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(57) ABSTRACT 

A vehicular information processing apparatus includes a 
storage unit in which running States of a vehicle each 
including a height of the vehicle and a manner of drive 
power distribution are stored so as to correspond to respec 
tive running modes, an input/output device that receives an 
input manipulation for selecting one of the running modes 
and a display control unit that causes the input/output device 
to make a display that indicates the selected running mode. 
The display control unit causes the input/output device to 
display a running State corresponding to the selected running 
mode in the form of an animation together with a skeleton 
image of the vehicle, and then display an appearance of the 
vehicle. 
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VEHICULAR INFORMATION PROCESSING 
APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is based on Japanese Patent Appli 
cation No. 2015-172388 filed on Sep. 1, 2015, the contents 
of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Technical Field 
0003. The present invention relates to a vehicular infor 
mation processing apparatus which displays a running State 
change corresponding to a running mode change when a 
new vehicle running mode has been set. 2. Background Art 
0004 Conventionally, techniques for controlling the run 
ning state of a vehicle to improve the safety and stability of 
running of the vehicle have been proposed. Among running 
state control techniques are techniques for controlling a 
driving state. For example, a technique offeedback-control 
ling the drive power difference between the left wheel and 
the right wheel of a vehicle and the braking force for each 
wheel on the basis of the yaw rate of the vehicle and a 
technique offeedback-controlling an electronic control LSD 
(limited slip differential) of a center differential gear for 
varying the degree of limitation of differential operation of 
the front wheels and the rear wheels (refer to Japanese Patent 
No. 4,288.482, for example) are known. 
0005. An example vehicle running state is a vehicle 
height. More specifically, a technique for adjusting the 
vehicle height by changing the total length of the Suspen 
sions according to a road Surface type is known. 
0006. In such vehicle running state control techniques, a 
user can change the running State setting to a desired one 
using an input/output device installed in the vehicle. Such as 
a touch screen display. In this manner, the user can drive the 
vehicle by selecting a desired running state easily. 
0007. However, where the running state setting is 
changed using a touch screen display or the like, a message 
to the effect that a setting change has been completed is 
merely displayed to the user. Thus, it is difficult for the user 
to recognize what device(s) of the vehicle has been varied in 
what way by the setting change. As a result, the user may not 
be able to understand a resulting vehicle running State 
sufficiently. 
0008. The present invention has been made in view of the 
above circumstances, and an object of the invention is 
therefore to provide a vehicular information processing 
apparatus which, when a new vehicle running mode has 
been set, can display a vehicle running state corresponding 
to the new vehicle running mode in an easily understandable 
a. 

SUMMARY OF THE INVENTION 

0009. In the above configuration to solve the disadvan 
tage, a storage unit in which running states of a vehicle each 
including a height of the vehicle and a manner of drive 
power distribution are stored so as to correspond to respec 
tive running modes, an input/output device which receives 
an input manipulation for selecting one of the running 
modes and a display control unit which causes the input/ 
output device to make a display that indicates the selected 
running mode is provided. The display control unit causes 
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the input/output device to display a running State corre 
sponding to the selected running mode in the form of an 
animation together with a skeleton image of the vehicle, and 
then display an appearance of the vehicle. 
0010 When the running mode has been changed, this 
vehicular information processing apparatus can convey the 
change of the vehicle running state visually to a user. It is 
thought that this allows the user to easily understand that the 
running state has been changed as a result of the running 
mode change. Furthermore, since the change of the running 
state is displayed together with a skeleton image of the 
vehicle, the user can visually recognize internal components 
of the vehicle easily. Thus, it is thought that how the states 
of the internal components have changed can be conveyed to 
the user in an easily understandable manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 shows a general configuration of a vehicle 
that is equipped with a vehicular information processing 
apparatus according to an embodiment of the present inven 
tion. 
0012 FIG. 2 shows an example picture displayed on a 
touch screen display. 
0013 FIG. 3 shows another example picture displayed on 
the touch screen display. 
0014 FIG. 4 shows a further example picture displayed 
on the touch screen display. 

