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VEHICLE-TO-VEHICLE COMMUNICATION 
APPARATUS, VEHICLE-TO-VEHICLE 

COMMUNICATION SYSTEM, AND METHOD 
OF DETERMINING APPLICABILITY OF 
MOVING IMAGE INFORMATION TO AN 

APPLICATION PROGRAM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a vehicle-to-vehicle com 

munication apparatus, a vehicle-to-vehicle communication 
system, and a method of determining applicability of moving 
image information to an application program, and more par 
ticularly to a vehicle-to-vehicle communication apparatus, a 
vehicle-to-vehicle communication system, and a method of 
determining applicability of moving image information to an 
application program Which are suitable for use in a vehicle 
to-vehicle communication apparatus having a capability of 
transmitting/receiving moving image information. 

2. Description of the Related Art 
In recent years, great advances have been achieved in com 

munication technology. In particular, a vehicle-to-vehicle 
communication technique using communication means such 
as a Wireless LAN, Bluetooth, or speci?ed loW poWer radio 
equipment has received attention. A vehicle-to-vehicle com 
munication apparatus installed in a vehicle alloWs it to per 
form Wireless communication With another nearby vehicle, 
Whereby various kinds of information acquired from the 
nearby vehicle via vehicle-to-vehicle communication can be 
displayed on a monitor screen of an in-vehicle navigation 
apparatus or the like. 
Some vehicle-to-vehicle communication apparatus have a 

capability of transmitting/receiving moving image informa 
tion. In such vehicle-to-vehicle communication apparatus, 
for example, it is possible to transmit moving image informa 
tion taken by a camera installed in a ?rst vehicle to a second 
vehicle via vehicle-to -vehicle communication and display the 
acquired moving image information on a monitor screen of 
the second vehicle. When an image taken by a camera 
installed in a ?rst vehicle traveling ahead of a second vehicle 
is displayed on a monitor screen of the second vehicle, it is 
knoWn to select a proper image to be displayed (see, for 
example, Japanese Unexamined Patent Application Publica 
tion No. 2004-139284). This publication also discloses a 
technique to control a process according to a preset program 
such that When a particular condition is met, particular infor 
mation is automatically acquired from another vehicle via 
vehicle-to-vehicle communication and is used as required. 

In recent years, various in-vehicle application programs 
have been provided Which use moving image information. 
Speci?c examples of application programs are a merge sup 
port program and a congestion monitor program for use With 
a navigation apparatus, a collision avoidance program and a 
surrounding monitor program for detecting a nearby vehicle 
or an obstacle using moving image information, a parking 
assistance program, a video telephone program, and a drive 
recorder program. Moving image information acquired from 
another vehicle via vehicle-to-vehicle communication can 
also be used by these application programs. 

HoWever, the requirement for loW transmission delay and/ 
or high image quality of moving image information varies 
depending on the application program Which uses the moving 
image information. In other Words, moving image informa 
tion acquired from another vehicle via vehicle-to-vehicle 
communication is not alWays applicable to all application 
programs. HoWever, in the conventional vehicle-to-vehicle 
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2 
communication apparatus, the applicability of moving image 
information to application programs is not taken into account 
at all. 

SUMMARY OF THE INVENTION 

In vieW of the above, it is an object of the present invention 
to provide a technique to apply moving image information 
acquired via vehicle-to-vehicle communication only to an 
application program Which can productively use the moving 
image information. 

Accordingly, to achieve the above object, the present 
invention provides a vehicle-to -vehicle communication appa 
ratus, a vehicle-to-vehicle communication system, and a 
method of determining applicability of moving image infor 
mation to an application program, in Which a delay time that 
occurs When moving image information is transmitted from a 
?rst vehicle to a second vehicle in vehicle-to-vehicle commu 
nication is determined, and a further determination is made as 
to Whether the moving image information Which Will be trans - 
mitted With such a delay can be used by an application pro 
gram running in the second vehicle. 
More speci?cally, according to one aspect of the present 

invention, there is provided a vehicle-to -vehicle communica 
tion apparatus comprising a Wireless communication unit 
con?gured to Wirelessly transmit and receive moving image 
information, a time delay acquisition unit con?gured to 
acquire delay time information indicating a delay time that 
occurs When the moving image information is transmitted 
from one vehicle to another vehicle in vehicle-to-vehicle 
transmission performed by the Wireless communication unit, 
an allowable delay table memory in Which there is stored 
table information indicating an alloWable delay time deter 
mined for each of the application programs Which use the 
moving image information, and an applicability determina 
tion unit con?gured to determine the applicability of the 
moving image information to the application programs based 
on the delay time information acquired by the delay time 
acquisition unit and the table information stored in the alloW 
able delay table memory. 

