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DESCRIPTION

DISPLAY DEVICE, VEHICLE, METHOD FOR DISPLAYING,
PROGRAM FOR DISPLAYING AND RECORDING MEDIUM OF
SAME
5 TECHNICAL FIELD
The present invention relates to a display device for
displaying a value of a physical quantity and an extent of a
change in the physical quantity, a vehicle provided with the
display device, a method for displéying, a program for

10 displaying, and a recording medium of the same.

BACKGROUND ART
In general, a vehicle (transportation means) such as
automobiles is provided with measuring sections for
15 measuring a speed, a number of engine revolution (revolution
speed), and the like, and meters such as a meter for speed
(speedometer), a revolution speeder (tachometer), and the
like.
Referring to reading of the meters, a driver can grasp a
20 driving speed and the number of engine revolution (revolution
speed) at a moment when the driver referred to the meters.
This enables the driver to drive more appropriately.

Moreover, for example, Japanese Utility Model
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Publication, Jitsukaihei, 2-124559 (published on October 15,
1990) discloses an acceleration display device, provided on a
vehicle, so as to display acceleration measured by an
acceleration sensor. The acceleration display device displays
the acceleration in such a manner that an indicator extended
in a radial direction from a center corresponds to an extent of
the écceleration, where the center is an original point of
coordinates.

A speedometer and tachometer, however, indicate a
speed and revolution speed at the mofnent of reading: the
speedometer and tachometer do notv indicate extents of
changes in the speed and the revolution speed. Therefore, the
driver can grasp the extents of the changes, e.g., by feeling a
change of sceneéry around a véhicle, a chAange in sound of
engine, or other changes.

Moreover,lin the art disclosed in Japanese Utility Model
Publication No. 2-124559, the vehicle provided with the
acceleration display device is provided with an acceleration
meter (a display section for displaying the acceleration) in
addition to the speedometer and tachometer.

This results in an increase in a number of the meters to
be referred by the driver, thereby increasing a number of
directions the driver looks to or a number of occasions the
driver looks at any of the meters. This puts more burden on

the driver and makes it difficult for the driver to recognize
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reading of each meter.

DISCLOSURE OF INVENTION
In view of the aforementioned problem, an object of the

present invention is to provide a display device, a vehicle

provided therewith, a display method, a display program, and

a recording medium storing therein the same, each of which
allows a user to easily recognize a physical value and an
extent of a change therein.

In order to attain the objf;ct, a display device according
to the present invention is provided witAh a display section for
displaying an image; and a control section for controlling the
image or images that are to be displayed on the display
section, each of the image or images being»a meter image for
indicating a physical amount, and the control section causing
the meter image to indicate, as well as the physical amount,
an amount of a change in the physical amount per a given
time period.

With this arrangement, the physical amount and the
amount of the change in the physical amount per the given
time period are displayed on the same meter image. This
meter image allows the user to easily recognize the physical
amount and the extent of the change therein.

The control section may change a shape of the meter

image in order to indicate the amount of the change in the



10

15

20

25

WO 2005/120881 PCT/JP2005/010545

-4 -

physical amount per the given time period.

With this arrangement, the physical amount and the
amount of the change in the physical amount per the given
time period are indicated by using the meter image and its
shape. This allows the user to easily recoghize the physical
amount and the extent of the change therein by the meter
image and its shape.

The meter image may be made up with a plurality of
parts images, and the control section may change a shape or
shapes of one or more of the parts images in order to indicate
the amount of the change in the phyéical amount per the
given time period.

With this arrangement, the physical amount and the
amount of the change in the physical anﬂoﬁnt per the given
time period are indicated by using the meter image(s) and the
shape or shapes of parts images that are included in the
meter image. This allows the user to easily recognize the
physical amount and the extent of the change therein by the
meter image(s) and the shape or shapes of parts images that
are included in the meter image.

The control section may change a display area or display
areas of one or more of the parts images in order to indicate
the amount of the change in the physical amount per the
given time period.

With this arrangement, the physical amount and the
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amount of the change in the physical amount per the given
time period are indicated by using the meter image and
display area or display areas of one or more of the parts’
images that are included in the meter image. This allows the
user to easily recognize the physical amount and the extent of
the change therein by the meter’, image and display area or
display areas of the one or more of the parts images that are
included in the meter image.

Furthermoré, ‘the meter image may include a pointer
image for pointing a position that corresponds to the physical
amount that is to be indicated, and the control section rﬂay
change a shape of the pointer image in order to indicate the
amount of the change in the physical amount per the given
time period. |

With this arrangement, the physiéal amount and the
amount of the change in the physical amount per the given
time period are indicated by using (i) the position pointed out
by the pointer image included in the meter image, and (ii) the
shape of the pointer image. This allows the user to easily
recognize the physical arhount and the extent of the change
therein by (i) the position pointed out by the pointer image
included in the meter image, and (ii) the shape of the pointer
image. The shape of the pointer image may be changed by, for
example, changing a curving state of the pointer image. In

this case, the user can easily recognize the extent of the
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change therein by seeing the curving state of the pointer
image. The pointer image is an image having a rod-like shape
that is suitable for indicating a value. More specifically, the
shape of the pointer image is similar to various kinds of
pointers generally used for meters.

Moreover, at least one of the parts image may be a three
dimension image that -is at least partly displayed with three.
dimensions, and the control section may change a length of
one of the three dimensions of the three dimension image in
order to indicate the amount of the change in the physical
amount per the given time period.

With this arrangement, the physical amount and the
amount of the change in the physical amount per the given
time period are indicated by uéing the mefer image and the
length of one of the three dimensions of the three dimension
image included in the meter image. This allows the user to
easily recognize the physicaliamount and the extent of the
change therein by the meter image and the length of one of
the three dimensions (e.g. a height) of the three dimension
image included in the meter image.

Furthermore, the control section may change a color of
at least part of the meter image in order to indicate the
amount of the change in the physical amount per the given
time period.

With this arrangement, the physical amount and the
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amount of the change in the physical amount per the given
time period are indicated by using the meter image and the
color of the at least part of the meter image. This allows the -
user to easily recognize the physical amount and the extent of
the change therein by the meter image and the color of the at
least part of the meter image.

Moreover, the meter image may be made up with a
plurality of parts images, and the control section may change
a color or colors of one or more of the parts images in order to
indicate the amount of the change in the physical amount per
the given time period. |

With this arrangement, the physical amount and the
amount of the change in the physical amount per the given
time period are indicated by u.sing the mefer image and the
color or colors of the one or more of the parts images. This
allows the user to easily recognize the physical amount and
the extent of the change therein by the meter image and the
color or colors of the one or more of the parts images.

The control section may cause the meter images to
respectively indicate the different physical amounts as well as
the amounts of changes in the physical amounts per the given
time period or the given time periods.

With this arrangement, plural kinds of physical amounts
and the amounts of the changes in the physical amounts are

displayed on the same meter image. This allows the user to
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easily recognize the plural kinds of physical amounts and the
amounts of the changes in the physical amounts by the meter
image.

The control section may cause the meter image or at
least one of the meter images to solely indicate two or rﬁore
physical amounts and amounts of chariges in the physical
amounts per a given time period or given time perio.ds.

With this arrangement, plural kinds of physical amounts
and the amounts of the changes in the physical amounts are
displayed on the one meter image. This allows the user to
easily recognize the plural kinds of phy.sical amounts and the
amounts of the changes in the physical amounts by looking at
the one meter image. |

Moreover, the meter imagé or at leasf one of the meter
images may include a vpanel portion image, a pointer image,
and a three dimension displaying image, the pahel portion
image being a background image in an interior portion of the
meter image, the pointer image displayed on the panel portion
image and rotating about a specific position, which acts as an
axis of the pointer image, of the panel portion image, and the
three dimension displaying image causing the panel portion
image to be displayed with three dimensions; and the control
section may change a point at which the pointer image points,
a shape of the pointer image, a shape of the three-dimension

displaying image, and a color of at least part of the meter
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image, in order to cause the meter image or at least one of the
meter images to solely indicate two physical amounts and
amounts of changes in the two physical amounts per a given
time period or given time periods.

With this arrangement, the two physical amounts and
the amounts of the changes in the two physical amounts are
displ'ayved on the one meter image. This allows the user to
easily recognize the two physical amounts and the amounts of
the changes in the two physical amounts by looking at the
one meter image.

The display device may be provided with a physical
amount measuring section for measuring the physical
amount; and a change amount measuring section for
measuring the amount of the change in the- physical amount,
the physical amount and the amount of the change indicated
by the meter image being the physical amount and the
amount of the change, which are respectively measured by the
physical amount measuring section and the change amount
measuring section.

With this .arrangement, it is. possible to display the
physical amount and the amount of the change, which are
respectively measured by the physical amount measuring
section and the change amount measuring section. Therefore,
the user can grasp the physical amount and the amount of

the change at sight the physical amount and the amount of
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the change being respectively measured by the physical
amount measuring section and the change amount measuring
section.

In order to attain the object, a vehicle according to the
present invention is provided with the display device having
any of these arrangements.

With this arrangement, it is possible to display on the
same meter the physical amount, and the amount of the
change in the physical amount, which are necessary to be
indicated for the vehicle. This allows the user to easily
recognize the physical amount and the éxtent of the change in
the physical amount.

The vehicle according to the present invention may be
provided with a speed measu‘ring sectioﬁ for measuring a
speed, and an acceleration measuring section for measuring
an amount of a change in the speed per a given time period,
the physical amount and the amount of the change indicated
by the meter image being the speed and the amount of the
change in the speed, which are respectively measured by the
speed measuring section and the acceleration measuring
section.

" This arrangement allows the user to easily recognize the
speed of the vehicle and the amount of the change in the
speed.

The vehicle according to the present invention may be
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provided with a revolution driving section for supplying'a
driving force to the vehicle; a revolution speed measuring
section for measuring a revolution speed; and a revolution
speed change amount measuring section for measuring an
amount of the change in the revolution speed per a given time
period, the physical amount and the amount of the change
indicated by the meter image being the revolution speed and
the amount of the change in the revoiution speed, which are
measured by the revolution speed measuring section and the
revolution speed change amount measuring section.

This arrangement allows the user fo easily recognize thé
revolution speed of the revolution driving means of the vehicle
and the amount of the change in the revolution speed.

A display method according to the Vpresent invention
includes displaying a meter image on a display section for
displaying an image, the meter image indicating a physical
amount, the meter image indicating, as well as the physical
amount, an amount of a change in the physical amount per a
given time period.