DESCRIPTION OF PREFERRED EMBODIMENT 

0015. An embodiment of the present invention will be 
described below. However, the embodiment is just an 
example and should not be construed as restricting the 
invention. 

0016 FIG. 1 shows a general configuration of a vehicle 
I that is equipped with a vehicular information processing 
apparatus 1 according to the embodiment. The vehicle I, 
which is a four-wheel-drive vehicle, is equipped with a drive 
power distribution system 2 and Suspensions 3 in addition to 
the vehicular information processing apparatus 1. 
0017. The drive power distribution system 2 has a rear 
anti-lock braking system (ABS), an active center differential 
(ACD) system for controlling the degree of limitation of 
differential operation of the front wheels and the rear wheels, 
an active yaw control (AYC) system for controlling the drive 
power difference between the rear-left wheel and the rear 
right wheel, and an active stability control (ASC) system for 
controlling the degrees of braking of the four wheels, and 
controls these systems on a unified manner to satisfy both of 
necessary turning performance and acceleration perfor 
mance of the vehicle I. In the vehicle I which has the drive 
power distribution system 2, during, for example, cornering 
or deceleration, the drive power of each of the rear-left 
wheel and the rear-right wheel is controlled and the degree 
of limitation of differential operation of the front wheels and 
the rear wheels is increased to enhance the stability. During 
a turn, the drive power of each of the rear-left wheel and the 
rear-right wheel is controlled and the degree of limitation of 
differential operation of the front wheels and the rear wheels 
is lowered to enhance the turn-in ability. 
0018. The suspensions 3 are configured so as to be 
variable in total length, and their total length can be set at a 
desired value by the vehicular information processing appa 
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ratus 1. The vehicle height can be set at a desired value by 
controlling the total length of the Suspensions 3. 
0019. The vehicular information processing apparatus 1 

is equipped with a main body unit 10 which performs 
various kinds of processing and a touch screen display 20 
which is an example input/output device for displaying 
various kinds of information and receiving an input manipu 
lation. 

0020. The touch screen display 20 displays various kinds 
of information on its screen under the control of the main 
body unit 10, and sends the main body unit 10 an electrical 
signal indicating an input manipulation made on the screen. 
The electrical signal is a signal indicating a finger touch 
position on the screen. The input/output device is not limited 
to the touch screen display 20; for example, an output device 
Such as a liquid crystal display and an input device Such as 
a touch panel may be installed separately. There are no 
particular limitations on the installation location of the touch 
screen display 20; in the embodiment, it is disposed between 
the driver seat and the front passenger seat. 
0021. The main body unit 10 is implemented as an 
electronic control unit (ECU). The main body unit 10 is 
equipped with a storage unit 11, an input detection unit 12, 
and a display control unit 13. 
0022. The input detection unit 12 detects a user manipu 
lation on the basis of an electrical signal indicating an input 
manipulation that has been made on the touch screen display 
20. The user manipulation is a series of finger movements 
with a touch on the touch screen display 20. Example user 
manipulations are a slide manipulation, a click manipula 
tion, and a pinch manipulation. 
0023 The slide manipulation is a manipulation that a 
finger is moved in a top-bottom direction or a left-right 
direction on the screen. The input detection unit 12 detects 
a slide manipulation on the basis of a variation of the finger 
touch position on the screen of the touch screen display 20. 
A slide manipulation that a finger is moved leftward from a 
start point is called a left slide manipulation. Likewise, slide 
manipulations that a finger is moved rightward, upward, 
downward from a start position are called a right slide 
manipulation, an up slide manipulation, and a down slide 
manipulation, respectively. 
0024. The click manipulation is a manipulation that a 
finger touches the screen of the touch screen display 20 at 
one point for a short time. The pinch manipulation is a 
manipulation that two fingertips move closer to each other or 
away from each other while being kept in contact with the 
screen of the touch screen display 20. 
0025. The storage unit 11 is stored with vehicle running 
states each including a vehicle height and a manner of drive 
power distribution for plural respective running modes. 
0026. The vehicle running state is information including 
specific values of the vehicle height and the setting param 
eters of the drive power distribution. The drive power 
distribution system 2 and the Suspensions 3 are adjusted so 
as to attain a vehicle height and a manner of drive power 
distribution that are Suitable for a specified running state. 
0027. The running mode is information for identification 
of a running mode. Various running modes are presented to 
a user and selection is made between them. Example running 
modes are “sand,” “rock,” and “expressway. Running states 
Suitable for these respective running modes are stored in the 
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storage unit 11 in advance. Table 1 shows example corre 
sponding relationships between the running mode and the 
running State. 

