007] That is, in the present invention, by changing a display
content to match conditions such as a posture or movement
of the main body of the device, display matching an actual
orientation, display according to a posture of the device,
switching between three-dimensional display and flat display,
and the like are realized.
[0008]
[Embodiments of the Invention] An embodiment of the
present invention is described below by using as an example
an electronic map device that displays a map image. The
description is given in the following order.
1. Configuration of Electronic Map Device
2. Posture and Movement Detection by Sensors
3. Map Display Operations in Display-Orientation-
Designated Mode
4. Map Display Operations in Actual-Orientation-
Reflecting Mode
Map Display Operations in Vicinity-Map Display Mode
Map Display Operations in Virtual Display Mode
Map Display Operations in Navigation Display Mode
8 Composite Operation of Various Modes
[0009] 1. Configuration of Electronic Map Device
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FIG. 1 illustrates a block diagram of the electronic map
device of the present example, and FIG. 2 illustrates an
appearance example of the electronic map device. As
illustrated in FIG. 2, an electronic map device 1 is formed,
for example, in a notebook shape of an extent that enables the
display to be portable and has a display unit 2, which is a
liquid-crystal display or the like, formed in an upper face.
Moreover, used as a recording medium of electronic map data
is, for example, a CD-ROM such as is used in a normal
navigation system, and an insertion portion 3 for inserting
this CD-ROM is provided.

[0010] Furthermore, various controllers 4 are formed for user
control. As the controllers 4, it is sufficient to provide those
of forms necessary for various controls, such as pressable
keys and jog dials. Of course, these may be of other forms,
such as slide switches or rotating knobs. Necessary controls
include a power on/off control; a mode-setting control; an
operation for selecting a map region to display; scrolling and
zooming of screen display; a control of requesting, for
example, presentation of various information; and the like,
and any forms may be adopted as long as these controls can
be performed. Moreover, a configuration may be such that
control devices such as a mouse and a keyboard can be
connected and used.

[0011] An internal configuration of the electronic map device
1 is as illustrated in FIG. 1, and a CPU 10 is provided as a
part that performs overall operation control. Moreover, a
RAM 11 is prepared as a work region used in operations such
as control/computation by the CPU 10, and a ROM 12 is
provided as a region for holding an operation program or the
like.

[0012] A CD-ROM 20 inserted from the insertion portion 3
illustrated in FIG. 2 is loaded in a CD-ROM driver 14. The
CD-ROM driver 14 is a part that performs a reproduction
operation of the CD-ROM 20 based on CPU 10 control. The
CD-ROM 20 loaded in the CD-ROM driver 14 is recorded
with map information and additional information such as
names of map locations and building height information.
Information reproduced from the CD-ROM 20 by the CD-
ROM driver 14 is taken in by the RAM 11 and subjected to
necessary processing.

[0013] Furthermore, map-image information that is
reproduced from the CD-ROM 20 and used for display is
taken in by a map-image memory 15. The CPU 10 generates
image data to display based on the map-image information
and various additional information read from the CD-ROM
20 and deploys this to the map-image memory 15. A
necessary portion of the image data held by the map-image
memory 15 is then sent to a display driver 13, and map
display of a certain region is executed on the display unit 2.
[0014] Furthermore, in the present example, the displayed
map image is not limited to simply a normal map image
recorded on the CD-ROM 20, and as described below, a
bird’s-eye image and a three-dimensional image (3D image)
can be displayed. While image data of the bird’s-eye image
and the 3D image may of course be recorded in advance on
the CD-ROM 20 and
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a read bird’s-eye image or 3D image be supplied as-is to the
display driver 13 and displayed, to conserve a recording
capacity of the CD-ROM 20, it is favorable to only record
building heights, building and facility types, and the like as
additional information for generating the bird’s-eye image
and the 3D image, using the map information and the
additional information to generate the bird’s-eye image and
the 3D image by image synthesis processing. An image
synthesis unit 16 is provided to perform this processing, and
this unit can virtually generate bird’s-eye images and 3D
images of various regions (or images centered around various
points on the map) based on CPU 10 control.

[0015] Furthermore, the present example has not only a map-
display function but also a function similar to a navigation
system. That is, map display centered around a current
position is performed automatically to enable travel guidance
to be executed. From this necessity for current-position
detection, a GPS receiver 18 is provided. The GPS receiver
18 is a part for obtaining current-position information by a
so-called GPS (global positioning system) and detects
position  information  (latitude/longitude),  absolute-
orientation information, and velocity information based on a
reception signal from a satellite. This information is supplied
to the CPU 10.