With this method, it is possible to display on the same
meter image the physical amount and the amount of the
change in the physical amount per the given time period. This
allows the user to easily recognize the physical amount and
the extent of the change therein by referring to the meter

image.
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Furthermore, a display method according to the present
invention may ‘include indicating, on a display device
mounted on a vehicle, a speed of the vehicle, the speed -
indicated by using a speed meter image, which indicates, as
well as the speed, an amount of a change in the speed per a
given time period.

With this method, it is possible to display on the
speedometer image the speed and the amouﬁt of the change in
the speed per the given time period. This allows the user to
easily recognize the speed and the extent of the change
therein by referring to the speedometer image. :

Furthermore, a display method according to the present
invention may include indicating, on a display device
mounted on a vehicle, a revolution speed of a revolution
driving section for supplying a driving force to the vehicle, the
revolution speed indicated by using a tachometer image,
which indicates, as well as the revolution speed, an amount of
a change in the revolution speed per a given time period.

With this method, it is possible to display oﬁ the
tachometer image the revolution -speed of the revolution
driving section and the amount of the chaﬁge in the
revolution speed per the given time period. This allows the
user to easily recognize the revolution speed and the extent of
the change therein by referring to the tachometer image.

In order to attain the object, a display program of the
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present invention causes a computer, which is provided to a
display device having any one of the arrangements mentioned
above, to act as a control section of the display device.

By causing the computer to read out the program, it is
possible to realize, by using the computer, the process of the
control section of the display device having any oné of the
arrangements. |

By storing the program in a computer-readable recording
medium, it becomes easy to store and distribute the program.
Further, by causing the computer to read the recording
medium, the computer can perform the ‘process of the control
section of the display device.

For a fuller understanding of the nature and advantages
of the invention, reference should be made to the ensuing
detailed description taken in conjunction with the

~

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1(a) is a view illustrating an example of a
normal-display-mode display state of a display device
according to one embodiment of the present invention. Figure
1(b) is a view illustrating an example of an
acceleration-display-mode display state of the display device
according to the embodiment of the present invention.

Figure 2 is a block diagram schematically illustrating an
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arrangement of the display device according to the
embodiment of the present invention.

Figure 3 is a flow chart explaining an example of display -
process of the display device according to the embodiment of
the present invention.

Figure 4 is.a flow chart explaining another example of
the display procesé of the display device according to fhe
embodiment of the present invention.

Figur? 5(a) is a view illustrating another example of the
normal-display-mode display state of the display device
according to the embodiment of the pre‘sent invention. Figure
5(b) is a view illustrating another example of the
acceleration-display-mode display state of the display device
according to the embodiment of the present 'invention.

Figure 6 is a flow chart explaining still another example
of the display process of the display device according to the
embodiment of the present invention.

Figure 7(a) is a view illustrating still another example of
the acceleration-display-mode display state of the display
device according to the embodiment of the present invention
when a speed and a revolution speed are constant. Figure 7(b)
is a view illustrating still another an example of the
acceleration-disblay-mode display state of the display device
according to the embodiment of the present invention when

the speed and the number of engine revolution are increasing.
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Figure 8 is a flow chart illustrating yet another example
of the display process of the display device according to the
embodiment of the present invention.

Figure 9(a) is a view illustrating yet another-example of
the normal-display-mode display state of the display device
gccording to the embodiment of the present invention. Figure
9(b) is a view illustrating yet another examplev of the
acceleration-display-mode display state of the display device
according to the embodiment of the present invention.

Figure 10 is a flow chart illustrating yet still another
example of the display process of the display device according
to the embodiment of the present invention.

Figure 11(a) is a view illustrating yet still another
example of the normal—displéy-mode disblay state of the
display device according to the embodiment of the present
invention. Figure 11(b) is a view illustrating yet still another
example of the acceleration-display-mode display state of the
display device according to the embodiment of the present
invention.

Figure 12 is a flow chart illustrating still yet another
example of the display process of the display device according
to the embodiment of the present invention.

Figure 13(a) is a view illustrating still yet another
example of the normal-display-mode display state of the

display device according to the embodiment of the present
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invention. Figure 13(b) is a view illustrating still yet another
example of the acceleration-display-mode display state of the
display device according to the embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

One exemplary embodiment of the presenf invention is
described below.

Figure 2 is a block diagram schematically illustrating an
arrangement of a display device 1 according to the present
embodiment. The display device 1 | is provided in an
instrument cluster panel of an automobile (transportation
means). The display device 1 displays meters such as a
speeaometer' (meter for spéed), a re§olution speeder
(tachometer), and/or the like meters. Moreover, the display
device 1 displays extents of changes in speed and a‘revolution
speed respectively in the speedometer and revolution speeder
in addition to the speed and the number of engine revolution
(the extents of changes are amounts of changes per a given
time period).

As described in Figure 2, the display device 1 is provided
with a display section 11, a speed measuring section 12, an
acceleration measuring section 13, a revolution speed
measuring (revolution speed measuring) section 14, a

revolution speed change amount measuring section 15, a
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parts database (parts image database) 16 (hereinafter, parts
data base DB 16), a control section 17, an input section 18, a
color corresponding table 19.

A display section (display means) 11 is for displaying an
image in accordance with an instruction given by the control
section 17. The display section 11 according to the present
embodiment is a liquid crystal panel having a super wide
screen whose aspect ratio of a display region (a ratio of a
breadth and length of the display region) is 7:3 (i.e. a
breadthwise dimension of the display region is 7/3 times
greater than a lengthwise dimension). |

The speed measuring sectiqn (speed measuring means,
physical amount measuring section) 12 is for measuring the
speed (which is a physical amoﬁnt) of the aﬁtomobile provided
with the display device 1. The acceleration measuring section
(acceleration measuring means, change amount \measuring.
section) 13 is for measuring acceleration of the automobile.
What is meant by the “acceleration” in the present
embodiment is an extent of change in the speed with respect
to a traveling direction (an amount of a change in the speed
per unit time). The acceleration measuring section 13
calculates out the acceleration by differentiating the speed
referring to a signal from the speed measuring section 12, or
by considering, as pseudo acceleration, an amount of a

change in the speed per a given time period (e.g. 0.01
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second).

The revolution speed measuring section (revolution
speed (revolution speed measuring means, physical amount
measuring means) 14 is for measuring a revolution speed
(which is- a physical amount). The revolution speed change
amount measuring section 15 is for measuring an extent of a

change in the revolution speed (an amount of the change in

the revolution speed per unit time). The revolution speed

change amount measuring section (revolution speed change

amount measuring means, change amount measuring means)

15 calculates the extent of the change in the revolution speed

by differentiating the revolution speed referring to a signal
given from the revolution speed measuring section 14, or by
considering, as a pseudo chaﬁge amount .of the revolution
speed, an amount of a change in the revolution speed per a
given time period (e.g. 0.01 second). >

The parts DB (database) 16 is for storing therein image
data of parts images that are used to display the meters. That
is, the parts DB 16 stores therein a large number of image
data of parts that are to constitute images of the meters such
as the speedometer, tachometer, and the like meter. Examples
of the image data of the parts are, for example, instrument
cluster panel (instrument cluster panel image), pointer

(pointer image), numbers, characters, scale marks,

three-dimension images for causing these images to be
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displayed with three dimension.

The input section 18 is for receiving user’s input and
forwards the input to the control section 17. The input"
section 18 includes a plurality of input keys. A user can give
various instructions to the control section 17 via the input
keys.

The color corresponding table 19 stores the color and
tints and depths (gradations) of the color for representinlg
amounts of changes in the speed and revolution speed per a
given time period.

The control section (control means) 17 is provided with a
CPU 17a and a frame memory 17b. The CPU (Central
Processing Unit; control means) 17a performs all data
processing, controlling, and décision_ making in the display
device 1. The CPU 17a is a so-called “brain” 'of the display
section 1. The frame memory 17b is ‘fo_r temporarily storing
therein image data of an image to be displayed on the display
section 11. |

A display process for displaying the speed, the
revolution speed, and extents of the changes in the speed and
revolution speed is described below referring to Figure 3.
Figure 3 is a flow chart illustrating a flow of the display
process of the display device 1.

As seen in Figure 3, firstly the control section 17 (CPU

17a) causes the speed measuring section 12 to measure the
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speed of thé automobile on which they are provided (S1).
Moreover, the control section 17 causes the revolution speed
measuring section 14 to measure the revolution speed (S2).

Next, the control section 17 causes the display section
11 to display thereon a speedometer (a meter image; a
speedometer image) 21, a tachometer (a meter image; a
tachometer image) 22, and a second speedometer 23 (see
Figures 1(a) and 1(b)) (S3). More specificaliy, the control
section 17 retrieves, from the parts DB 16, image data of
parts for displaying the speedometer 21, tachometer 22, and
the second speedometer 23, and combiﬁes the thus retrieved
image data together to form a combined image. Then, the
control section 17 causes the frame memory 17b to store the
combined imageé data therein.'Then, the éontrol section 17
causes the display section 11 to display the‘ combined image
data stored in the frame memory i7b. ~

Next, the control section 17 judges whether an
acceleration display mode is selected or not (S4). In the
present embodiment, the acceleration display mode is a
display mode in which the speedometer 21 displays the speed
and the amount of change in the speed per a given time
period (i.e. acceleration), and the tachometer 22 displays the
revolution speed and the amount of change in the revolution
speed per a given time period. The present embodiment is

arranged such that a user instructs, by using the input
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section 18, whether to select the acceleration display mode or
not. Based on this user’s instruction, the control section 17
makes the judgment in S4.

If the acceleration display mode is not selected (i.e. if
“No” in S4), the control section 17 selects a normal display
mode. Then, the speedometer 21 and the second speedometer
23 display the speed fneasured in S1, and the tachometer 2é
displays the revolution speed (the number of engine
revolution) measured in S2 (S5). The control section 17
performs process of S9 after performing the process of S5.

Figure 1(a) illustrates an example of a display state of

‘the display section 11 (a display state for the speedometer 21,

tachometer 22, and second speedometer 23). This display
state is one in the normal displéy mode. |

The vspeedometer 21 has a substantially circular shape
along an outer circumference of which a scale of the speed is
provided .(the scale is not illustrated here). A pointer
(indicator), which rotates in an outer circumferential direction
about a center of the substantially circular shape, is
displayed so as to point that point of the scale of the speed
which corresponds to the speed measured in S1. Thereby, the
speed is displayed. In the normal display mode, the pointer is
displayed as a straight pointer.