TABLE 1. 

Running mode Running state 

Sand Suspensions: medium 
Rock Suspensions: high 
Expressway Suspensions: low 

0028. In this manner, the running states are stored in the 
storage unit 11 so as to be correlated with the respective 
running modes. The display control unit 13 can therefore 
read out a running state corresponding to a particular run 
ning state from the storage unit 11. 
0029. The display control unit 13 displays the running 
modes on the touch screen display 20 and selects one of the 
displayed running modes on the basis of an input manipu 
lation performed on the touch screen display 20. The display 
control unit 13 controls the drive power distribution system 
2 and the Suspensions 3 so as to attain the running state 
corresponding to the selected running mode. 
0030) Referring to FIGS. 2-4, a description will be made 
of how the display control unit 13 performs display and 
control. FIGS. 2-4 show example pictures displayed on the 
touch screen display 20. 
0031. As shown in FIG. 2, the display control unit 13 
displays the running modes and a vehicle image in an image 
display area 21 of the touch screen display 20. In the display 
area 21, a region where to display the running modes is 
called a running mode selection region A and a region where 
to display a vehicle image is called a vehicle display region 
B. 
0032. In the embodiment, the running mode selection 
region A and the vehicle display region B are a left-side 
region and a right-side region of the display area 21, 
respectively. As mentioned above, the touch screen display 
20 is disposed between the driver seat and the front passen 
ger seat. The driver seat is disposed on the left side in the 
vehicle I in its width direction. With this location of the 
touch screen display 20 and the arrangement of the running 
mode selection region A and the vehicle display region B. 
the running mode selection region A of the display area 21 
is located closer to the driver seat, which allows the driver 
to make a touch manipulation easily in the running mode 
selection region A. 
0033. The display control unit 13 displays character 
strings indicating the respective running modes the corre 
sponding running states of which are stored in the storage 
unit 11, in the running mode selection region A in Such a 
manner that they are arranged vertically. It goes without 
saying that the manner of display of the running modes is not 
limited to this; the running modes may be displayed in the 
form of figures such as icons. And the manner of arrange 
ment of the running modes is not limited to Vertical arrange 
ment and may be in any manner. The display control unit 13 
selects one of the running modes when a user manipulation 
is detected by the input detection unit 12. Specific process 
ing that is performed by the display control unit 13 will be 
described below in detail. 
0034) First, the display control unit 13 displays the run 
ning modes in the running mode selection region A in Such 
a manner that they are arranged vertically with a center 
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running mode located at a prescribed position P. More 
specifically, the display control unit 13 sets the prescribed 
position Papproximately at the center of the running mode 
selection region A and arranges the three running modes 
vertically so that a current running mode (assumed here to 
be “rock”) among the running modes “sand,” “rock, and 
“expressway’ is displayed at the prescribed position P. 
0035. The display control unit 13 displays the selected 
item located at the prescribed position P in Such a manner as 
to indicate that it is selected currently. In the embodiment, a 
selected item located at the prescribed position P is dis 
played in bold and enclosed by a frame. 
0036. If as shown in FIG. 3 a slide manipulation in the 
vertical direction (i.e., up slide manipulation or down slide 
manipulation) is thereafter detected as a user manipulation, 
the display control unit 13 moves the running modes verti 
cally in the running mode selection region A. For example, 
if a down slide manipulation is detected as a user manipu 
lation, the display control unit 13 moves all the running 
modes downward so that “sand is displayed at the pre 
scribed position P. 
0037. Then the display control unit 13 stores, as a 
selected running mode, the running mode 'sand that has 
been newly displayed at the prescribed position P. The 
display control unit 13 displays “sand as the selected 
running mode in bold so as to be surrounded by a frame, and 
returns “rock” that was selected before the user manipula 
tion to the original display form. 
0038. That is, whereas moving the display modes verti 
cally according to a user manipulation, the display control 
unit 13 always displays a selected display mode at the 
prescribed position P in the running mode selection region 
A in bold so as to be surrounded by a frame. In this manner, 
the display control unit 13 informs the user of a change of 
the running mode while always displaying a selected run 
ning mode at the prescribed position P. 
0039. After the above-described change of the running 
mode, the display control unit 13 performs controls for 
