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(57) Abstract: [Problem] To provide a display device
able to visibly and clearly display a relationship between a
moving condition of an indicating member and an index-
es. [Means for solving problem] A display device (1) in-
cludes: a design pattern (31) on which a plurality of nu-
merical markers (35) are arranged; a pointer (32) config-
ured to move along the numerical markers (35), and dis-
play a position corresponding to a measured amount of a
moving object; a display member (15) configured to dis-
play an afterimage (33) extending in a direction M' oppo-
site to a moving direction M of the pointer (32); and a
CPU(IO) configured to control the display member (15)
to display the afterimage (33). A tip (32a) of the pointer
(32) is overlapped with an area (36) on which the numeri-
cal markers (35) are arranged. The CPU(IO) makes the af-
terimage (33) extend from the tip part (32a) of the pointer
(32) to be overlapped with the area (36) on which the nu-
merical markers (35) are arranged, and makes the numeri-
cal markers (35) visible through the afterimage (33).
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DESCRIPTION

Display device
Technical field

This invention relates to a display device mounted on a moving object
such as a vehicle, and configured to display a measured amount of the moving
object by a collaboration of a plurality of indexes forming a design pattern and
an indicating member for indicating a position corresponding to the measured
amount of the moving object, in particular, to a display device configured to
display an afterimage of the indicating member.
Back ground art

A display device is mounted on a moving object such as a vehicle or a
ship for displaying data measured by various measuring members to a crew
member of the moving object (for example, see Patent Document 1). The display
device described in the Patent Document 1 includes: a dial plate on which a
plurality of scale marks are arranged; and a pointer moving along the scale
marks and indicating a position corresponding to a measured amount of the
moving object, and displays the measured amount of the moving object by a
collaboration of the scale marks and the pointer.

The display device descéribed in the Patent Document 1 further includes:
a display member configured to display an afterimage of the pointer extending
in a direction opposite to a moving direction of the pointer; and a display control
member configured to control the display member to display the afterimage of
the pointer. The display member includes: a plurality of prisms arranged at the
center of the dial plate; and a plurality of LEDs each of which is arranged at a

rear wall side of the prism. Each prism is formed in a sector shape in a plan
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view, and the prisms are arranged in the moving direction of the pointer to form
a larger sector.
The display control member controls on/off of each LED corresponding to

the moving direction of the pointer to illuminate each prism corresponding to
5  the moving direction of the pointer to display an afterimage of the pointer. Thus,

by displaying the afterimage of the pointer, the moving direction of the pointer

can be displayed on the display device.

Prior art document

Patent document

10  Patent Document 1: JP, A, H11-20507
Disclosure of the invention
Problem to be solved by the invention

However, in the above-described display device, because the prisms are
arranged at the center of the dial plate, and a plurality of scale marks are

15 arranged at an outer edge of the dial plate, the afterimage of the pointer and
the scale marks are separated from each other. Therefore, the afterimage and
the scale marks are arranged in a relatively wide range, thereby visibility is not
sood. Further, it is hard to clearly recognize a relationship between the moving
direction of the pointer and the scale marks.

20 Accordingly, an object of the present invention is to solve such a problem.
Namely, the object of the present invention is to provide a display device able to
display visibly and clearly a relationship between a moving condition of an
indicating member and indexes.

Meauns for solving the problem

25 For attaining the object, according to the invention described in claim 1,
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there is provided a display device comprising:

a design pattern on which a plurality of indexes are arranged;

an indicating member configured to move along the indexes, and indicate
a position corresponding to a measured amount of a moving object to display the
measured amount by a collaboration of the indexes and the indicating member;

a display member configured to display an afterimage of the indicating
member extending in a direction opposite to a moving direction of the indicating
member; and

a display control member configured to control the display member to
display the afterimage,

wherein a part of the indicating member is overlapped with an area on
which the indexes are arranged, and

wherein the display control member makes the afterimage extend from
the part of the indicating member to be overlapped with the area on which the
indexes are arranged, and makes the indexes visible through the afterimage.

