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(57) ABSTRACT

A display control apparatus includes a display control sec-
tion that controls to display an image showing an operation
of an equipment on a display portion provided in a vehicle
and illuminate the display portion with a first brightness, and
a counting section that counts a time which elapses after the
equipment is activated. The display control section changes
the brightness of the display portion from the first brightness
to a second brightness which is lower in brightness than the
first brightness in a case that an ignition switch of the vehicle
is not turned on until the time counted by the counting
section exceeds a predetermined period of time.

6 Claims, 5 Drawing Sheets
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FIG. 5
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DISPLAY CONTROL APPARATUS WHICH
CONTROLS THE BRIGHTNESS OF THE
DISPLAY AND A RELATED DISPLAY
CONTROL METHOD

BACKGROUND

The present invention relates to a display control appa-
ratus and a display control method for controlling the
brightnesses of a screen to be displayed on a display that is
installed on a vehicle and backlight.

In general, when the driver inserts an ignition key into a
key cylinder and turns it to start a vehicle, a battery switch,
an accessory switch and an ignition switch become on
sequentially, and with a starter motor operated an engine is
activated. In vehicles equipped with an air suspension sys-
tem, there are some vehicles in which the air suspension
system is activated after a certain period of time has elapsed
since the accessory switch is turned on. In this case, an
image showing an operating state of the air suspension
system is displayed on the display portion, whereby the
driver is informed of the current operating state of the air
suspension system.

Hereinafter, a conventional operation procedure of acti-
vating a vehicle will be described by reference to a flowchart
shown in FIG. 5.

Firstly, when the driver inserts the ignition key into the
key cylinder and turns the key, the battery switch is placed
in an ON position, whereby a battery installed in the vehicle
is connected to ECUs or various types of measuring instru-
ments or gauges (step S101). Then, a CPU starts to operate
(step S102).

The ignition key is turned to an accessory position, and it
is determined that whether or not the accessory switch is
turned on (step S103). If the accessory switch is not turned
on (NO in step S103), the CPU is shifted to a low power
consumption mode, so as to reduce the consumed power
(step S104).

On the other hand, if it is determined that the accessory
switch is turned on (YES in step S103), a standby mode of
the CPU is canceled (step S105), whereby the operation of
the air suspension system is started (step S106).

A power supply of a display is switched on (step S107),
and further, the operation of the display is started, whereby
a backlight of the display portion is illuminated (step S108).

It is determined that whether or not the ignition switch is
turned on (step S109), and if it is determined that the ignition
switch is not turned on, the flow of the operation procedure
is returned to the operation in step S108.

On the other hand, if the ignition switch is determined to
have been put on, an operation or operations relevant to the
ignition switch being on are executed (step S110), and
further, the vehicle starts to operate normally (step S111).

Here, as described above, since the air suspension system
is activated after the accessory switch is turned on, in a case
that the ignition switch is still not turned on even after a long
period of time has elapsed since the air suspension system
started to operate, with the engine started to operate, an
operating state of the air suspension system is kept displayed
on the display. As this occurs, the consumed power by the
display portion which keeps displaying the operation state of
the air suspension system is increased, which causes a
problem that large load of the battery occurs.

In addition, JP-A-2007-121408 (Patent Document 1)
describes a liquid crystal display apparatus which realizes a
backlight which can save electric power to be consumed.
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However, nothing is described therein on means or method
for reducing the consumed power before the ignition switch
is turned on.

[Patent Document 1] JP-A-2007-121408

As described above, with the conventional display control
apparatus, there exists the drawback that when displaying on
the display an image such as one showing the operating state
of the air suspension system before the ignition switch is
turned on to start the engine, large electric power is required
and large load of the battery occurs. Thus, there have been
increasing demands on reduction of the consumed power by
displaying the image before the ignition switch is turned on.

SUMMARY

The invention has been made with a view to solving the
conventional problem, and an object thereof is to provide a
display control apparatus and a display control method for
reducing consumed power due to a displaying of the image
before an ignition switch is turned on.

In order to achieve the above object, according to the
present invention, there is provided a display control appa-
ratus, comprising:

a display control section that controls to display an image
showing an operation of an equipment on a display portion
provided in a vehicle and illuminate the display portion with
a first brightness; and

a counting section that counts a time which elapses after
the equipment is activated,

wherein the display control section changes the brightness
of the display portion from the first brightness to a second
brightness which is lower in brightness than the first bright-
ness in a case that an ignition switch of the vehicle is not
turned on until the time counted by the counting section
exceeds a predetermined period of time.