Like the speedometer 21, the tachometer 22 has a

substantially circular shape along an outer circumference of
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which a scale of the revolution speed is provided (the scale is
not illustrated here). A pointer, which rotates in an outer
circumferential direction about a center of the substantially -
circular shape, is displayed so as to point that point of the
scale of the revolution speed which corresponds to the
revolution speed measured in S2. Thereby, the revolution
speed is displayed. | |

The second speedometer 23 displays the speed measured
in S1, similarly to the speedometer 21. That is, the display
device 1 according to the present embodiment is provided
with two speedometers. With this arran‘gement, the measured
speed is surely notified to the driver. As illustrated in Figure
1(a), the second speedometer 23 digitally displays the speed
measured in S1. | |

On the other hand, if the acceleration display mode is
selected (i.e. if yes in S4), the control section 17 calculates
out the amounts of the changes in the speed and the speed
and revolution speed (the number of the engine revolution
speed) per second (or a given unit time) (S6). More specifically,
the control section 17 causes the acceleration measuring
section 13 to calculate out the amount of the change in the
speed per second (i.e. acceleration), from the speed measured
in S1 and a speed measured immediately before or after this
measurement in S1. Moreover, the control section 17 causes

the revolution speed chaﬁge amount measuring section 15 to
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calculate the amount of the change in the revolution speed
per second, from the revolution speed measured in S2, and a

revolution speed measured immediately before or after this

* measuring in S2.

Next, the control section 17 plots, in the speedometer 21
(or the tachometer 22), a point at a position which
corresponds» to the current.amount of change in the speed (or
the revolution speed) in relation to a straight line connecting
the center '(axis of revolution of the pointer) and the speed
measured in S1 (or the revolution speed measured in S2) (S7).
Meanwhile, the ‘control section 17 cau‘ses the secon‘d speed
meter 23 to display the speed measured in S1.

For example, a speed attained at 0.5 seconds after the
measurement in S1 when the vehicle si)eeds up at the
acceleration measured in S6 is calculated out based on the
speed measured in S1 and the acceleration calculated in S6,
and a middle point of a straight line connecting the center of
the speedometer 21 (i.e. the axis of revolution of the pointer)
and the speed thus calculated out is plotted on the
speedometer 21. With this, for example, if the acceleration is
1G, a middle point of a straight line is plotted, the straight
line connecting the center of speedometer 21 (i.e. the axis of
revolution of the pointer) and a point of the scale indicating a
speed faster than the measured speed of S1 by approximately

17.6km/h.
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Moreover, for the tachometer 22, for example, a
revolution speed attained at 0.3 second (a unit time) after the
measuring in S2 is calculated when the vehicle speeds up at
that amount of the change in the revolution speed per second
which is calculated in S6 is calculated out and a middle point
of a straight line connecting the center of the tachometer 22
(i.e. thé axis of revolution of the pointer) and a point of scale
which corresponds to the revolution speed thus calculated is
plotted on the tachometer 22. In many cases, the change in
the revolution speed changes faster than the acceleration.
Thus, the time interval (0.3 second iﬁ the above example)
between the actual measurement of the revolution speed and
the point of time on which the calculated revolution speed is
based on may be shorter than the time intefval (0.5 second in
the above example) between the actual measurement of the
speed and the point of time on which the calculated speed is
based on.

Next, the contfol section 17 causes the speedometer 21
(or the tachometer 22) to display an arc (arc-shaped pointer
(indicator) connecting the center of the speedometer 21 (or
the tachometer 22), the middle point plotted in S7, and that
point on the outer circumference of the speedometer 21 (or
the tachometer 22) which corresponds to the speed (or the
revolution speed) measured in S1 (or measured in S2) (S8).

Figure 1(b) illustrates an example of this display state.
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As illustrated in Figure 1(b), a tip portion of the arc pointer (a
curved pointer) of the speedometer 21 points that point of
scale which corresponds to (matches with) the speed
measured in S1 (here, the measured speed is 50km/h). A body
portion of the arc-shaped pointer indicates the acceleration.
Similarly in the tachometer 22, the tip portion of the
arc-shaped pointer points that point .of the scale which
corresponds to (matches with) the revolution speed measured
in S2 (here, the measured revolution speed is 3000 rpm). A
body portion of the arc-shaped pointer indicates the extent of
the change in the revolution speed (the‘ amount of the change
in the revolution speed per a given unit time).

After performing the display in S5 or S8, the control
section 17 judges whether to cause the display device 1 to
stop displéying (S9). This judgment may be made based on
whether the driving is ended, i.e., whether the user makes an
instruction to stop an engine.

If it is judged that the display is not to be stopped (i.le. if
No in S9), the control section 17 repeats the process from the
S1. If it is judged that the display is to be stopped (i.e. if Yes
in S9), the control section 17 stops the process regarding the
display.

The display device according to the present embodiment
displays, respectively on the speedometer 21 and the

tachometer 22, (i) the speed and the amount of the change
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therein per a given time period, and (ii) the revolution speed
and the amount of the change therein per a given time period.

With this, it is possible to display the speed and the
extent of the change therein, and the revolution s'peed and
the cxtent‘ of the change therein.. Thus, the driver can
appropriately grasp a state of the vehicle the driver is driving
(moving operation).

Moreover, each of the extents of changes in these
physical amounts are displayed, on one meter, together with
the corresponding physical amounts. Thus, the driver can
check the readings of both of the phyéical amounts and the
corresponding extend in the change without increasing a
number of directions the driver looks to or a number of
occasions the driver looks at the meters; This allows  the
driver to recognize these information appropriately and easily
without increasing burden. -

Figure 1(b) illustrates the case where the acceleration
(the amount of the change in the speed per a given time
period) is positive, that is, the vehicle is speeding. up.
However, the present invention is not limited thereto, and it
is possible to display deceleration (i.e. negative acceleration
when the vehicle is speeding down). To indicate the
deceleration, the pointer curves in a reverse direction to that
of the example illustrated in Figure 1(b). Moreover, it is

possible to indicate acceleration of constant-speed driving
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(constant-speed moving operation). To indicate the
acceleration of the constant-speed driving (constant-speed
moving operation), the pointer indicating the speed and the °
acceleration becomes straight similarly to the pointer in the
display in the normal display mode illustrated in Figure 1(_a).

Similarly, the display of the revolution speed is not
limited to the display illustréted in Figure 1(b) where the
revolution speed is increasing. It is possible to indicate a
decrease or constancy in the revolution speed. If the
revolution speed is constant, the pointer indicating the
revolution speed and the extent of‘ the change therein
becomes straight similarly to the display in the normal
display mode illustrated in Figure 1(a).

Moreover, the present iﬁvention is ﬁot limited to the
above-discussed arrangement in which the amounts of the
changes in the speed and the revolution speed per given time
period(s) are calculated out, by the acceleration measuring
section 13 and the revolution speed change amount
measuring section 15, from the measurement results
measured by speed measuring section 12 and the revolution
speed measuring section 14. The amounts of the changes in
the speed and the revolution speed per given time period(s)
may be calculated out without referring to the measurement
results measured by the acpeleration measuring section 13

and the revolution speed change amount measuring section
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15.

Further, even though the above explanation discusses
the case where the extents of the changes in the speed and -
the revolution speed -are indicated by changing extents of
curving of the pointers of the speedometer 21 and ‘ the
tachometer 22, the present invention is not limited to this, as
to how to indicate the exfents of the changes in the speed and
the revolution speed.

For example, the extents of the changes may be
indicated by widths of the pointers, or the curving and widths
of the pointers. | |

Moreover, for example, the extents of the changes in the
speed and the revolution speed may be indicated by changing
a color or colors of panel pdrtions (panél color(s)) of the
meters 21 and 22.

Further, the extents of the changes ih the speed and the
revolution speed may be indicated by changing pointer shapes
and the panel color(s) of the meters 21 and 22.

Figure 4 is a flow chart illustrating a flow of the display
process of the display device 1 in-which the extents of the
changes in the speed and the revolution speed are indicated
by changing curving states of the pointers and the panel
color(s). Referring to Figure 4, the display process in which
the extents of the changes in the speed and the revolution

speed are indicated by changing the curving states of the
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pointer and the panel color(s).

As illustrated in Figure 4, the control section 17 (CPU
17a) causes the speed measuring section 12 to measure the °
speed of the vehicle on which they are mounted on (S11).
Moreover, the control section 17 causes the revolution speed
measuring section 14 to measure the revolution speed (S12).

Next, the contvrol section 17 causes the display secfion
11 to display thereon the speedometer 21, the tachometer 22,
and the second speedometer 23 (S13). More specifically, the
control section 17 retrieves, from the parts DB 16, image data
of each part for displaying the epeedometer 21, the
tachometer 22 and the second speedometer 23, and combines
the thus retrieved image data. Then, the control section 17
causes the frame memory 17b to store -therein.the thus
combined image data temporarily. The image data of the parts
includes a standard color(s) of the panel portions (meter
interior area) of the speedometer 21 and the tachometer 22.
Next, the control section 17 causes the display section 11 to
display in accordance with the image data stored in the frame
memory 17b.

Next, the control section 17 judges whether the
acceleration display mode is selected or not (S14).

If the acceleration display mode is not selected (if No in
S14), the control section 17 'selects the normal display mode

and causes the speedometer 21, the second speedometer 23,
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;ind the tachometer 22 respectively to indicate speed and the
revolution speed (the number of engine revolution)
respectively measured in S11 and S12 (S15). Moreover, the
control section 17 performs process of S21 after the process
of S15. The process of S21 will be described later.

Figure S(a) illustrates . an example of a
normal-display-mode display state of the Speedorﬁeter 21,
tachometer 22, and the second speedometer 23.

The meter interior area (panel portion) of the
speedometer 21 is in thin blue color in the normal display
mode, while the meter interior area (.panel portion) of the
tachometer 22 is in thin red color.

The pointers of the speedometer 21 and the tachometer
22, and the second speedometef 23 are disﬁlayed in the same
manner as in the arrangement of Figure 3.

On the other hand, if the acceleration display mode is
selected (if Yes in S14), the control section 17 calculates out
amounts of changes in the speed and the revolution speed
(the number of the engine revolution speed) per second (i.e.
per the given time period(s)), as in the arrangement of Figure
3.

Next, the control section 17 plots a point which
corresponds to the current amount of the change in the speed
(or the revolution speed) (i.e.,{ the amount of the change in the

speed (or the revolution speed)), in relation to a straight line
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connecting the center (axis of revolution of the pointer) of the
speedometer 21 (or the tachometer 22) and that position of
the scale which corresponds to the speed (or the revolution -
speed) measured in S11 (or measured in S12). Moreover, the
control section 17 causes the second speedometer 23 to
display the speed measured in S11. The process of S17 is
performed in a similar manner to the process of S7 in Figure
3.