According to the invention described in claim 2, there is provided the
display device as claimed in claim 1,

wherein the display control member makes the afterimage gradually
displayed darker as the afterimage is away from the indicating member.

According to the invention described in claim 3, there is provided the
display device as claimed in claim 1 or 2,

further comprising a moving amount calculating member configured to
calculate a moving amount of the indicating member per a specific time period,

wherein the display control member makes the afterimage displayed in a

size proportional to the moving amount of the indicating member calculated by
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the moving amount calculating member.

According to the invention described in claim 4, there is provided the
display device as claimed in any one of claims 1 to 3,

wherein the display member displays the design pattern, and includes an
index identifying member configured to identify the closest index to the
indicating member among the indexes, and

wherein the display control member makes the index identified by the
index identifying member more emphatically displayed than other indexes.
Effects of the Invention

According to the invention claimed in claim 1, because the afterimage of
the indicating member is overlapped with the area on which the indexes are
arranged, the afterimage and the indexes are displayed on a narrower range,
thereby the visibility is good. Further, the relationship between the moving
direction of the indicating member and the indexes are displayed more clearly.

According to the invention claimed in claim 2, because the afterimage is
gradually displayed darker as the afterimage is away from the indicating
member, the moving direction of the indicating member is more intuitively
visible, and clearly displayed.

According to the invention claimed in claim 3, because the afterimage is
displayed in a size proportional to the moving amount of the indicating member
per a specific time interval, the moving amount of the indicating member per a
specific time interval, namely, the measured amount of the moving object per a
specific time interval can be displayed by the size of the afterimage.

According to the invention claimed in claim 4, because the closest index

to the indicating member is more emphatically displayed than other indexes,
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the closest index to the indicating member can be clearly displayed. Further,
when a plurality of indexes is enlargedly displayed, the index at the moving
direction of the indicating member side can be clearly displayed by a
combination with the afterimage.

Brief description of drawings

[Fig. 1] A system block diagram showing a display device according to an
embodiment of the present invention.

[Fig. 2] A front view showing a speed meter displayed on the display
device shown in Fig. 1.

[Fig. 3] A front view showing the speed meter in a case that a speed
change is smaller than that shown in Fig. 2.

[Fig. 4] A flowchart showing a speed control process executed by a CPU
shown in Fig. 1.

Description of embodiments

Hereinafter, a display device 1 according to an embodiment of the
present invention will be explained with reference to Figs. 1 to 4. The display
device 1 according to the embodiment of the present invention is mounted on a
moving object such as a vehicle, and displays graphically a condition of the
moving object to a crew member of the moving object.

As shown in Fig. 1 the display device 1 includes: a CPU 10 (Central
Processing Unit, corresponding to a display control member) for executing
various operations and controls according to a predetermined program; a CPU
power source 11 for supplying electric power to the CPU; an EEPROM
(Electrically Erasable Programmable Read Only Memory) for storing such as a

program for the CPU; a RAM (not shown) for storing various data and having
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an area needed for an operation of the CPU; a graphic controller 14; a display
part 15 (corresponding to a display member); an LCD power source for
supplying electric power to the display part 15; an ignition I/O circuit 17; and a
data I/O circuit 18.

The ignition /O circuit 17 and the data I/O circuit 18 are connected to
the CPU 10 in a manner that various data can be inputted and outputted to
each other. Further, the EEPROM 12, the RAM, and the graphic controller 14
are connected to the CPU 10 in a manner that various data can be inputted and
outputted to each other.

The CPU 10 executes an arithmetic processing based on a running
condition or the like of the moving object, generates multi-layered image data 2
including a pointer image layer 2a, a scare mark image layer 2b, a warning
image layer 2d, and the like coincident with a vertical synchronizing signal
from the graphic controller 14, and stores them temporarily in the RAM. Then,
when the next vertical synchronizing signal is detected, the CPU 10 outputs the
multi-layered image data 2 stored in the RAM to the graphic controller 14.

The EEPROM 12 stores a program for controlling the whole operation of
the display device 1. By executing the program, the CPU 10 outputs a display
command of a desired display screen 3 to the graphic controller 14, and controls
the display part 15. Namely, the EEPROM 12 stores various programs such as
a program for display control process to make the CPU 10 work as a display
control member claimed in claims.