Preferably, the display control section decreases the
brightness of the display portion step by step as time elapses
after the equipment is activated.

Preferably, the display control section returns the bright-
ness of the display portion to the first brightness from the
second brightness in a case that the ignition switch is turned
on after the brightness of the display portion is changed to
the second brightness.

Preferably, the display control apparatus further includes
an input section that receives an input operation. The display
control section returns the brightness of the display portion
to the first brightness from the second brightness in a case
that the input section receives the input operation after the
brightness of the display is changed to the second brightness.

Preferably, the operation of the equipment is either an
operation of an air suspension system or an operation of a
pump system of a fire truck.

Here, it is preferable that, an display control method,
comprising:

displaying an image showing an operation of an equip-
ment on a display portion provided in a vehicle and illumi-
nating the display portion with a first brightness; and

changing the brightness of the display portion from the
first brightness to a second brightness which is lower in
brightness than the first brightness in a case that an ignition
switch of the vehicle is not turned on until a time which
elapses after the equipment is activated exceeds a predeter-
mined period of time.

According to the above configurations, when the equip-
ment such as the air suspension system is activated to
operate, the image showing the operation of the equipment
is displayed on the display portion. Further, when the
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predetermined period of time elapses in a state that the
ignition switch is not turned on, the brightness of the display
portion is changed to the second brightness from the first
brightness. Consequently, the consumed power in a sate that
the engine is not in operation can be reduced, thereby
making it possible to reduce the load of the battery.

According to the above configuration, when the equip-
ment is activated to operate, the brightness of the display
portion is decreased step by step as the time elapses after the
equipment is activated. Namely, the brightness of the display
portion is controlled to decrease lower as the elapsing time
get longer. Consequently, the brightness of the display
portion decreases lower as the interest in the display portion
displaying the image showing the operation of the equip-
ment gets lower, thereby making it possible to reduce the
consumed power.

According to the above configuration, when the ignition
switch is turned on after the brightness of the display portion
is changed to the second brightness, the brightness of the
display portion is returned to the first brightness from the
second brightness. Therefore, the visibility of the display
portion can be increased after the engine has been started to
thereby reduce the unfavorable influence to the battery.

According to the above configuration, when the operation
section is operated after the brightness of the display portion
is changed to the second brightness, the brightness of the
display portion is returned to the first brightness. Because of
this, the visibility of the display portion can be increased by
the operation of the operation section by a user of the
vehicle.

According to the above configuration, the operating state
of the air suspension system or the pump system of the fire
truck can be visualized, and the consumed power when the
operating state is displayed on the display portion can be
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention
will become more apparent by describing in detail preferred
exemplary embodiments thereof with reference to the
accompanying drawings, wherein:

FIG. 1 is a block diagram showing the configuration of a
display control apparatus according to an embodiment of the
invention;

FIG. 2 is a flowchart showing an operation procedure of
the display control apparatus according to the embodiment
of the invention.

FIG. 3 is a timing chart showing changes in various types
of signals in the display control apparatus according to the
embodiment of the invention.

FIG. 4 is a flowchart showing an operation procedure of
a display control apparatus according to a modified example
of the invention.

FIG. 5 is a flowchart showing an operation procedure of
a conventional display control apparatus.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Hereinafter, an embodiment of the invention will be
described based on the drawings. FIG. 1 is a block diagram
showing the configuration of a display control apparatus 100
according to an embodiment of the invention including
peripheral equipment. As is shown in FIG. 1, a key switch
is connected to the display control apparatus 100. An opera-
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tion signal of an air suspension system (predetermined
equipment) installed on a vehicle is inputted into the display
control apparatus 100.

The key switch 11 includes a battery switch 11a, an
accessory switch 115 and an ignition switch 11c. The
respective switches 11a, 115, 11¢ can be put on sequentially
by inserting a key into a key cylinder to turn it accordingly.

The display control apparatus 100 includes a CPU (a
display control section) 12 for governing an overall control,
a liquid crystal controller 13, a liquid crystal display 14, a
control power supply 15, a display power supply 16 and
three interfaces 17, 18, 19.

The liquid crystal display 14 has a backlight portion, and
displays various types of pieces of information on the
running of the vehicle. A driving state of the air suspension
system installed on the vehicle is displayed on the liquid
crystal display 14.

The liquid crystal controller 13 stores various types of
image data and performs operations to display an image on
the liquid crystal display 14.