Next, the control section 17 causes the speedometer 21
(or the tachometer 22) to displays.an arc (arc-shaped pointer
(indicator) connecting the center (axiél of revolution of the
pointer) of the speedometer 21 (or the tachometer 22), the
point plotted in 817, and that point of the meter which
corresponds to that position o'f the scale \-zvhich indicates to
the speed (or the revolution speed) measured in S11 (or
measured in S12) (S18). ~

Further, tHe control section 17 selects a color which
corresponds to the amount of the change in the speed (or the
revolution speed) (S19). The color corresponding to the
amount of the change in ‘the speed (or the revolution speed) is
stored in advance in the color corresponding table 19. The

control section 17 retrieves (selects), from the color

corresponding table 19, the color that corresponds to the

amount of the change in the speed (or the revolution speed).

Then, the speed meter 21 (or the tachometer 22)
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performs display with its meter interior area (panel portion)
colored in the color selected in S19 (S20).

Figure 5(b) illustrates an example of a display state of
the display section 11 when the vehicle is speeding up. As
illustrated in Figure 5(b), the arc-shaped pointer of the speed
meter 21 indicates the speed measured in S11 and the
acceleration calculated in S16. Furthef, in Figure 5(b),
because the speed is increasing, the panel portion of the
speedometer 21 is in a thicker color (thicker blue) than the
color of the panel portion thereof in the constant-speed
driving (constant-speed moving operation) (this color in the
constant-speed driving is the same as the color of the panel
portion thereof in the normal display mode; a thin blue in the
present embodiment). Moreovelr, as to the' revolution speed,
because the revolution speed is increasing, the panel portio-n
of the tachometer 22 is in a thicker color (thicker red) than
the color of the panel portion thereof in the constant
revolution speed (this color in the constant-speed driving is
the same as the color of the panel portion thereof in the
normal display mode; thin red in the present embodiment).

Further, after the display in S15 or S20 is performed,
the control section 17 judges whether to cause the display
device 1 to stop displaying (S21). This judgment may be made
based on whether the driving (moving operation) is ended, i.e.,

whether the user makes an instruction to stop an engine.
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If it is judged that the display is not to be stopped (if No
in S21), the control section 17 repeats the process from S11.
Moreover, if it is judged that the display is to be stopped (if
Yes in S21), the control section 17 ends the process regarding
the display. |

With this arrangement in which the curving state of the
pointers, and the cbolors of the metéf interior areas, of the
meters 21 and 22 are changed according to the amount of the
change in the speed and the revolution speed per the given
time period(s), it becomes possible for the driver to more
appropriately grasp the extends of the‘ acceleration and the
change in‘the revolution speed.

The present invention is not limited to the arrangement
illustrated in Figure 5(b) which‘deals with the display process
in which the speed is increasing and the revolution speed is
increasing. The present invention is also applicable to
perform display for indicating that the speed is decreasing
and the revolution speed is decreasing. The display for
indicating that the speed is decreasing and the revolution
speed.is decreasing may be arranged as follows for example:
the meter interior areas of the meters 21 and 22 are displayed
in different color(s) from the color(s) thereof that is displayed
in the normal display mode, the color(s) changed in its
thickness (gradation) depending on the amounts of the

changes in the speed and the revolution speed. Alternatively,
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the color of the meter interior areas of the speedometer 21 (or
the tachometer 22) may be the same color but the color is
éhanged in color thickness (gradation) in the acceleration and
deceleration (or when the revolution speed is inc¢reasing and
when the revolution speed is decreasing). That is, the meters
21 and 22 may be arranged such that the color displayed
when the s_peed and the revolution speed are decreasing is
thinner than the color displayed when the speed and the
revolution speed are constant (i.e., the color in the normal
display mode).

Moreover, the present invention .is not limited to the
arrangement discussed above in which the curving states of
the pointers, and the colors of the meter interior areas, of the
speedometer 21 and the tachorheter 22 are changed in order
to indicate the amount of the change in the speed and the
revolution speed in the given time per'iod(s). For example, the
amount of the change in the speed and the revolution speed
may be indicating by changing the color(s) of the speedometer
21 and the tachometer 22, without changing the curving
states of the pointers. Furthermore, the amount of the change
in the speed and the revolution speed may be indicating by
changing the curving states of the pointers, while the color(s)
of the speedometer 21 and the tachometer 22 may be used to
indicate a physical amount(s), for example, oil pressure and

oil temperature of various hydraulic systems, temperature of
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engine coolant, or an extent of a change in the physical
amount(s).

Moreover, the present invention is not limited to the
arrangement explained above in which the extents of the
changes in the speeds and the revolution speed are indicated
by changing the colors of the panel portions of the meters 21
and 22. For example, graphic images (parts) of the meters 21
and 22 may be changed according to the extents of the change
in the speed and the revolution speed. In this arrangement,
the graphic images (parts) of the meters 21 and 22 are not
particularly limited, and may be, e.g.., the pointers, scale
marks, frames, of the meters 21 and 22. Furthermore, a
graphic image may be displayed in the speedometer 21 (or the
tachometer 22), the graphic ima'ge having a éolor that changes
according to the extent of the change in the speed (or the
revolution speed). -

Moreover, how to indicate the extents of the changes in
the speed and the revolution speed is not limited to the
changing of the colors of the panel portion or the other
graphic images of the meters 21 and 22. For example, the
extents of the changes in the speed and the revolution speed
may be indicated by changing color of an other area of the
display section 11 than the meters 21 and 22. Moreover, the
extents of the changes in thel speed and the revolution speed

may be indicated by using, in appropriate combination, (i) the
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curving of the pointer, (ii) thickness of the pointer, (iii) color
of the panel portion, (iv) color of the graphic image other than
the pointer and the pénel portion, and (v) the area of the
display section 11 than the meters 21 and 22.

Furthermore, for example, the extents of the changgs in
the speed and the revolution speed may be indicated by
changing shapes of th.e pointers of the meters 21 and 22 and
an area (range) of that region of the panel portion which has a
different color from a normal color of the panel portion
(hereinafter, this region is referred to as “coloring region”).
Figure 6 is a flow chart illustrating 4a flow of the display
process of the display device 1 in this arrangement. Referring
to Figure 6, the arrangement is described below in which the
extents of the change in the speed and thé revolution speed
are indicated by using the shapes of the pointers and an area
of the coloring region of the panel portion. ~

'Processes of S31 to S38 in Figure 6 are substantially
similar to the processes of S11 to S18 in Figure 4, and their
explanation is omitted here.

After an arc-shaped pointer (indicator) is displayed in
S38 as in S18 of Figure 4, the control section 17 selects those
ranges of the coloring regions which respectively correspond
to the amounts of the changes in the speed and the revolution
speed (S39). |

The color corresponding table 19 stores therein which
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range and color correspond to which amount of the change in
the speed and the revolution speed. The control section 17
retrieves (selects) the range and color that correspond to the
amount of the change in the speed (or the revolution speed).

Then, the speedometer 21 and the tachometer 22 display
in such a manner that their interior areas (panel portions) are
displayed with the coloring region and the color selec.ted in
S39 (S40).

Figures 7(a) and 7(b) illustrate examples of this display
state. Figure 7(a) illustrates an example of the display state
in the case where the speed and the‘ revolution speed are
constant, that is, the amounts of the changes in the speed
and the revolution speed per the given time period(s) are zero.
As illustrated in Figure 7(a), iﬁ case Where.the speed and the
revolution speed are constant, a preset coloring range
(standard coloring range) is displayed in a color different fromv
a color (normal color) of the other area of the panel portion.

Figure 7(b) illustrates an example of the display state in
case where the speed and the revolution speed are increasing.
As illustrated in Figure 7(b), the arc-shaped pointer of the
speedometer 21 indicates the speed measured in S31, and the
acceleration calculated in S36. Further, in Figure 7(b), the
coloring region in the panel portion is wider than the coloring
region (standard coloring region) in case of the

constant-speed driving (constant-speed moving operation). In
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this example illustrated in Figures 7(a) and 7(b), the coloring
region is in a circular shape centered at the axis of revolution
of the pointer. A radius of the circular shape is changed
according to how much the acceleration is. Moreover, because
the amount of the change in the revolution speed is also
increasing, the coloring region of the panel portion is wider
than the coioring region (standard coloring region)lof the case
where the revolution speed is constant. That is, in the
tachometer 22, the coloring region in the circular shape
centered at the axis of the revolution of the pointer is
changed by changing its radius accordiﬁg to the extent of the
amount of the change in the revolution speed.

Figure 7(b) illustrates the case where the speed and the
revolution speed are incre.asing. For. indicating the
deceleration and redﬁction in the revolution speed, the
coloring region may be changed to have a smaller radius than
that of the standard coloring region.

After performing the display in S35 or S40, the control
section 17 judges whether to cause the display device 1 to
stop displaying (S41). This judgment may be made based on
whether the driving (moving operation) is ended, i.e., whether
the user makes an instruction to stop an engine.

If it is judged that the display is not to be stopped (i.e. if
No in S41), the control sectipn 17 repeats the process from

the S1. If it is judged that the display is to be stopped (i.e. if
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Yes in $S41), the control section 17 stops the process
regarding the display.

With this arrangement in which the curving states of the
pointers and the coloring regions of the meters 21 and 22 are
changed according to the amounté of the changes in speed
and the revolution speed per the given time period(s), it
becomes possible for the driver to easily and appropriately
grasp the acceleration and the extent of the change in the
revolution speed.

The present invention is not limited to the arrangement
explained above in which the standarci coloring region is in
the color other than the normal color when the speed and
revolution speed are constant. For example, the panel portion
may be in one color (i.e. the érea of the coloring region is
zero) when the speed and the revolution speed are constant.,
while the panel portion is in more than two colofs (i.e. the
panel portion has the coloring region) when the speed and the
revolution speed are increasing or decreasing. In this case,
how large the coloring regions are may be determined based
on absolute values of the amounts of the changes in the speed
and the revolution speed per the given time period(s).