adjusting the drive power distribution system 2 and the 
Suspensions 3 so as to attain a running state corresponding 
to the selected running mode. Since the running mode 
“sand has been selected, the display control unit 13 per 
forms a control So as to set the total length of the Suspensions 
3 at the corresponding value “medium' (a specific length is 
set in advance). 
0040. On the other hand, as shown in FIGS. 2 and 3, the 
display control unit 13 displays an image of the vehicle I in 
the vehicle display region B. The image of the vehicle I is 
stored in the storage unit 11 in the form of 3D data, and the 
display control unit 13 displays it after performing a coor 
dinate calculation and drawing processing. 
0041. In a prescribed period from a start of change of the 
running mode, the vehicle I is displayed in the form of a 
skeleton image (see FIGS. 2 and 3). The skeleton image of 
the vehicle I means a wire-frame image of its 3D data. In the 
embodiment, a side view of the vehicle I is displayed in 
skeleton form in the vehicle display region B. 
0042. The display control unit 13 displays a running state 
in animation form together with a skeleton image of the 
vehicle I. In the embodiment, since the running state consists 
of a manner of power distribution and a total height of the 
Suspensions 3, the display control unit 13 displays, in 
animation form, how they vary as the running state changes. 
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0043. Since as described above the running mode change 
from “rock” to “sand has been commanded, the display 
control unit 13 starts an animation with the running state 
(Suspensions: high) corresponding to the running mode 
“rock” (see FIG. 2). The display control unit 13 changes the 
animation so that it will ends with the running state (Sus 
pensions: medium) corresponding to the running mode 
“sand (see FIG. 3) in a prescribed time. That is, the display 
control unit 13 displays an animation in which the total 
length of the Suspensions 3 displayed in the vehicle display 
region B is shortened gradually from “high” to “medium’ 
and the vehicle height decreases accordingly. 
0044 Although not shown in FIGS. 2 and 3, when the 
running mode change has been commanded, a manner of 
drive power distribution of the drive power distribution 
system 2 may be displayed in the vehicle display region B 
as part of the running state corresponding to the new running 
mode. 
0045. After the animated display of the new running state 
together with the skeleton image of the vehicle I, the display 
control unit 13 displays an appearance of the vehicle I in a 
manner shown in FIG. 4, that is, in the form of an image in 
which the surface of the vehicle I is colored unlike the 
skeleton image. In the embodiment, an appearance of the 
vehicle I is displayed in the form of a perspective view. 
0046. The display control unit 13 displays an animation 
in which an image of the vehicle I is rotated during a 
transition from FIG. 3 (the side skeleton view of the vehicle 
I) to FIG. 4 (the perspective view showing the appearance of 
the vehicle I). More specifically, the display control unit 13 
moves the viewing point from that of the side view (FIG. 3) 
to that of the perspective view (FIG. 4). While moving the 
viewing point, the display control unit 13 displays an 
animation in which the image of the vehicle I is rotated a 
prescribed number of times about the Z axis in a virtual 
Space. 
0047. Furthermore, while displaying the animation in 
which the image of the vehicle I is rotated, the display 
control unit 13 varies the transparency of the colored image 
of the vehicle I. More specifically, in displaying the appear 
ance of the vehicle I, as time elapses the display control unit 
13 lowers the transparency of the colored image gradually 
from level “1” (at the start of the rotational animation 
display, the vehicle image is not colored (skeleton image)) 
to level “0” (at the end, the vehicle image is colored fully). 
0048. In displaying the appearance of the vehicle I in the 
form of a perspective view, the display control unit 13 may 
also display a road Surface corresponding to the running 
mode. For example, where the running mode is "express 
way, the display control unit 13 displays a road surface 
image R indicating that the surface to which the tires of the 
vehicle I are Supposed to be in contact is a paved Surface. 
0049. As described above, it is thought that when the 
running mode of the vehicle I has been changed, the 
vehicular information processing apparatus 1 according to 
the embodiment can convey a change of the running State of 
the vehicle Ito the user visually by, for example, displaying 
a vehicle height variation in the form of an animation. It is 
thought that this allows the user to understand easily that the 
running state has been changed as a result of the running 
mode change. 
0050. The running state change is displayed together with 
a skeleton image of the vehicle I. It is thought that the 
skeleton display allows the user to visually recognize the 
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Suspensions 3 easily which are internal components of the 