The graphic controller 14 includes a frame memory 1l4a for taking
composite image data combining the multi-layered image data 2 inputted from

the CPU 10. The graphic controller 14 arranging the pointer image layer 2a, the
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scare mark image layer 2b, and a background image layer 2c sequentially at a
back side to generate the composite image data of one frame, and stores it in the
frame memory 14a.

Further, the display part 15 is connected to the graphic controller 14 in a
manner that various data can be inputted and outputted to each other. When
receiving the display command from the CPU 10, the graphic controller 14
outputs RGB image data based on the composite image data of the frame
memory 14a, the vertical synchronizing signal, and a horizontal synchronizing
signal to the display part 15 to display the display screen 3 on the display part
15. Further, the graphic controller 14 simultaneously outputs the vertical
synchronizing signal to the CPU 10. Incidentally, instead of the CPU 10, the
graphic controller 14 may work as the display control member.

The display member 15 is made of TFT-LCD (Thin Film Transistor
—Liquid Crystal Display). The 15 is arranged on a position where a crew
member can see, and a visible surface of the display member 15 works as the
display screen 3. The display member 15 can display a dot-matrix display
pattern and includes an X driver 15a and a Y driver 15b. The display part 15
turns on/off each unit pixel arranged in a matrix to display numbers, figures, or
the like on the display screen 3 via the X driver 15a and Y driver 15b. The
display part 15 displays the display screen 3 by turning on/off each unit pixel
with the X driver 15a and Y driver 15b under the control of the graphic
controller 14.

As shown in Fig. 1, the display screen 3 graphically displays a speed
meter 3a indicating a vehicle speed, a tachometer 3b indicating the number of

rotations of an engine, a fuel gauge 3c indicating residual amount of fuel, a
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temperature meter 3d indicating temperature of coolant, a digital indicator for
travel distance 3e, and a warning indicator 3f.

The speed meter 3a is displayed in a circular shape as a whole. As shown
in partially enlarged views of Figs. 2 and 3, the speed meter 3a includes: a
design pattern 31; a pointer 32 (corresponding to the indicating member); and
an afterimage 33 of the pointer 32. Namely, the display part 15 displays the
design pattern 31, the pointer 32, and the afterimage 33.

The design pattern 31 includes: a plurality of outer-edge marks 34; and a
plurality of numerical marks 35 (corresponding to the indexes) arranged at an
inside of the outer-edge marks 34. Both the outer-edge marks 34 and the
numerical marks 35 are respectively arranged in arc shapes at an inner edge of
the speed meter 3a. Incidentally, an area sandwiched between two chain lines
in Figs. 2 and 3 indicates an area 86 on which the numerical marks 35 are
arranged.

Further, the closest numerical mark 35a to the rotary moving pointer 32
among the numerical marks 35 is more enlargedly displayed than other
numerical marks 35b, and more emphatically displayed than other numerical
marks 35. In Figs. 2 and 3, "60" as the closest numerical mark 35a to the
pointer 32 is more enlargedly displayed than "20", "40", and "80" as the other
numerical marks 35 b

The pointer 32 is displayed in a bar shape. A one end of the pointer 32 is
arranged at the center of the speed meter 3a, and the pointer 32 is rotated
around the one end. The other end, namely, a tip 32a (corresponding to a part
claimed in claims) of the pointer is overlapped with the area 36 on which the

numerical marks 35 are arranged, and moved along the numerical marks 35 to
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indicate a position corresponding to a measured amount of the moving object.

The afterimage 33 is extended in a direction M' opposite to the moving
direction M of the pointer from the tip 32a of the pointer 32, and overlapped
with the area 36 on which the numerical marks 35 are arranged. As shown by
dot in Figs. 2 and 3, the afterimage 33 is formed in a translucent shape, and
gradually displayed darker as the afterimage 33 is away from the pointer 32.
Further, a length of the afterimage 33 is proportional to amount of speed
change per a specific time period, namely, to the moving amount per a specific
time period of the pointer 32. As the moving amount is large, the afterimage 33
becomeé long.