[0016] A sensor unit 17 is provided with sensors necessary to
detect a posture state and a movement state of a main body of
the electronic map device 1. Detection information from the
sensor unit 17 is supplied to the CPU 10. Data and control
signals are transmitted between the above units via a bus 19.
Moreover, various control information from the control unit
4 illustrated in FIG. 2 is input to the CPU 10.

[0017] Based on the mode-setting control and a display-
region-designating control from the control unit 4, the
detection information from the sensor unit 17, detection
information from the GPS receiver 18, and the operation
program stored in the ROM 12, the CPU 10 controls the
reproduction operation by the CD-ROM driver 14, the
synthesis processing by the image synthesis unit 16,
write/read operations of the map-image memory 15, and a
display operation by the display driver 13. By this, map
display sought by the user is executed on the display unit 2.
[0018] 2. Posture and Movement Detection by Sensors
Here, posture and movement detection of the main body of
the electronic map device 1 by the sensor unit 17 is described.
The sensor unit 17 is provided with an incline sensor function
of detecting an incline state of the main body, an orientation
sensor function of detecting an absolute orientation (north,
south, east, and west), and a movement sensor function of
detecting movement of the main body (movement direction
and movement amount) and is equipped with various sensors
necessary for these functions.

[0019] In the description, first, as illustrated in FIG. 2,
directions of up, down, left, and right relative to a screen of
the display unit 1 of the main body of the electronic map
device 1 are referred to as screen-up, screen-down, screen-
right, and screen-left so as to be distinguished from up and
down in terms of earth’s gravity and left and right in terms of
absolute orientation.
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[0020] FIG. 3 illustrates incline-state examples of the main
body of the electronic map device 1. (a), (b), and (c) in FIG.
3 illustrate the main body of the electronic map device 1
rotated in a screen-up/screen-down direction around an axis
from screen-left to screen-right. That is, in (a) in FIG. 3, the
electronic map device 1 is substantially horizontal, and (b)
and (c) in FIG. 3 illustrate postures of a screen-up portion
being lifted upward in terms of gravity. Although not
illustrated, a posture of a screen-down portion being lifted
upward in terms of gravity is of course also possible.
Moreover, (a), (d), and (e) in FIG. 3 illustrate the main body
of the electronic map device 1 rotated in a screen-left/screen-
right direction around an axis from screen-up to screen-down.
That is, (d) and (e) in FIG. 3 illustrate postures of a screen-
left portion being lifted upward in terms of gravity from the
horizontal state in (a) in FIG. 3. Although not illustrated, a
posture of a screen-right portion being lifted upward in terms
of gravity is also possible.

[0021] As the sensor that detects these incline states, it is
favorable to biaxially form in the sensor unit 17 an incline
sensor made using, for example, a mercury switch or equip in
the sensor unit a gravity sensor that detects the direction of
gravity. The posture changes arise according to how the user
holds the electronic map device 1, how the user places the
device (horizontally, on a desk or the like, or vertically,
leaning up against something), and the like.

[0022] Next, FIG. 4 illustrates relationships between the main
body of the electronic map device 1 and an absolute
orientation. (a) in FIG. 4 is a state wherein the screen-up
portion faces the absolute orientation north, (b) in FIG. 4 is a
state wherein the screen-left portion faces north, and (c) in
FIG. 4 is a state wherein a portion between the screen-down
portion and the screen-left portion faces north. As in the
above for example, the present example also detects an
orientation posture of the electronic map device 1 in terms of
absolute orientation. As such, the sensor unit 17 is equipped
with an orientation sensor such as an electronic compass.
Conceivable as an actual example is, for example, adopting a
magnetic-field sensor. Moreover, orientation information of
a travel direction obtained by the GPS receiver 18 may be
used as the orientation sensor.

[0023] FIG. 5 illustrates movement conditions of the main
body of the electronic map device 1. The arrow in (a) in FIG.
5 illustrates, for example, a state wherein the user holds the
electronic map device 1 horizontally in their hand and moves
the device in front of their body so as to draw a circle, and the
arrows in (b) in FIG. 5 illustrates a state wherein the device
is moved in a certain direction, screen-up, -down, -left, or -
right. In the present example, when the electronic map device
1 is moved in this manner, the movement direction and the
movement amount are detected in terms of screen-up, -down,
-left, and -right. As such, the sensor unit 17 is equipped with
at least one sensor that can detect movement such as an
acceleration sensor, velocity sensors, or a magnetic-field
sensor. Note that the movement conditions may include, in
addition to the movement of (a) and (b) in FIG. 5 in a state of
the electronic map device 1 being horizontal relative to the
earth’s surface, the movement of (a) and (b) in FIG. S in a
state of the device being vertical or diagonal relative to the
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