The CPU 12 functions as a center of control of the display
control apparatus 100. In the embodiment, the CPU 12
controls the brightness of the backlight portion of the liquid
crystal display 14. Specifically, the CPU 12 can set the
brightness of the backlight portion to a normal brightness
and a low brightness. The backlight portion is illuminated
with a normal brightness condition in the normal brightness.
The low brightness is lower in brightness than the normal
brightness. The brightness of the backlight 13 is changed by
a method described later. In a modified example, the bright-
ness of the backlight portion is set to three types of bright-
nesses including the normal brightness, a primary low
brightness which is lower than the normal brightness and a
secondary low brightness which is lower than the primary
low brightness.

Further, the CPU 12 has a timer 124 in an interior thereof
and counts a time that elapses after an initiation of drive of
the air suspension system as will be described later. The
CPU 12 also includes an operation switch (an input section)
SW1 for receiving an input by the operator. As will be
described later, the operation switch SW1 is a switch for
returning the brightness of the liquid crystal display 14 to the
normal brightness from the low brightness when the bright-
ness of the liquid crystal display 14 is in the low brightness.

The control power supply 15 generates a stable voltage of
5V, for example, based on electric power supplied by a
battery as an input and supplies this voltage to the CPU 12
as a driving power.

The display power supply 16 generates a stable voltage
for driving the liquid crystal display 14 based on electric
power supplied from the battery as an input.

The interface 17 is provided to input a signal indicating a
state of the accessory switch into the CPU 12. The interface
18 is provided to input a signal indicating a state of the
ignition switch into the CPU 12. The interface 19 is provided
to input a state of the air suspension system into the CPU 12.

Next, the operation of the display control apparatus 100
according to the embodiment will be described by reference
to a flowchart shown in FIG. 2 and a timing chart shown in
FIG. 3.

Firstly, when the driver inserts the key into the key
cylinder to turn the key, the battery switch is put on (at a time
t1 at (a) and (e) in FIG. 3), whereby the battery is connected
to respective ECUs or various types of measuring instru-
ments or gauges in the vehicle (step S11). Then, the CPU 12
starts to operate (step S12).
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Then, the key is turned to the accessory position, and it is
determined that whether or not the accessory switch is
turned on (step S13). If it is determined that the accessory
switch is not turned on (NO in step S13), the CPU 12 is
shifted to a low consumed power mode, so as to reduce
consumed power (step S14).

On the other hand, if it is determined that the accessory
switch is turned on (at a time t2 in FIG. 3), a standby mode
is cancelled (step S15), whereby the operation of the air
suspension system is started after a predetermined period of
time has elapsed (step S16, at a time g t3 at (d) in FIG. 3).

At the same time as the start of the air suspension system,
the power source of the display is turned on (step S17), and
further, the operation of the display is started (at a time t3 at
(d) in FIG. 3), whereby the backlight portion of the display
is illuminated (step S18, at a time t3 at (g) in FIG. 3).
Further, the timer 12a starts the counting at the time t3.

Next, it is determined that whether or not the ignition
switch is turned on (step S19). If it is determined that the
ignition switch is turned on (YES in step S19), operations
relevant to the ignition switch being on are executed (step
S20), and further, the vehicle starts to operate normally (step
S21).

On the other hand, if it is determined that the ignition
switch is not turned on (NO in step S19), the CPU 12
determines whether or not the time counted by the timer 12a
has reached a predetermined period of time (step S22).

If it is determined that the predetermined period of time
has not been reached (NO in step S22), the brightness of the
backlight portion of the liquid crystal display 14 is changed
to the low brightness from the normal brightness (step S23,
a time t4 at (g) in FIG. 3). Namely, electric power to be
supplied to the backlight portion is decreased by PWM
controlling. Therefore, a voltage to be supplied to the
backlight portion is decreased, and also the consumed power
of the backlight portion is decreased.

Thereafter, it is determined that whether or not the opera-
tion switch SW1 is operated (step S24). If it is determined
that the operation switch SW1 is not operated (NO in step
S24), the flow of the operation procedure is returned to the
operation in step S19.

On the other hand, if it is determined that the operation
switch SW1 is operated (YES in step S24), the brightness of
the backlight of the liquid crystal display 14 is returned to
the normal brightness from the low brightness (step S25).
Then, the flow of the operation procedure is returned to the
operation in step S19.

In a case that the ignition switch is not turned on after the
operation of the air suspension system is activated, the
brightness of the backlight portion of the liquid crystal
display 14 is changed to the low brightness from the normal
brightness, whereby the consumed power can be reduced. As
a result, as is shown at (h) in FIG. 3, consumed current at the
time t4 and later can be reduced, and hence, the consumed
power can be reduced.