Fig. 2 shows the speed meter 3a in a case that the moving object slows
down. The pointer 32 is moved in the moving direction M, and the afterimage
33 is extended in a direction M' opposite to the moving direction M. On the
other hand, Fig. 3 shows the speed meter 3a in a case that the moving object
speeds up. The pointer 32 is moved in the moving direction M, and the
afterimage 33 is extended in a direction M' opposite to the moving direction M,
namely, the afterimage 33 is extended in a direction opposite to a direction
shown in Fig. 2. Further, amount of speed change in a specific time period in
Fig. 2 is larger than that in Fig. 8. Therefore, the afterimage 33 in Fig. 2 is
displayed longer than the afterimage 33 in Fig. 3.

In the speed meter 3a, the pointer 32 and the afterimage 33 are formed
on the pointer image layer 2a of the multi-layered image data 2. The design
pattern 31 is formed on the scare mark image layer 2b disposed at a back side of
the pointer image layer 2a. Accordingly, the afterimage 33 is disposed at a front

side of the numerical marks 35. However, because the afterimage 33 is
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translucent, even when the afterimage 33 is overlapped with the numerical
marks 35, the numerical marks 35 are visible. Incidentally, a translucent
afterimage 33 may be formed on a separately provided translucent layer, or a
non-translucent afterimage 33 may be formed on a layer disposed at a back side
of the scare mark image layer 2b.

Because the tachometer 3b, the fuel gauge 3c, and the temperature
meter 3d have substantially the same configuration as the speed meter 3a. a
detailed explanation is omitted. Incidentally, in this embodiment, the
afterimage 33 of the pointer 32 and an enlarged display of the numerical marks
35 are displayed on the speed meter 3a. However, of course, those may be
displayed on the tachometer 3b or the like.

The ignition I/O circuit 17 is connected to an ignition switch. When the
ignition switch is turned on and the engine is started, the ignition I/O circuit 17
outputs a specific signal to the CPU 10. The data I/O circuit 18 is connected to a
not-shown speed measuring sensor, a not-shown engine rotation number
measuring sensor, a not-shown fuel residual amount measuring sensor, a
not-shown coolant temperature measuring sensor, and the like mounted on the
moving object. The data I/O circuit 18 outputs signals corresponding to
measured amount measured by these measuring sensors to the CPU 10. The
CPU 10 receives the inputted signals at a CAN (Controller Area Network), and
calculates various measured amount from the signals.

Next, an example of a display control process executed by the CPU 10 of
the display device 1 will be explained with reference to a flowchart shown in Fig.
4. Incidentally, for simplifying the explanation, only a summary of the display

control process regarding the speed meter 3a of the display part 15 will be
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explained.

First, in step S11, a current speed of the moving object is calculated
based on a signal of the speed measuring sensor inputted from the data I/O
circuit 18, and a current rotation angle data for the pointer 32 indicating a
present value is calculated and stored in the RAM. The rotation angle data
means, for example, an angle between "0" of the numerical marks 35 and the
present value in;iicated by the pointer 32.

In step S12, a previous rotation angle data stored in the RAM is
subtracted from the current rotational data calculated in step S11, and a
moving amount (moving angle) data per a specific time interval of the pointer
32 is calculated, and stored in the RAM.

In step S13, length data of the afterimage 33 indicating the length of the
afterimage 33 to be displayed is calculated based on the moving amount data of
the pointer 32 calculated in the step S12, and stored in the RAM. The length
data of the afterimage 33 is determined by using a formula of computation for
calculating the length of the afterimage 33 from the moving amount data of the
pointer 32, or by using a table on which the moving amount data of the pointer
32 is associated with the length data of the afterimage 33. The length data of
the afterimage 33 is proportional to the absolute value of the moving amount
data of the pointer 32.