Moreover, as to the shape and location of the coloring
regions, the present invention 1is not limited to the
arrangement explained above' in which the coloring regions in

the circular shapes centered at the axes of revolution of the
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pointers are displayed so as to indicate the amounts of the
changes in the speed and the revolution speed per the given
time period. For example, the coloring region may be
expanded from an outer circumferential side of the meter 21
or 22 toward its axis of revolution of the pointer. Moreover,
for example, the extents of the changes in the speed and the
révolution speed may be indicated by changing heights of the
coloring regions according to the amounts of the changes in
the speed and the revolution speed per the given time
period(s), where bottom points of outer circumferences of the
meters 21 and 22 are bottom of the colofing regions.

Moreover, the present invention is not limited to the
arrangement explained above in which the amounts of the
changes in the speed and the fevolution spéed per the given
time period(s) are indicated by using the curving of the
pointers and the areas of the coloring regions. The amounts of
the changes in the speed and the revolution speed per the
given time period(s) may be indicated by using only the areas
of the coloring regions.

Furthermore, the present invention is not limited to the
arrangement explained above in which the speedometer 21
and the tachometer 22 are displayed. For example, the speed
and the revolution speed and the amounts of their changes
per the given time period(s) ‘may be displayed by using one

meter. For example, the one meter for indicating both the
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speed and the revolution speed may be arranged as follows:
the speed is indicated by a pointer whose tip portion points at
a scale mark of the scale, and the acceleration is indicated by -
a curving state of the pointer; and the meter is displayed with
three dimensions and a height of the meter having three
dimensions indicates the revolution speed while a color of the
meter is changed in order to indicate the amount of the
change in the revolution speed per the given time period.

Figure 8 is a flow chart illustrating a flow of process for
performing such display. Referring to Figure 8, the process
for performing the display is explained Beléw.

As illustrated in Figure 8, the control section 17 (CPU
17a) causes the speed measufing section to measure the
speed of the vehicle on WhilCh they aré provided (S51).
Moreover, the control section 17 causes the revolution speed
measuring section 14 to measure the revolution speed (S52).

Next, the control section 17 causes the display section
11 to display thereon a speedo/tachometer 31 (see Figures
9(a) and 9(b) explained later) and the second speed meter 23
(S53). More specifically, the control -section 17 retrieves, from
the part DB 16, image data of parts for displaying the
speedo/tachometer (meter image) 31 and the second speed
meter 23, and combines the image data thus retrieved. Then,
the control section 17 causes the frame memory 17b to store

the combined image data temporarily. The speedo/tachometer



10

15

20

25

WO 2005/120881 PCT/JP2005/010545

- 42 -

31 has (i) a panel portion in a substantially circular shape
and (ii) a three-dimension displaying portion by which the
panel portion is displayed with three dimensions. Moreover,
the image data for the parts includes the image data of the
parts and their standard color(s). The control section 17
causes the display section 11 to. display thereon the image
data stored in the frame meméry 17b.

- Next, the control section 17 judges whether the
acceleration display mode is selected or not (S54).

If the acceleration display mode is not selected (if No in
S54), the control section 17 selects thé normal display mode
and causes the speedo/tachometer 31 and the second meter
23 to display the speed and revolution speed (the number of
engine revolution) respectively'measured in S51 and the S52
(S55). After the process in SS55, the control section 17
performs process of S‘62 described later. -

Figure 9(a) illustrates an example of a display state of
the display section 11 (the speedo/tachometer 31 and the
second speed meter 23) in the normal display mode.

The speedo/tachometer 31 has the paﬁel portion that is
in a substantially circular shape. A scale (not illustrated) for
the speed is provided on an outer circumference of the panel
portion. The speedo/tachometer 31 displays thereon a pointer
(indicator) that rotates abou‘; a center of the panel portion in

the substantially circular shape along an outer
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circumferential direction. The pointer points that position of
the scale for the speed which corresponds to the speed
measured in S51. Thereby, the speedo/tachometer  31 '
indicates the speed. In the normal display mode, the pointer
is displéyed as a ‘straight pointer. -

Moreover, the speedo/tachometer 31 has the
three-dimension displaying portion that displays the panel
portion with three dimensions. The control section 17
determines a height of the three-dimension displaying portion
according to the revolution speed (the number of the engine
revolution speed) measured in S52. ’Ijhat is, the revolution
speed is indicated by the height of the three-dimension
displaying portion.

Moreover, in the normal display mode fhe control section

17 causes the panel portion and the three-dimension

displaying portion (except the pointer and the scale) to be

displayed in a preset standard color (e.g. thin red).

The secoﬁd speedometer 23 displays in a similar manner
to the display method illustrated in Figure 3.

On the other hand, if the acceleration display mode is
selected (if Yes in S54), the control section 17 calculates the
amounts of the changes in the speed and the revolution speed -
(the number of the engine revolution speed) per second (per
the preset time period) (SS6).x

Next, the control section 17 plots a point that
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corresponds to the current acceleration (the amount of the
change in the current speed per the given time period), in
relation to a straight line connecting (i) the center (axis of
revolution of the pointer) of the panel portion of the
speedo/tachometer 31 and (ii) that position of the scale W‘hiCh
corresponds to the speed measured in S51 (S57). This process
is performed in a similar manner to that of S7 of Figure 3..

Next, the control section 17 causes the
speedo/tachometer 31 to display an arc (arc-shaped pointer
(indicator) 9 connecting the center of the panel portion (axis
of revolution. of the pointer), the poiﬁt plotted in S57, and
that point on an outer circumference of the panel portion
which corresponds to that position of the scale which
indicates the s'peed.measured' in S51 (85'8). With this, the
speed is indicated by that position of the scale which is
pointed by the pointer, while the curving of the pointer
indicates the acceleration.

Next, the control section 17 calculates the height of the
three-dimension displaying portion from the revolution speed
measured in S52, and changes the heigILt of the
three-dimension displaying portion according to the height
thus calculated out (S59).

Next, the control section 17 selects the color that
corresponds to the amount 'of the change in the revolution

speed per the given time period, the amount calculated in S56
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(S60). The color corresponding to the amount of the change in
the revolution speed is stored in the color corresponding table
19 in advance. The control section 17 retrieves (selects) the -
color from the color corresponding table 19, according to the
amount of change in the revolution speed. Different colors
may be used according to thé amount of the change, or the
color may be ‘changed in thickness according the afnount of
the change.

Then, the speedo/tachometer 31 is displayed with the
panel portion and the three-dimension displaying portion
colored in the color selected in S60 (S6i).

Figure 9(b) illustrates an example of the display state of
the display section 11 (i.e. the display state of
speedo/tachometer 31) When.the speed .is increasing. As
illustrated in Figure 9(b), the arc-shaped pointer of the
speedo/tachometer 31 indicates the speed measured in S51
and the acceleration calculated in S56. Further, in Figure 9(b),
the height of the three-dimension displaying portion (h2 in
Figure 9(b)) indicates the revolution speed measured in S352,
and the color (e.g., thick red) of the panel portion and the
three-dimension displaying portion indicates the amount of
the change in the revolution speed per the given time period,
the revolution speed calculated in S56.

After performing the display in S55 or S61, the control

section 17 judges whether to cause the display device 1 to



10

15

20

25

WO 2005/120881 PCT/JP2005/010545

- 46 -.

stop displaying (S62). This judgment may be made based on
whether the driving (moving operation) is ended, i.e., whether
the user makes an instruction to stop an engine.

If it is judged that the display is not to be stopped (i.e. if
No in S62), the control section 17 repeats the process from
the S51. If it is judged that the display is to be stopped (i.e. if
Yes in $S62), the control section 17 stops. the process
regarding the display.

In this way, the speed is indicated by that position of
the scale at which the pointer points, and the acceleration is
indicated by the curving state of the péinter. Meanwhile, the
meter is displayed with three dimensions so as to indicate the
revolution speed by the height of the shape having three
dimensions. The color of the. meter is éhanged so as to
indicate the amount of the change in the revolution speed per
the given time period. With this arrangement it is possible to
indicate the speed, revolution speed, and their amount of the -
changes per the given time period(s).

With this, the driver can refer to these pieces of
information by looking at less directions within a smaller
range of area.

How to indicate the speed, revolution speed, and the
amounts of their changes per the given time period(s) with
one meter is not limited to the above method. For example,

the physical amounts may be displayed by using another
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combination of the scale that the pointer points, the curving
state of the pointer, the height of the three-dimension
displaying section, and the colors of the panel portion and the
three-dimension displaying portion. Moreover, the physical
amounts may be displayed by using shapes and colors of
parts images different from the panel portion or the
three-dimension displaying portion. |

How to display the meter is not Ilimited to the
arrangement described above in which the panel portion
having the substantially-circular shape and the pointer
displayed on the panel section are used to indicate the speed,
revolution speed, and the amounts of their changes per given
time period.

For example, the speed and the revolution speed may be
displayéd by changing the coloring region along the scale, not
by using the pointer. In this case, the amounts of the changes
in the speed and the revolution speed per the given time
period(s) may be indicated by changing a width of the coloring
region.

Figure 10 is a flow chart illustrating an example of the
process for such display.

As illustrated in Figure 10, the control section 17
(CPU17a) firstly causes the speed measuring section 12 to

measure the speed on which they are mounted (S71).

. Moreover, the control section 17 causes the revolution speed
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measuring section 14 to measure the revolutic;n speed (S72).

Next, the control section 17 causes the display section
11 to display a speedometer (meter image, speedometer image) .
2la, a tachometer (meter image, tachometer image) 22a, and
the second speedometer 23 (see Figures 11(a) and 11(b)
described later) (S73). More specifically, the control section
17 retrieves, from the parts DB 16, image data of parts for
displaying the speedometer 21a, tachometer 22a, and second
speedometer 23, and combines the parts images. Then, the
control section 17 causes the frame memory 17b to store the
combined image data temporary. Next, the control section 17
causes the display section 11 to display the'image data stored
in the frame memory 17b.

Next, the control section 17 judges whether the
acceleration display mode is selectéd or not (S74). Here, the
acceleration display mode is a display mode in. which the
speedometer 21a is caused to display the speed and its
amount of change per the given time period (i.e. acceleration),
and the tachometer 22a is caused to display the revolution
speed and the amount of its change per the given time period.
The present embodiment is arranged such that a user
instructs, by using the input section 18, whether to select the
acceleration display mode or not. Based on this user’s

instruction, the control section 17 makes the judgment in

S74.
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If the acceleration display mode is not selected (if No in
S74), the control section 17 selects the normal display mode
and causes the speedometer 21a and the sebcond speedometer .
23 to display the speed measﬁred in S71, and causes the

tachometer 22a to display the revolution speed (number of the

‘engine revolution speed) measured in S72 (S75). After

performing the process lof S75, the control section 17
performs process of S79 described later.