vehicle I, and hence makes it possible to convey how the 
states of the Suspensions 3 have been changed to the user in 
a more easily understandable manner. 
0051. Thus, it is thought that, when the running mode of 
the vehicle I has been changed, the vehicular information 
processing apparatus 1 according to the embodiment can 
display the vehicle running state corresponding to the new 
running mode in Such a manner that it can be understood 
easily by the user. 
0052. The vehicular information processing apparatus 1 
according to the embodiment displays a road Surface state 
corresponding to the selected running mode on the touch 
screen display 20 together with an appearance of the vehicle 
I. It is thought that this allows the user to visually recognize 
a road surface state easily that is suitable for the selected 
running mode. Since by looking at the road Surface dis 
played in the vehicle display region B the user can recognize 
whether it is sandy, rocky, or of an expressway, it is thought 
that the user can easily check whether he or she has selected 
a correct running mode. 
0053. The vehicular information processing apparatus 1 
according to the embodiment displays a side skeleton view 
of the vehicle I on the touch screen display 20. It is thought 
that this makes it possible to convey a vehicle height change 
to the user in a more easily understandable manner. 
0054 The vehicular information processing apparatus 1 
according to the embodiment displays an appearance of the 
vehicle I on the touch screen display 20 in the form of a 
perspective view. It is thought that this makes it possible to 
convey a state of a road surface to which the tires of the 
vehicle I are Supposed to be in contact to the user in a more 
easily understandable manner. 
0055. During a transition from a skeleton display to an 
appearance display of the vehicle I, the vehicular informa 
tion processing apparatus 1 according to the embodiment 
displays, on the touch screen display 20, an animation in 
which the vehicle I is rotated. It is thought that this allows 
the user to check the running state that has been applied to 
the vehicle I from all directions with respect to the vehicle 
I, and hence makes it possible to convey the new running 
state to the user in a more easily understandable manner. 
0056. In the vehicular information processing apparatus 1 
according to the embodiment, the touch screen display 20 is 
disposed between the driver seat and the front passenger seat 
and the running mode selection region A is located on the 
side that is closer to the driver seat in the display area 21 of 
the touch screen display 20. It is thought that this makes it 
easier for the driver to make a touch manipulation in the 
running mode selection region A. Furthermore, it is Sup 
posed that this lowers the degree of movement of the line of 
sight of the driver that occurs when he or she changes the 
running mode. 
0057 Although the embodiment of the invention has 
been described above, it goes without saying that the inven 
tion is not limited to the embodiment and new components 
may be added and part of the components of the embodiment 
may be omitted, replaced by other components, or modified 
in various other manners without departing from the spirit 
and scope of the invention. 
0058 For example, although the embodiment employs 
the three running modes “sand,” “rock,” and “expressway.” 
the invention is not limited to that case; any running modes 
may be employed. Although in the embodiment the user 
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manipulation for selecting a running mode is a slide manipu 
lation, a running mode may be selected by any kind of user 
manipulation. 
0059 Although in the embodiment a selected running 
mode is displayed at the prescribed position P in the running 
mode selection region A, the invention is not limited to that 
case; a selected running mode may be displayed at any 
position. 
0060 Although in the embodiment a skeleton image of 
the vehicle I is displayed as a side view and an appearance 
of the vehicle I is displayed as a perspective view, the 
invention is not limited to that case; each of them may be 
displayed from any viewing point. Furthermore, although in 
the embodiment, an image of the vehicle I is displayed as an 
animation in which it is rotate about the Z axis, this display 
may be omitted. 
0061 Although in the vehicular information processing 
apparatus 1 according to the embodiment the running modes 
and an animation are displayed on the touch screen display 
20, the invention is not limited to that case; the running 
modes and an animation may be displayed on different 
screens. For example, in a vehicle that is equipped with 
plural display devices Such as a touch screen display and a 
liquid crystal display, a vehicular information processing 
apparatus may be configured in Such a manner that the 
running modes are displayed on one display device and an 
animation is displayed on another display device. 
0062. The invention can be applied to the field of the 
automobile industry. 
What is claimed is: 
1. A vehicular information processing apparatus compris 