Further, in step S14, one numerical mark 35a which is the closest to the
pointer 32 among the numerical marks 35 is identified by comparing the
current rotation angle data calculated in the step S11 and the data of the design
pattern 31 of the speed meter 3a, and stored in the RAM. Incidentally, when the

pointer 32 is in the middle of the numerical marks 35, for example, in the 3a
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shown in Fig. 2, when the pointer 32 indicates "50", two numerical marks "40",
"60" at both sides of the pointer 32 are identified as the numerical marks 35a.
Then, in step S15, the numerical marks 35 are displayed on the scare mark
image layer 2b, and one or two numerical marks 35a identified in the step S14
is displayed larger than other numerical marks 35 b.

Further, in step S16, the pointer 32 is displayed on the pointer image
layer 2a based on the current rotation angle data calculated in the step S11,
and the afterimage 33 is displayed based on the current rotation angle data and
the length data of the afterimage 33 calculated in the step S13. The afterimage
33 is extended in the direction M' opposite to the moving direction M of the
pointer 32 from the tip 82a of the pointer 32, and overlapped with the area 36
on which the numerical marks 35 of the scare mark image layer 2b are
arranged. Further, the afterimage 33 is displayed darker as the afterimage 33
is away from the pointer 32.

Incidentally, the extending direction of the afterimage 33 is determined
by the polarity (positive or negative) of the moving amount data of the pointer
32. When the moving amount data of the pointer 32 is positive, the afterimage
33 is displayed from the current rotation angle data to a smaller rotation angle.
When the moving amount data of the pointer 32 is negative, the afterimage 33
is displayed from the current rotation angle data to a larger rotation angle.

Then, in step S17, the other background image layer 2c and the warning
image layer 2d are displayed, and the multi-layered image data 2 is generated
in the RAM, and outputted to the graphic controller 14. Then, composite image
data is generated from the multi-layered image data 2, and displayed on the

display screen 3 of the display part 15.
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In step S18, whether a termination request is generated or not is judged.
When judged that the termination request is not generated, the process goes
back to the step S11, and a bunch of operations are repeated in every specific
time interval. When judged that the termination request is generated, the
process is ended.

As is clear from the above explanation, the CPU 10 works as the display
control member, the moving amount calculating member, and the index
identifying member claimed in claims.

Next, an example of an operation of the display device 1 will be explained
with reference to Figs. 2 and 3. When the display device 1 is started up
corresponding to turning on of the ignition switch of the moving object, the
display device 1 takes a sample of a signal from the speed measuring sensor in
every specific time interval, and displays the speed of the moving object on the
speed meter 3a of the display screen 3.

As shown in Fig. 3, when the moving object speeds up and the speed
reaches 55 km/h, the afterimage 33 is extended from the tip 32a of the pointer
32 in the direction M' opposite to the moving direction M of the pointer 32, and
overlapped with the area 36 on which the numerical marks 35 are arranged.
The length of the afterimage 33 is proportional to the moving amount per
specific time interval of the pointer 32. Further, the afterimage 33 is displayed
gradually darker as the afterimage 33 is away from the pointer 32. Further,
because the speed is 55 km/h, "60" as the closest numerical mark 35a to the
pointer 32 is more enlargedly displayed than the other numerical marks 35 b.

Further, as shown in Fig. 2, when the moving object speeds down and

the speed reaches 55 km/h, the afterimage 33 is extended in the direction M'
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opposite to the moving direction M of the pointer 32, and opposite to the

direction shown in Fig. 3. Further, because the amount of speed change per a

specific time period, namely, to the moving amount per a specific time period of

the pointer 32 of Fig. 2 is larger than that of Fig. 3, the longer afterimage 33

5 than that of Fig. 3 is displayed. Further, similar to Fig. 3, "60" as the closest

numerical mark 35a to the pointer 32 is more enlargedly displayed than the
other numerical marks 35 b.

According to this embodiment, because the afterimage 33 of the

pointer 32 is overlapped with the area 36 on which the numerical marks 35 are

10  arranged, the afterimage 33 and the numerical marks 35 are displayed on a
narrower range, an;i thereby the visibility is good. Further, the relationship
between the moving direction M of the pointer 32 and the numerical marks 35
are displayed more clearly. Further, because the afterimage 33 is extended from
the tip 32a of the pointer 32, the longer afterimage 33 than the afterimage 33

15 extended from the center or a base of the pointer 32 can be displayed, and the
moving direction M of the pointer 32 can be more clearly displayed.