Figure 11(a) illustrates an example of the display state
(speedometer 2la, tachometer 22a, and the second
speedometer 23) of the display section 11 in the normal
display mode.

In the example illustrated in Figure 11(a), a scale panel
24 is displayed in the display section 11. Around the scale
panel 24, the speedometer 2la and the tachometer 22a are
displayed. N

The scale panel 24 has a substantially elliptic shape. On
an outer circumference thereof, a speed scale for the
speedometer 2la, and a revolution speed scale for the
tachometer 22a are displayed (both the scales are not
illustrated here). In the example illustrafed in Figures 11(a)
and 11(b), that position of the speed scale which corresponds
to Okm/h is located at a point slightly left from a top of the
scale panel 24. For indicating higher speeds, the speed scale

is extended from there anticlockwise along the outer
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circumference of the scale panel 24. Moreover, that position
of the revolution speed scale which corresponds to O rpm is
displayed at a point slightly right from the top of the scale .
panel 24. For indicating higher revolution . speed, the
revolution speed scale is extended from there clockwise along
the outer circumference of the scale panel 24.

The speedometer 21é is displayed in a vicinity of the
speed scale of the scale panel 24. The speed to be indicted is
indicated by displaying a coloring region (which is displayed
in a color different from the normal color) along the speed
scale according to the speed to be indicated. For example, in
case where 40km/h is to be indicated as illustrated iﬁ Figure
11(a), the coloring region is displayed from the position of the
speed scale which indicates the Okm/h to the that position of
the speed scale which indicates 40km/h. In the normal
display mode the coloring region has a width (line width) is
set to a preset width (W1 in Figure 11(a)). There is no
particular limitation in the color of the coloring region.
However, the coloring region is in blue here for example.

The tachometer 22a is displayed in a vicinity of the
revolution speed scale of the scale panei 24. The revolution
speed to be indicted is indicated by displaying a coloring
region (which is displayed in a color different from the normal
color) along the revolution speed scale according to the

revolution speed to be indicated. For example, in case where
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2000rpm is to be indicated as illustrated in Figure 11(a), the
coloring region is displayed from the position of the revolution
speed scale which indicates the O rpm to the that position of .
the revolution speed scale which indicates 2000rpm. In the
normal display mode the coloring region has a width (line
width) is set to a preset width (W2 in Figure 11(a)). There is
no particular limitation in the 00101.' of the coloring regioﬁ.
However, the coloring region is in red heré for example.

The second speedometer 23 is for displaying the speed
measured in S71, like the speedometer 21a. As illustrated in
Figure 11(a), the second speedometer 23 digitally displays the
speed measured in S71.

On the other hand, if the acceleration display mode is
selected (if Yes in S74), the control section 17 calculates the
amounts of the changes in the speedland the revolution speed
(the number of the engine revblution speed) per second (per
the given time period(s) (S76).

Next, the control section 17 converts the amounts of the
changes in the speed and the revolution speed per second into
the widths of the coloring regions of the speedometer 21a and
the tachometer 22a, the amount of the cﬁanges calculated in
S76 (S77). That is, the control section 17 calculates the
widths of the coloring region of the meters 2la and 22a
according to the amounts of the changes in the speed and the

revolution speed, the amounts of the changes calculated in
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S76. For example, th(_e widths (W1, W2) in the normal display
mode are put as widths for constant speed and constant
revolution speed, and the widths are changed respectively
according to the amounts of the changes. That is, when the
speed (or the revolution speed) is increasing, the width of the
coloring region for the speed (or the revolution speed)
becofnes wider fhan W1 (or W2). When the speed (ér the
revolution speed) is decreasing, the width of the coloring
region for the speed (or the revolution speed) becomes
narrower than W1 (or W2). The widths are widen/narrowed
respectively in proportion to the amounts of the changes in
the speed and the revolution speed per the given time
period(s).

Next, the control section 17 causes the speedometer 21a
and the tachometer 22a to be displéyed to indicate, with the

coloring regions having the widths calculated in. S77, the

- speed and revolution speed measured in S71 and S72 (S78).

Figure 11(b) illustrates an example of this display state.
As illustrated in Figure 11(b), the speedometer 2la is
displayed such that the coloring region is extended along an
outer circumference of the speed scale of the scale panel 24
(from Okm/h to 50km/h) to indicate the speed measured in
S71 (here, 50km/h). Meanwhile, the coloring region has a
width (here, W3) that is set in S77 according to the

acceleration calculated in S76 (in Figure 11(b) W1 < W3,
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indicating that the speed is increasing in the case illustrated
in Figure 11(b)).

Moreover, the tachometer 22a is displayed such that the
coloring region is extended along an outer circumference of
the revolution speed scale of the scale panel 24 (from O rpm
to 2000rpm) to indicate the revolution speed measured in S72
(here, 2000rpm). Meanwhile, the coloring region has a width
(here, W4) that is set in S77 according to the amount of the
change in the revolution speed, the amount calculated in S76
(in Figure 11(b) W2 < W4, indicating that the revolution speed
is increasing in the case illustrated in Figure 11(b)).

After performing the process in S75 or S78, the control

- section 17 judges whether to cause the display device 1 to

stop displaying (S79). This judgment may be made based on
whether the driving (moving operation) is ended, i.e., whether
the user makes an instruction to stop an engine. -«

If it is judged that the display is not to be stopped (i.e. if
No in S79), the control section 17 repeats the process from
the S1. If it is judged that the display is to be stopped (i.e. if
Yes in S79), the control section 17 stops the process
regarding the display. |

As described above, the speed and the revolution speed
may be displayed not by using the pointers, but by changing
the coloring regions along the scales. Here, the amounts of

the changes in the speed and the revolution speed per the
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given time period(s) may be displayed by changing the widths
of the coloring regions.

As to the shape of the scale (scale panel 24), the present .
invention is not limited to the arrangement in which the
shape of the scale (scale panel 24) is in the substantially
elliptic shape. For example, the shape of the scale majf be
circular, straight, rectangular, “chevron”;shape (“<” shape),
U-shape, or the liké. Moreover, the scale may be displayed
with three dimensions rather than two-dimensionally.

Moreover, the present invention is not limited to the
arrangement explained above in which the width of the
coloring region is changed to indicaté the amounts of the
changes in the speed and the revolution speed. For example,
the amounts of the changes in the speed and the revolution
speed may be indicated by changing the shape, color, or the
like, of the coloring region. N

Furthermore, the coloring region may be displayed by,
e.g., combination of lines. For example, the speed and the
revolution speed may be displayed by combination of
segments of lines on straight lines extended radically from
each focus point of the substantially ellliptic shape of the
scale panel 24. In this case, lengths of the segments are
changed in order to indicate the amount of the change in the
speed and the revolution speed per the given time period(s).

Moreover, the present invention is not limited to the
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arrangement explained above in which the speedometer 21a
and the tachometer 22a are displayed on the outer side of the
scale (along the outer circumference of the scale panel 24).
The speedometer 2la and the tachometer 22a may' be
displayed on an interior side of the scale or on the scale.

Moreover, the present invention is not limited to}the
arrangement explained abqve in which .the single scale panel
24 is provided for both the speed scale and the revolution
speed scale displayed along the scale panel 24. For example,
two scale panels (scale lines) may be provided so that the
speed meter 2la and the tachometer 22a are displayed
respectively on the two scale panels (scales). Moreover, in
each of the above-mentioned arrangements, the scale may or
may not be displayed with scale marks. The scale may be with
scale. marking numerals aligned aloﬁg a line not displayed on
a screen. Moreover, the speed and the revolution .speed may
be.digitally displayed respectively in the vicinity of the meters
21a and 22a. In this case, the scale marking numerals may
not be displayed.

Moreover, the coloring regions of the meters 21a and 22a
may be displayed with three dimensions including height
changed to indicate the amount of the change in the speed
and the revolution speed per the given time period.

Figure 12 is a flow chart illustrating an example of the

process for performing such display.
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As illustrated in Figure 12, the control section 17 (CPU
17a) causes the speed measuring section 12 to measure the
speed of the vehicle on which they are mounted (S81).
Moreover, the control section 17 causes the revolution speed
measuring section 17 to measure the revolution speed (S82).

Next, the control section 17 causes the display section
11 to display the speedometer 215, the tachometer 22a, and
the second speedometer 23 (see Figures 13(a) and 13(b)
described later) (S83). More specifically, the control section
17 retrieves, from the parts DB 16, image data of parts for
displaying the speedometer 21a, tachometer 22a, and second
speedometer 23, and combines the image data. Then, the
control section 17 causes the frame memory 17b to store the
combined image data temporarily. Next, the control section 17
causes the display section 11 to display the image data stored
in the frame memory 17b. N

Next, the control section 17 judges whether the
acceleration display mode is selected or not (S84). Here, the
acceleration display mode is a display mode in whichb the
speedometer 21a is caused to display the speed and its
amount of change per the given time perio‘d (i.e. acceleration),
and the tachometer 22a is caused to display the revolution
speed and the amount of its change per the given time period.
The present embodiment is arranged such that a user

instructs, by using the input section 18, whether to select the
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acceleration display mode or not. Based on this user’s
instruction, the control section 17 makes the judgment in
S84.

If the acceleration display mode is not selected (if No in
S84), the control section 17 selects the normal display mode
and causes the speedometer 21a and the second speedométer
23 to display the speed meésured in S81, and causes the
tachometer 225 to display the revolution speed (number of the
engine revolution speed) measured in S82 (S85). After
performing the process of S85, the control section 17
performs process of S89 described later.

Figure 13(a) illustrates an example of the display state
(speedometer 2la, tachometer 22a, and the second
speedometer 23) of the display section 11 in the normal
display mode.

In the example illustrated in Figure 13(a), a scale panel
24 is displayed in the display section 11. Around the scale
panel 24, the speedometer 21a and the tachometer 22a.are
displayed.

The explanation of the panel portion 24 is omitted here,
because the panel portion 24 is similar té the one illustrated
in Figure 11(a) and 11(b).

The speedometer 21a is provided along the speed scale
of the panel portion 24, and displays the speed by displaying

a three-dimensional indicator (image having three



10

15

20

25

WO 2005/120881 PCT/JP2005/010545

- 58 -

dimensions) on the outer side of the speed scale according to
the speed to be indicated. For example, in case where 40km/h
is to be indicated as illustrated in Figure 13(a), the .
three-dimensional indicator is displayed extending from that
position of the speed scale which indicates Okm/h to that
position of the speed scale which indicates 40km/h. In. the
normal display mode, thel three-dimensional indicator has a
preset height (here, h3). Here, the three-dimensional indicator
is displayed in blue, even though there is no particular
limitation in a color of the three-dimensional indicator.