In the display control apparatus 100 according to the
embodiment, when the accessory switch is turned on and
thereafter the backlight portion of the liquid crystal display
14 is illuminated so as to start a displaying of the operation
of the air suspension system, in a case that the ignition
switch is not turned on by the time when the predetermined
period of time elapses, the brightness of the backlight
portion is changed to the low brightness from the normal
brightness. Consequently, the consumed power of the bat-
tery can be reduced, whereby load of the battery when the
engine is not in operation can be reduced.
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In a case that the ignition switch is turned on to start the
engine when the backlight portion is in the low brightness,
since the brightness of the backlight portion is returned to
the initial brightness (the normal brightness) from the low
brightness, the visibility of the display indicating the oper-
ating state of the air suspension system can be increased.

Further, in a case that the user of the vehicle operates the
operation switch when the brightness of the backlight is in
the low brightness, since the brightness of the backlight is
returned to the initial brightness (the normal brightness)
from the low brightness, the user can return the brightness
of the backlight portion to the normal brightness by own
operation of the operation switch, thereby making it possible
to improve the operability and visibility of the display
control apparatus 100.

In the embodiment, the display control apparatus 100 is
described as the air suspension as the equipment, the inven-
tion is not limited thereto but can be applied to any equip-
ment that is activated to operate after the accessory switch
is turned on. For example, the invention can be applied to a
configuration in which the operating state of a pump of a fire
truck is displayed on the liquid crystal display 14.

Next, a modified example to the embodiment will be
described. FIG. 4 is a flowchart illustrating operations of a
display control apparatus according to the modified
example. In the embodiment, the voltage to be supplied to
the backlight portion of the liquid crystal display 14 is PWM
controlled to change the brightness of the backlight to the
low brightness from the normal brightness in a case that the
predetermined period of time elapses after the air suspension
system is activated to operate and the operation of the air
suspension system is displayed. In the modified example,
however, the brightness is reduced step by step in accor-
dance with a time that is elapsed since the operation of the
air suspension system is displayed.

Hereinafter, the modified example will be described in
detail by reference to a flowchart shown in FIG. 4. Opera-
tions in steps S31 to S38 shown in FIG. 4 are the same as
the operations of the steps S11 to S18 shown in FIG. 2, and
therefore, the description thereof will be omitted herein.

In step S39 shown in FIG. 4, it is determined that whether
or not an ignition switch of a vehicle is turned on. Then, if
it is determined that the ignition switch is turned on (YES in
step S39), operations relevant to the turn-on operation of the
ignition switch are executed (step S40), and further, the
vehicle starts to operate normally (step S41).

On the other hand, if it is determined that the ignition
switch is not turned on (NO in step S39), a CPU 12
determines whether or not a time counted by a timer 12a
reaches a primary predetermined period of time (step S42).

If it is determined that the primary predetermined period
of time is not reached (NO in step S42), the flow of the
operation procedure returns to the operation in step S39. On
the other hand, if it is determined that the primary prede-
termined period of time is reached (YES in step S42), the
brightness of the backlight portion of the liquid crystal
display 14 is changed to a primary low brightness (step S43).
Namely, if it is determined that the primary predetermined
period of time elapsed, electric power to be supplied to the
backlight is controlled by PWM controlling. Therefore, a
voltage to be supplied to the backlight is reduced, whereby
the brightness of the backlight is changed to the primary low
brightness to decrease the consumed power.

Thereafter, the CPU 12 determines whether or not the
time counted by the timer 124 reaches a secondary prede-
termined period of time which is longer than the primary
predetermined period of time (step S44).
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If it is determined that the secondary predetermined
period of time is not reached (NO in step S44), the flow of
the operation procedure returns to the operation in step S39.
On the other hand, if it is determined that the secondary
predetermined period of time is reached (YES in step S44),
the brightness of the liquid crystal display 14 is changed to
a secondary low brightness which is lower than the primary
low brightness (step S45). Namely, if it is determined that
the secondary predetermined period of time elapses, the
electric power to be supplied to the backlight is controlled by
PWM controlling. The voltage to be supplied to the back-
light is decreased, and the brightness of the backlight portion
is changed to the secondary low brightness so as to decrease
the consumed power.

Thereafter, it is determined that whether or not an opera-
tion switch SW1 is operated (step S46). If it is determined
that the operation switch is not operated (NO in step S46),
the flow of the operation procedure returns to the operation
in step S39.

On the other hand, if it is determined that the operation
switch SW1 is operated (YES in step S46), the brightness of
the backlight portion of the liquid crystal display 14 is
returned to the normal brightness (step S47), and thereafter,
the flow of the operation procedure returns to the operation
in step S39.