Further, because the afterimage 33 is gradually displayed darker as the
afterimage 33 is away from the pointer 32, the moving direction M of the
pointer 32 is more intuitively visible, and clearly displayed.

20 Further, because the afterimage 33 is displayed in a size proportional to
the moving amount of the pointer 32 per a specific time interval, the moving
amount of the pointer 32 per a specific time interval, namely, the measured
amount of the moving object per a specific time interval can be displayed by the
size of the afterimage 33.

25 Further, because the closest numerical mark 35a to the pointer 32 is
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more enlargedly displayed than other numerical marks 35b, the closest
numerical mark 35a to the pointer 32 can be clearly displayed. Further, when a
plurality of numerical marks 35a is enlargedly displayed, the numerical mark
35a at the moving direction M of the pointer 32 side can be clearly displayed by
a combination with the afterimage 33.

In this embodiment, the display device 1 graphically displays the condition
of the moving body. However, the display device 1 may be a mechanical display
device having a pointer rotated by a movement, and a dial plate on which the
markers are formed. Further, in this embodiment, the display part 15 of the
display device 1 is TFT-L.CD. However, the display part 15 may be Organic EL
(Electro Luminescence), plasma display, or the like

Further, in this embodiment, the tip 32a of the pointer 32 is overlapped
with the area 36 on which the numerical marks 35 are arranged. However,
other than the tip 32a of the pointer 32 may be overlapped with the area 36.
Further, the afterimage 33 is overlapped with the area 36 on which the
numerical marks 35 are arranged. However, the afterimage 33 may be
overlapped with an area on which outer-edge marks 34 are arranged. Further,
in this embodiment, the numerical mark 35a is emphatically displayed by
enlarging the numerical mark 35 a. However, the numerical mark 35a may be
emphatically displayed by the other ways, for example, changing the color of the

numerical mark 35a.

Although the present invention has been fully described by way of
example with reference to the accompanying drawings, it is to be understood
that various changes and modifications will be apparent to those skilled in the

art. Therefore, unless otherwise such changes and modifications depart from
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the scope of the present invention hereinafter defined, they should be construed

as being included therein.

Reference Signs List
1 display device
10 CPU (display control member, displacement calculating

member, index identifying member)

15

31

32

32a

33

35, 35a, 35b
36

M

display part (display member)
design pattern

pointer (indicating member)
tip (one part)

afterimage

numerical marker (index)

area

moving direction of the pointer

direction opposite to the moving direction of the pointer
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CLAIMS

1. A display device comprising:

a design pattern on which a plurality of indexes are arranged;

an indicating member configured to move along the indexes, and indicate
a position corresponding to a measured amount of a moving object to display the
measured amount by a collaboration of the indexes and the indicating member;

a display member configured to display an afterimage of the indicating
member extending in a direction opposite to a moving direction of the indicating
member; and

a display control member configured to control the display member to
display the afterimage,

wherein a part of the indicating member is overlapped with an area on
which the indexes are arranged, and

wherein the display control member makes the afterimage extend from
the part of the indicating member to be overlapped with the area on which the
indexes are arranged, and makes the indexes visible through the afterimage.
2. The display device as claimed in claim 1,

wherein the display control member makes the afterimage gradually
displayed darker as the afterimage is away from the indicating member.
3. The display device as claimed in claim 1 or 2,

further comprising a moving amount calculating member configured to
calculate a moving amount of the indicating member per a specific time period,

wherein the display control member makes the afterimage displayed in a
size proportional to the moving amount of the indicating member calculated by

the moving amount calculating member.
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4. The display device as claimed in any one of claims 1 to 3,

wherein the display member displays the design pattern, and includes an
index identifying member configured to identify the closest index to the
indicating member among the indexes, and

wherein the display control member makes the index identified by the

index identifying member more emphatically displayed than other indexes.
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FIG. 4
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