According to another aspect of the present invention, there 
is provided a vehicle-to-vehicle communication apparatus 
comprising a Wireless communication unit con?gured to 
Wirelessly transmit and receive moving image information, 
an image quality acquisition unit con?gured to acquire image 
quality information associated With the moving image infor 
mation When the moving image information is transmitted 
betWeen vehicles by the Wireless communication unit, an 
alloWable image quality table memory in Which there is 
stored table information indicating alloWable image quality 
determined for each of the application programs Which use 
the moving image information, and an applicability determi 
nation unit con?gured to determine the applicability of the 
moving image information to the application programs based 
on the image quality information acquired by the image qual 
ity acquisition unit and the table information stored in the 
alloWable image quality table memory. 

According to another aspect of the present invention, there 
is provided a vehicle-to-vehicle communication system for 
Wirelessly transmitting and receiving moving image informa 
tion betWeen a ?rst vehicle-to-vehicle communication appa 
ratus installed in a ?rst vehicle and a second vehicle-to 
vehicle communication apparatus installed in a second 
vehicle, the ?rst vehicle-to-vehicle communication apparatus 
including a time delay acquisition unit con?gured to acquire 
delay time information indicating a delay time that occurs 
When the moving image information is transmitted from the 
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?rst vehicle to the second vehicle, and a Wireless transmission 
unit con?gured to Wirelessly transmit the delay time informa 
tion acquired by the time delay acquisition unit and the mov 
ing image information to the second vehicle-to-vehicle com 
munication apparatus, the second vehicle-to-vehicle 
communication apparatus including a Wireless reception unit 
con?gured to receive the moving image information and the 
delay time information transmitted from the Wireless trans 
mission unit, an alloWable delay table memory in Which there 
is stored table information indicating an alloWable delay time 
determined for each of the application programs Which use 
the moving image information, and an applicability determi 
nation unit con?gured to determine the applicability of the 
moving image information received by the Wireless reception 
unit to the application programs, based on the delay time 
information received by the Wireless reception unit and the 
table information stored in the alloWable delay table memory. 

According to another aspect of the present invention, there 
is provided a vehicle-to-vehicle communication system for 
Wirelessly transmitting and receiving moving image informa 
tion betWeen a ?rst vehicle-to-vehicle communication appa 
ratus installed in a ?rst vehicle and a second vehicle-to 
vehicle communication apparatus installed in a second 
vehicle, the ?rst vehicle-to-vehicle communication apparatus 
including an image quality acquisition unit con?gured to 
acquire image quality information associated With the mov 
ing image information, and a Wireless transmission unit con 
?gured to Wirelessly transmit the image quality information 
acquired by the image quality acquisition unit and the moving 
image information to the second vehicle-to-vehicle commu 
nication apparatus, the second vehicle-to-vehicle communi 
cation apparatus including a Wireless reception unit con?g 
ured to receive the moving image information and the image 
quality information transmitted from the Wireless transmis 
sion unit, an alloWable image quality table memory in Which 
there is stored table information indicating alloWable image 
quality determined for each of the application programs 
Which use the moving image information, and an applicabil 
ity determination unit con?gured to determine the applicabil 
ity of the moving image information received by the Wireless 
reception unit to the application programs, based on the 
image quality information received by the Wireless reception 
unit and the table information stored in the alloWable image 
quality table memory. 