In this way, in the display control apparatus 100 according
to the modified example, the brightness of the backlight
portion is changed to the primary low brightness in a case
that the ignition switch is not turned on by the time the
primary predetermined period of time elapses after the
accessory switch is turned on and thereafter the backlight
portion of the liquid crystal display 14 is illuminated to
display the operation of the air suspension system.

Further, if the ignition switch is not turned on by the time
the secondary predetermined period of time elapses, the
brightness of the backlight portion 14 is changed to the
secondary low brightness which is lower in brightness than
the primary brightness. Namely, the brightness of the back-
light is reduced step by step as time elapses. Consequently,
the consumed power of the battery can decreased step by
step, and load of the battery when the engine is not in
operation can be reduced.

In a case that the ignition switch is activated to operate
when the backlight is in the primary low brightness or the
secondary low brightness, since the brightness of the back-
light is returned to the original brightness (the normal
brightness), the visibility of display of the operation of the
air suspension system can be increased.

Further, in a case that the user of the vehicle operates the
operation switch when the brightness of the backlight is in
the primary low brightness or the secondary low brightness,
since the brightness of the backlight portion is returned to
the original brightness (the normal brightness), the user can
returns the brightness of the backlight portion to the normal
brightness by itself being operated, thereby making it pos-
sible to increase the operability and visibility of the display
control apparatus 100.

In the modified example, while the brightness of the
backlight portion is described as being changed to the two
low brightness states, a configuration can also be adopted in
which the brightness of the backlight portion is reduced in
three or more stages.

Thus, although the display control apparatus and display
control method of the invention have been described based
on the embodiment shown in the figures, the invention is not
limited thereto, and hence, the configurations of the respect
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constituent members can be replaced by arbitrary configu-
rations having like functions can be adopted.

For example, in the embodiment and the modified
example, while the air suspension system has been described
as the predetermined equipment, the invention can also be
applied to the operation of other instruments than that
described herein.

The invention is extremely useful in reducing consumed
power when an operating state of the air suspension system
is displayed.

The present application is based on Japanese Patent
Application No. 2009-076750 filed on Mar. 26, 2009, the
contents of which are incorporated herein for reference.

What is claimed is:

1. A display control apparatus, comprising:

a display control section that controls to display an image
showing an operation of an equipment on a display
portion provided in a vehicle and illuminate the display
portion with a first brightness, the equipment being
mounted on the vehicle; and

a counting section that counts a time which elapses after
the equipment is activated,

wherein the display control section controls to display the
image showing the operation of the equipment on the
display while illuminating the display portion with the
first brightness when the equipment is activated after an
accessory switch of the vehicle is turned on; and

wherein the display control section changes the brightness
of the display portion from the first brightness to a
second brightness which is lower in brightness than the
first brightness when an ignition switch of the vehicle
is not turned on within a predetermined time period
elapsed from the time counted by the counting section,
wherein the display portion is at least partially illumi-
nated but the image showing the operation of the
equipment is still visible when at said second bright-
ness.

2. The display control apparatus according to claim 1,
wherein the display control section decreases the brightness
of the display portion step by step as time elapses after the
equipment is activated.

3. The display control apparatus according to claim 1,
wherein the display control section returns the brightness of
the display portion to the first brightness from the second
brightness in a case that the ignition switch is turned on after
the brightness of the display portion is changed to the second
brightness.

4. The display control apparatus according to claim 1,
further comprising:

an input section that receives an input operation,

wherein the display control section returns the brightness
of the display portion to the first brightness from the
second brightness in a case that the input section
receives the input operation after the brightness of the
display is changed to the second brightness.

5. The display control apparatus according to claim 1,
wherein the operation of the equipment is either an operation
of an air suspension system or an operation of a pump
system of a fire truck.

6. A display control method, comprising:

displaying an image showing an operation of an equip-
ment on a display portion provided in a vehicle and
illuminating the display portion with a first brightness,
the equipment being mounted on the vehicle;

counting a time which elapses after the equipment is
activated;
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displaying the image showing the operation of the equip-
ment on the display while illuminating the display
portion with the first brightness when the equipment is
activated after an accessory switch of the vehicle is
turned on; and

changing the brightness of the display portion from the
first brightness to a second brightness which is lower in
brightness than the first brightness when an ignition
switch of the vehicle is not turned on within a prede-
termined time period elapsed from the time counted by
the counting process, wherein the display portion is at
least partially illuminated but the image showing the
operation of the equipment is still visible when at said
second brightness.
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