ing: 
a storage unit in which running states of a vehicle each 

including a height of the vehicle and a manner of drive 
power distribution are stored so as to correspond to 
respective running modes; 

an input/output device that receives an input manipulation 
for selecting one of the running modes; and 

a display control unit that causes the input/output device 
to make a display that indicates the selected running 
mode, 

wherein the display control unit causes the input/output 
device to display a running state corresponding to the 
Selected running mode in the form of an animation 
together with a skeleton image of the vehicle, and then 
display an appearance of the vehicle. 

2. The vehicular information processing apparatus 
according to claim 1, wherein the display control unit causes 
the input/output device to display a road Surface State 
corresponding to the running mode together with the appear 
ance of the vehicle. 

3. The vehicular information processing apparatus 
according to claim 1, wherein the display control unit causes 
the input/output device to display the skeleton image of the 
vehicle in the form of a side view. 

4. The vehicular information processing apparatus 
according to claim 2, wherein the display control unit causes 
the input/output device to display the skeleton image of the 
vehicle in the form of a side view. 

5. The vehicular information processing apparatus 
according to claim 1, wherein the display control unit causes 
the input/output device to display the appearance of the 
vehicle in the form of a perspective view. 
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6. The vehicular information processing apparatus 
according to claim 1, wherein, after the display of the 
skeleton image of the vehicle and until the display of the 
appearance of the vehicle, the display control unit causes the 
input/output device to display an animation in which an 
image of the vehicle is rotated. 

7. The vehicular information processing apparatus 
according to claim 2, wherein, after the display of the 
skeleton image of the vehicle and until the display of the 
appearance of the vehicle, the display control unit causes the 
input/output device to display an animation in which an 
image of the vehicle is rotated. 

8. The vehicular information processing apparatus 
according to claim 3, wherein, after the display of the 
skeleton image of the vehicle and until the display of the 
appearance of the vehicle, the display control unit causes the 
input/output device to display an animation in which an 
image of the vehicle is rotated. 

9. The vehicular information processing apparatus 
according to claim 4, wherein, after the display of the 
skeleton image of the vehicle and until the display of the 
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appearance of the vehicle, the display control unit causes the 
input/output device to display an animation in which an 
image of the vehicle is rotated. 

10. The vehicular information processing apparatus 
according to claim 5, wherein, after the display of the 
skeleton image of the vehicle and until the display of the 
appearance of the vehicle, the display control unit causes the 
input/output device to display an animation in which an 
image of the vehicle is rotated. 

11. The vehicular information processing apparatus 
according to claim 1, wherein the input/output device has a 
display area and is disposed between a driver seat and a front 
passenger seat of the vehicle, and 

the display control unit causes the input/output device to 
display, in the display area, the plural running modes 
and at least one of the skeleton image and the appear 
ance of the vehicle in Such a manner that a display 
position of the plural running modes is closer to the 
driver seat than a display position of the at least one of 
the skeleton image and the appearance of the vehicle. 

k k k k k 