The tachometer 22a is provided' along the revolution
speed scale of the panel portion 24, and displays the
revolution speed by displaying a three-dimensional indicator
(image having three dimensions) on the outer side of the
revolution speed scale according to the speed to be indicated.
For example, in case where 2000 rpm is to be indicated as
illustrated in Figure 13(a), the three-dimensional indicator is
displayed extending from that position of the revolution speed

scale which indicates O rpm to that position of the speed

scale which indicates 2000 rpm. In the normal display mode,

the three-dimensional indicator has a preset height (here, h4).

. Here, the three-dimensional indicator is displayed in red,

even though there is no particular limitation in a color of the
three-dimensional indicator.

The second speedometer 23 displays the speed measured
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in S81, similarly to the speedometer 21la. As illustrated in
Figure 13(a), the second speedometer 23 digitally displays the
speed measured in S81.

On the other hand, if the acceleration display mode is
selected (if Yes in S84), the control section 17 calculates the
amounts of the changes in the speed and the revolution speed
(the number of thé engin¢ revolution speed) per second ‘(per
the given time period(s) (S86).

Next, the control section 17 converts the amounts of the
changes in the speed and the revolution speed per second into
the heights of the three-dimensional indicators of the
speedometer 21a and the tachometer 22a, the amount of the
changes calculated in S86 (S87). That is, the control section
17 calculates the heights of the three-dimensional indicators
of the meters 21a and 22a according to the amounts of the
changes in the speed and the revolution speed, the amounts
of the changes calculated in S86. For example, the heights
(h3, h4) in the normal display mode are put as heights for
constant speed and constaﬁt revolution speed, and the
heights are changed respectively according to the amounts of
the changes. That is, when the speed (or fhe revolution speed)
is increasing, the height of the three-dimensional indicator
for the speed (or the revolution speed) becomes higher than
h3 (or h4). When the speed (or the revolution speed) is

decreasing, the height of the three-dimensional indicator for
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the speed (or the revolution speed) becomes narrower than h3
(or h4). The heights are increased/decreased respectively in
proportion to the amounts of the changes in the speed and .
the revolution speed per the given time period(s). .

Next, the control section 17 causes the speedometer 21a
and the tachometer 22a to be displayed to indicate, Withb the
three-dimensivonal indicatqrs having the heights caléulated in
S87, the speed and revolution speed measured in S81 and
S82 (S88).

Figure 13(b) illustrates an example of this display state.
As illustrated in Figure 13(b), the speedometer 2la is
arranged such that the three-dimensional indicator is
displayed in an area in the outer side of the speed scale of the
scale panel, thereby to indicate the speed ‘measured in S81.
Here, the three-dimensional indicator is extended from that
position of the scale which indicates Okm/h to that position
of the scale which indicates 50km/h, in order to indicate
50km/h. Moreover, the three-dimensional indicator has a
height (here, h5) calculated in S86 according to the
acceleration (h3 < h5 in Figure 13(b), indicating that the
speed is increasing in Figure 13(b)).

Moreover, the tachometer 22a is arranged such that the
three-dimensional indicator is displayed in an area in the
outer side of the speed scale of the scale panel, thereby to

indicate the revolution speed measured in S82. Here, the
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three-dimensional indicator is extended from that position of
the scale which indicates O rpm to that position of the scale
which indicates 2000 rpm, in order to indicate 2000 rpm.
Moreover, the three-dimensional indicator has a height (here,
h6) calculated in S86 according to the amount of the change -
in the revolution speed per the given time period (h4 < h6 in
Figure .13(b), indicatingl that the revolution speed is
increasing in Figure 13(b)).

After performing the process in S85 or S88, the control
section 17 judges whether to cause the display device 1 to
stop displaying (S89). This judgment may be made based on
whether the driving (moving operation) is ended, i.e., whether
the user makes an instruction to stop an engine.

If it is judged that the display is not to be stopped (i.e. if
No in S89), the control section 17 repeats the process from
the S1. If it is judged that the display is to be stopped (i.e. if
Yes in S89), the control section 17 stops the process
regarding the display.

With this arrangement in which the three-dimensional
indicators are used to indicate the speed, revolution speed,
and the amounts of their changes, it bec.omes easier for the
driver to grasp the information.

The present invention is not limited to the arrangement
the height of each three-dimensional indicator is changed to

indicates the amount of the change in the speed and the
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revolution speed. The amount of the change in the speed and
the revolution speed may be displayed by changing a width,
shape, and color, of each three-dimensional indicator.
Moreover, the amount of the change in the speed and the
revolution speed may be displayed by using combination of
the height, width, shape, gnd/or color, of each
three-dimensional indicator. |

Moreover, the present invention is not limited to the
arrangement illustrated in Figures 13(a) and 13(b) in which
each of the three dimensional indicators is displayed in one
image. The three dimensional indicators may be displayed by
using a combination of plurality of parts. In this case, each
part may be an image having three dimensions, or the three
dimensional indictors may be displayéd by wusing a
combination of parts thét have two dimensions.

Even though the display section 11 accbrd\ing to the
present embodiment displays the speedometer and the
tachometer, the present invention is not limited to this. For
example, the display section 11 may display only one of the
speedometer and tachometer. Moreover, in addition to the
speedometer and tachometer the display section 11 may
display a meter(s) for indicating another physical amount(s),
such as a remaining amount of fuel, a temperature of a
coolant, a charge level of a battery, an air pressure of a tire,

an oil pressure, an o0il temperature, a temperature of an
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inside of the vehicle, a temperature of an outside of the
vehicle, humidity, and the like.

The another meter(s) may indicate the physical amount
together with an extent of a change in the physical amount,
like the speedometer and the tachometer. That is, what is
measured and indicated (i.e. the physical amount to' be
measured and indicated) ‘is not limited to the speed and
revolution speed, even though the above explains the
arrangements in which the speedometer indicates the speed
and the amount of the change in the speed per the given time
period (i.e. acceleration) and the tachometer indicates the
revolution speed and the amount of the change in the
revolution speed per the given time. The present invention is
applicable to indicate any physical amounts that can be
expressed quantitative. According to the present invention
can indicates any physical amount and an amount of a
change in the physical amount per a given time period by
using a common meter (meter display, instrument display).

. Moreover, the display section 11 may display navigation
information, a television picture image, or the like. Moreover,
the display section 11 in the present eﬁbodiment has the
aspect ratio of 7:3. In this case, even though a display region
of an aspect ratio of 4:3 (which is equivalent to an aspect
ratio of a conventional display device) occupies the display

section 11, a square display region of an aspect ratio of 3:3
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still remains. Thus, the square display region may be used for

displaying meters such as the speedometers, while the

remaining display region is used for displaying the navigation .
information or the like.

The display section 11 is not limitcd to the aspect ratio
of 7:3 in terms of its display region. For example, the display
section 11 may have a display region of a smaller or larger
aspect ratio.

Moreover, the display region»of the display section 11 is
not limited to the rectangular shape, and may be, for example,
elliptic, circular, trapezoidal, or in the other shape. Moreover,
a display -surface of the display section 11 may be flat or
curved.

The display section 11 is not limited to the liquid crystal
panel, even though the display section 11 is a liquid crystal
panel in the present invention. For example, the display
section 11 may be an organic EL (Electro Luminescence) panel,
plasma display panel, CRT (Cathode Ray Tube) display, or the
like.

Moreover, the input section 18 is not limited to the
arrangement of the present embodiment in which the input
section 18 has the plurality of input keys. For example, the
display section 11 may function as the input éection 18. That
is, the display section 11 may be a so-called touch panel, by

which an items that a user may input are displayed on the
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touch panel so as to allow the user to give an instruction to
the control section 17 by touching a display region in which
the item is displayed. Furthermore, a mouse or a stick-like .
operation device may be provided as the input section 18. An
input section of an audio system or the like may be used as
the input section 18. In case where a system for adjusting a
side mirror (wing mirror) »by electric operation, an operation
section of the side mirror may be used as the input section 18.
In another c~ase, the ‘input section 18 may be a so-called
remote control type, by including (i) an operation
input/transmission section for receiving instruction from the
user and transmitting instruction information wirelessly via
an infra-red ray, a radio wave or the like, and (ii) a receiving
section for receiving the instruction information thus
trgnsmitted.

Moreover, the vehicle on which the display device 1 is
mounted is not limited to an automobile. The vehicle may be a
motorcycle, pedal cycle (e.g. bicycle), train, or the other
transportation means. The display device can be mounted on
any vehicle (transportation means) on which a human
embarks, such as a helicopter, an airplane, a vessel, and the
like. Moreover, the display device 1 may or may not be
mounted on the vehicle fixedly. For example, the display
device may be provided to the vehicle detachably.

The present embodiment is arranged such that the
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revolutioh speed of the engine (i.e. revolution speed of a
revolution driving section) of the automobile on which the
display device 1 is provided, and the amount of the change in .
the revolution speed are measured and displayed. However,
the prevent invention is not limited to the engine, as to a

device for generating a driving force to be supplied to the

vehicle on which the display device 1 is provided. For example,

a motor, which converts an electric power to a revolution
force may be used as the revolution driving section. In his
case, a revolution speed of the motor and an amount of the
change in the revolution speed may be measured and
displayed.

The device for generating the driving force to be supplied
to the vehicle on which the display device 1 is provided may
be, for example, a device for a thrust by ejecting air, water, or
a combustion gas, a device for generating the driving force by
magnetic force. Moreover, the vehicle may move by using
human power, a power of an animal such as a horse, cow, dog,
or the like, winds, waves, heat, gravity force, or the like.

Moreover, the display device 1 need not be mounted on
the vehicle. For example, the vehicle may be provided with a
recording section for recording a speed, revolution speed, and
their amounts of changes during driving (moving). In this
arrangement, information recorded in the recording section is

read out to be reproduced by using the display device 1. This
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allows to find out a timing and maneuvering amount of
maneuvering operation during the driving (moving operation)
afterward. Moreover, in this arrangement the driving
manipulation (moving operation manipulation) . during the
driving (moving operation) can be easily grasped because the
speed and the revolution speed are respectively displayed
together with the amounts'of their changes. Moreover, .in this
arrangement, the vehicle may be provided with (i) an image
capturing section for capturing an image of a situation
outside of the vehicle, and (ii) an image recording section for
recording the captured image. With ‘this, the speed, the
revolution speed, and the amounts of their changes may be
displayed together with the image of the situation outside the
vehicle. This allows more realistic repfoduction of the
situation during the driving (moving 6peration).