According to another aspect of the present invention, there 
is provided a method of determining the applicability of mov 
ing image information to an application program, comprising 
a ?rst step in Which a time delay acquisition unit included in 
a ?rst vehicle-to-vehicle communication apparatus installed 
in a ?rst vehicle acquires delay time information indicating a 
delay time that occurs When the moving image information is 
transmitted from the ?rst vehicle to the second vehicle, a 
second step in Which a Wireless transmission unit included in 
the ?rst vehicle-to-vehicle communication apparatus trans 
mits the moving image information together With the delay 
time information acquired in the ?rst step to the second 
vehicle-to-vehicle communication apparatus installed in the 
second vehicle, a third step in Which a Wireless reception unit 
included in the second vehicle-to-vehicle communication 
apparatus receives the moving image information and the 
delay time information transmitted in the second step, and a 
fourth step in Which an applicability determination unit 
included in the second vehicle-to-vehicle communication 
apparatus determines the applicability of the moving image 
information received in the third step to the application pro 
gram, based on the delay time information received in the 
third step and table information indicating an alloWable delay 
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4 
time determined for each of the application programs Which 
use the moving image information. 

According to another aspect of the present invention, there 
is provided a method of determining the applicability of mov 
ing image information to an application program, comprising 
a ?rst step in Which a time delay acquisition unit included in 
a ?rst vehicle-to-vehicle communication apparatus installed 
in a ?rst vehicle acquires delay time information indicating a 
delay time that occurs When the moving image information is 
transmitted from the ?rst vehicle to the second vehicle, a 
second step in Which a Wireless transmission unit included in 
the ?rst vehicle-to-vehicle communication apparatus trans 
mits the delay time information acquired in the ?rst step to the 
second vehicle-to-vehicle communication apparatus 
installed in the second vehicle, a third step in Which a Wireless 
reception unit included in the second vehicle-to-vehicle com 
munication apparatus receives the delay time information 
transmitted in the second step, a fourth step in Which an 
applicability determination unit included in the second 
vehicle-to-vehicle communication apparatus determines the 
applicability of moving image information, Which Will be 
transmitted from the ?rst vehicle-to-vehicle communication 
apparatus, to the application program based on the delay time 
information received in the third step and table information 
indicating an alloWable delay time determined for each of the 
application programs Which use the moving image informa 
tion, a ?fth step in Which When the determination in the fourth 
step is that the moving image information is applicable to the 
application program, a request transmission unit included in 
the second vehicle-to-vehicle communication apparatus 
transmits a request for transmission of the moving image 
information to the ?rst vehicle-to-vehicle communication 
apparatus, a sixth step in Which a request reception unit 
included in the ?rst vehicle-to-vehicle communication appa 
ratus receives the request for transmission of the moving 
image information transmitted in the ?fth step, and a seventh 
step in Which When the request for transmission of the moving 
image information is received in the sixth step, the Wireless 
transmission unit included in the ?rst vehicle-to -vehicle com 
munication apparatus transmits the moving image informa 
tion to the second vehicle-to-vehicle communication appara 
tus. 

According to another aspect of the present invention, there 
is provided a method of determining the applicability of mov 
ing image information to an application program, comprising 
a ?rst step in Which an image quality acquisition unit included 
in a ?rst vehicle-to-vehicle communication apparatus 
installed in a ?rst vehicle acquires image quality information 
associated With the moving image information, a second step 
in Which a Wireless transmission unit included in the ?rst 
vehicle-to-vehicle communication apparatus transmits the 
moving image information together With the image quality 
information acquired in the ?rst step to a second vehicle-to 
vehicle communication apparatus installed in a second 
vehicle, a third step in Which a Wireless reception unit 
included in the second vehicle-to-vehicle communication 
apparatus receives the moving image information and the 
image quality information transmitted in the second step, and 
a fourth step in Which an applicability determination unit 
included in the second vehicle-to-vehicle communication 
apparatus determines the applicability of the moving image 
information received in the third step to the application pro 
gram based on the image quality information received in the 
third step and table information indicating alloWable image 
quality determined for each of the application programs 
Which use the moving image information. 
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According to another aspect of the present invention, there 
is provided a method of determining the applicability of mov 
ing image information to an application program, comprising 
a ?rst step in Which an image quality acquisition unit included 
in a ?rst vehicle-to-vehicle communication apparatus 
installed in a ?rst vehicle acquires image quality information 
associated With the moving image information, a second step 
in Which a Wireless transmission unit included in the ?rst 
vehicle-to-vehicle communication apparatus transmits the 
image quality information acquired in the ?rst step to a sec 
ond vehicle-to-vehicle communication apparatus installed in 
a second vehicle, a third step in Which a Wireless reception 
unit included in the second vehicle-to-vehicle communica 
tion apparatus receives the image quality information trans 
mitted in the second step, a fourth step in Which an applica 
bility determination unit included in the second vehicle-to 
vehicle communication apparatus determines the 
applicability of moving image information, Which Will be 
transmitted from the ?rst vehicle-to-vehicle communication 
apparatus, to the application program based on the image 
quality information received in the third step and table infor 
mation indicating alloWable image quality determined for 
each of the application programs Which use the moving image 
information, a ?fth step in Which When the determination in 
the fourth step is that the moving image information is appli 
cable to the application program, a request transmission unit 
included in the second vehicle-to-vehicle communication 
apparatus transmits a request for transmission of the moving 
image information to the ?rst vehicle-to-vehicle communica 
tion apparatus, a sixth step in Which a request reception unit 
included in the ?rst vehicle-to-vehicle communication appa 
ratus receives the request for transmission of the moving 
image information transmitted in the ?fth step, and a seventh 
step in Which When the request for transmission of the moving 
image information is received in the sixth step, the Wireless 
transmission unit included in the ?rst vehicle-to-vehicle com 
munication apparatus transmits the moving image informa 
tion to the second vehicle-to-vehicle communication appara 
tus. 