The display device 1 need not be mounted on.a vehicle.
For example, the display device may be mounted on a driving
(moving operation) simulation device (simulator) for
simulating the driving (moving operation) of the vehicle. That
is, the display device 1 is not limited to the display of the
data actually measured by a speed .sensor, an engine
revolution speed sensor, or the like, but may be used for
displaying simulation data inputted therein.

The present invention is not limited to the present

invention in which all the processes of the display device 1 is
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controlled by the control section 17 (CPU17a). Instead of
using the control section (CPU1l7a), the control may be
carried out by an information processing device that can read, .
from a recording medium, a program for performing the
processes.

In this arrangement, a processing device (CUP, MPU, or
the like) of the informatiqn processing device reéds out the
program stored in the recording medium, thereby to cause the
process to be executed.

Here, the information processing device may be an
ordinary computer (a work station, peréonal computer, or the
like). A part from the computer, the information processing
device may be a function expansion board, a function
expansion unit, or the like, which is attached to a computer.

The program is a program code (execute form program,
intermediate code program, source program, or the like) of
software for realizing the processes. The program may be used
solely or in combination with another program (such as OS
(operating system)). The program may be temporarily stored in
a memory (such as an RAM (Random Access Memory) or the
like) in the device after reading out from fhe recording device,
and reread out from the memory thereby to be executed.

The recording medium storing therein the program may
be a recording medium that is easily detachable from the

information processing device easily, or a recording medium
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that 1is fixedly attached (mounted) to the  information
processing device. Further, the recoding medium may be an
external recording ap.paratus connected to the information
device.

Applicable examples of the recording medium are
magnetic tapes such as a video tgpe, cassette tape, and‘the
like; ﬁagnetic discs such as floppy (Regisfered Trademark)
discs, hard discs, and the like; optical discs (magneto-optical
disc) such as CD-ROM (Compact Disc-Read Only Memory), MO
(Magneto-Optical disc), MD (Magnetic Disc), DVD (Digital Vide
Disc), CD-R (Compact Disc—Recordableﬂand the like; memory
cards such as IC (Integrated Circuit) cards, optical cards, and
the like; semiconductor memories such as mask ROM, EPROM
(Electrically Programmable ROM), EEPROM (Electrically
Erasable/Programmable ROM), flash ROM, and the like; and
the other recording media. N

Moreover, the recoding medium may be a recording
medium connected with the information processing device via
a network (the Interanet, Internet, or the like). In this case,
the information processing device obtains the prbgram by
downloading the program via the netv&ork. That is, the
program may be obtained via a transmission medium (a
medium holding the program in a flowing manner) such as the
network (connected via wire or wirelessly) or the like. In case

where the program is transmitted via a communication path
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(network), a communication medium of various kinds which
constitutes the communication path transmits a signal
sequence representing the program, thereby to transmit the .
program via the communication path. Moreover, the
transmission of the signal sequence maybe carried out in
such a manner that a transm‘itting device modulatés a
transmission wave with the signal sequence representing the
progfam so as to overlap the signal sequence on a
transmission wave. A receiving device demodulates. the
transmission wave thereby to restore the signal line. The
transmission of the signal sequence may be performed in such
a manner that a transmitting device divides the signal
sequence into packets as digital data sequences. In this case,
a receiving device connects the packets the'reby to r\estore the
signal sequence. Moreover, the trénsmission of Ithe signal
sequence may be carried out in such a manner that the signal
sequence is -multiplexed with another signal sequence by
time-division multiplexing, frequency-division multiplexing,
code-division multiplexing or the like. In this case, a receiving
device extracts the signal sequence from the multiplexed
signal sequence. In any of these arrangements, similar effect
can be attained as long as the program can be transmitted via
the communication path. It is preferable that a program for
executing the download is stored in advance in the device (in

the device from which the program is transmitted or in the
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device at which the program is received).

The invention being thus described, it will be obvious
that the same way may be varied in many ways. Such .
variations that can be obtained by combination.of technical
means appropriately modified within the scope of the
following claims are not to be regarded as a departure from
the technical scope of the invention.

That is, the embodiment and the examples specifically
described in the “BEST MODE FOR CARRYING AOUT THE
INVENTION” are merely to provide clear explanation on the
technical content of the present invention. The present
invention is not limited to the embodiment and examples and
should not be interpreted narrowly according to only the
description of the embodiment and examplés. Such variations
are not to be regarded as a de_par.ture from the spirit and

scope of the invention. -

INDUSTRIAL APPLICABILITY

The present invention is applicable to a display device
for displaying a physical amount and an extent of a change in
the physical amount (an amount of the .change per a given
time period). Further, the present invention is apblicable to a
diéplay device, which can be mounted on any kind of vehicle
(transportation means) such as automobiles, motorcycles,

bicycles, helicopters, airplanes, vessels, and the other
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vehicles, and which displays a physical amount such as speed

or the like, and an extent of a change in the physical amount.

-~
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CLAIMS

1. A display device comprising:

a display section for displaying an image; and

a control section for controlling the image or images that
are to be displayed on the display section,

each of the image or images being a meter image‘ for
indicating a physical amount, and

the control section causing the meter image to indicate,
as well as the physical amount, an amount of a change in the

physical amount per a given time period.

2. A display device as set forth in Claim 1, wherein:

the control section changes a shape of the meter image
in order to indicate the amount of the c-harige in the physical
amount per the given time period. |

3. A display device as set forth in Claim 1, wherein:

the meter image comprises a plurality of parts images;
and

the control section changes a shape or shapes of one or
more of the parts images in order to indicate the amount of

the change in the physical amount per the given time period.

4. A display device as set forth in Claim 3, wherein:

the control section changes a display area or display
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areas of one or more of the parts images in order to indicate
the amount of the change in the physical amount per the

given time period.

5. A display device as set forth in Claim 3, wherein:

the meter image includes a pointer image for pointing a
position that corresponds to the physical amount that is fo be
indicated; and

the control section changes a shape of the pointer image
in order to indicate the amount of the change in the physical

amount per the given time period.

6. A display device as set forth in Claim 3, wherein:
at least one of the parts image is a three dimension

image that is at least partly displayed with three dimensions;

‘and N

the control section changes a length of one of the three
dimensions of the three dimension image in order to indicate
the amount of the change in the physical amount per the

given time period.

7. A display device as set forth in Claim 1 wherein:
the control section changes a color of at least part of the
meter image in order to indicate the amount of the change in

the physical amount per the given time period.
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8. A display device as set forth in Claim 1, wherein:

the meter image comprises a plurality of parts images; -
and

the control section changes a color or colors of one or
more of the parts images in ordetj to indicate the amount of

the change in the physicalvamount per the given time period.

9. A display device as set forth in Claim 1, wherein:

the control section causes the meter images to
respectively indicate the different physiéal amounts as well as
the amounts of changes in the physical amounts per the given

time period or the given time periods.

10. A display device as set forth in Claim 1, wherein:

the control section causes the meter image or at least
one of the meter images to solely indicate two or more
physical amounts and amounts of changes in the physical

amounts per a given time period or given time periods.

11. A display device as set forth in Claim 10, wherein:

the meter image or at least one of the meter images
comprises a panel portion image, a pointer image, and a three
dimension displaying image, the panel portion image being a

background image in an interior portion of the meter image,
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the pointer image displayed on the panel portion image and
rotating about a specific position, which acts as an axis of the
pointer image, of the panel portion image, and the three
dimension displaying indage causing the panel portion image
to be displayed with three dimensions; and |

the control section changes a point at which the pointer
image points, a shape of lthe pointer image, a shape of the
three-dimension displaying image, and a color of at least part
of the meter image, in order to cause the meter image or at
least one of the meter images to solely indicate two physical
amounts and amounts of changes in the two physical

amounts per a given time period or given time periods.

12. A display device as set forth in Claim 1, comprising:

a physical amount measuring section for measurir;g the
physical amount; and N

a change amount measuring section for measuring the
amount of the change in the physical amount,

the physical amount and the amount of the change
indicated by the meter image being the physical amount and
the amount of the change, which are respectively measured by
the physical amount measuring section and the change

amount measuring section.

13. A vehicle comprising:
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a display device comprising:

a display section for displaying an image; and

a control section for controlling the image or
images that are to be displayed o.n the display section,

each of the image or images being a meter image
for indicating a physical amount, a.nd

the control section causing the meter image to
indicate, as well as the physical amount, an amount of a

change in the physical amount per a given time period.

14. A vehicle as set forth in Claim 13, comprising:
a speed measuring section for ﬁleasuring a speed; and

an acceieration measuring section for measuring an
amount of a change in the speed per a given-time period,

the physical amount and the amount of the change
indicated by the meter image being the speed and the amount
of the change in the speed, which are respectively measured
by the speed measuring section and the acceleration

measuring section.

15. A vehicle as set forth in Claim 13, comprising:

a revolution driving section for supplying a driving force
to the vehicle;

a revolution speed measuring section for measuring a

revolution speed; and
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a revolution speed change amount measuring section for
measuring an amount of the change in the revolution speed
per a given time period,

the physical amount and the amount of the change
indicated by the meter image being the revolution speed and
the amount of the change in the Ijevolution speed, which are
measured by the revolution speed measuring section and the

revolution speed change amount measuring section.

16. A display method comprising:

displaying a meter image on a display section for
displaying an image, the meter image indicating a physical
amount,

the meter image indicating, as well as the physical
amount, an amount of a change in the physical amount per a

given time period. ~

17. A display method comprising:

indicating, on a display device mounted on a vehicle, a
speed of the vehicle,

the speed indicated by using a speed meter image, which
indicates, as well as the speed, an amount of a change in the

speed per a given time period.

18. A display method comprising:
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indicating, on a display device mounted on a vehicle, a
revolution speed of a revolution driving section for supplying
a driving force to the vehicle,

the revolution speed indicated by using a. tachometer
image, which indicates, as well as the revolution spéed, an
amount of a change in the revolutjon speed per a given time

period.

19. A display program causing, to act as a control
section, a computer provided on a display device, which
comprises a display section for dispiaying an image and
causes the display section to display a meter image for
indicating a physical amount, the control section causing the
meter image to indicate, as well as the phjfsical amount, an
amount of a change in the physical .amount per a given time

period.

20. A computer readable recording medium storing

therein a display program as set forth in Claim 19.
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