The present invention provides advantages as described 
beloW. Moving image information is generally large in data 
siZe, Which can result in a delay When the moving image 
information is transmitted from one vehicle to another vehicle 
via vehicle-to-vehicle communication. If the resolution of 
moving image information captured by a camera is not high 
enough, suf?ciently high image quality cannot be obtained 
from the transmitted moving image information. Even if the 
resolution of original moving image information is high, deg 
radation in image quality can occur depending on the encod 
ing method, the compression rate, and/or the frame rate 
employed for transmission of the moving image information. 
Thus, moving image information acquired from another 
vehicle via vehicle-to-vehicle communication is not alWays 
applicable to all application programs. The problems 
described above can be solved by the present invention. That 
is, according to the present invention, the determination is 
made as to Whether moving image information is applicable 
to application programs, and the moving image information is 
applied only to application programs Which can productively 
use the moving image information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagram shoWing a vehicle-to 
vehicle communication apparatus and a vehicle-to-vehicle 
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6 
communication system using the vehicle-to-vehicle commu 
nication apparatus according to a ?rst embodiment of the 
present invention; 

FIG. 2 is a table indicating an example of the content of 
table information stored in an alloWable delay table memory; 

FIG. 3 is a How chart shoWing the operation of a vehicle 
to-vehicle communication system according to the ?rst 
embodiment of the present invention; 

FIG. 4 is a functional block diagram shoWing a vehicle-to 
vehicle communication apparatus and a vehicle-to-vehicle 
communication system using the vehicle-to-vehicle commu 
nication apparatus according to a second embodiment of the 
present invention; 

FIG. 5 is a How chart shoWing the operation of a vehicle 
to-vehicle communication system according to the second 
embodiment of the present invention; 

FIG. 6 is a functional block diagram shoWing a vehicle-to 
vehicle communication apparatus and a vehicle-to-vehicle 
communication system using the vehicle-to-vehicle commu 
nication apparatus according to a third embodiment of the 
present invention; 

FIG. 7 is a How chart shoWing the operation of a vehicle 
to-vehicle communication system according to the third 
embodiment of the present invention; 

FIG. 8 is a functional block diagram shoWing a vehicle-to 
vehicle communication apparatus and a vehicle-to-vehicle 
communication system using the vehicle-to-vehicle commu 
nication apparatus according to a modi?ed embodiment of 
the present invention; and 

FIG. 9 is a table indicating an example of the content of 
table information stored in an alloWable image quality table 
memory. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

A ?rst embodiment of the present invention is described 
beloW With reference to the accompanying draWings. FIG. 1 
is a functional block diagram shoWing a vehicle-to-vehicle 
communication apparatus and a vehicle-to-vehicle commu 
nication system using the vehicle-to-vehicle communication 
apparatus according to the ?rst embodiment. As shoWn in 
FIG. 1, the vehicle-to-vehicle communication system accord 
ing to the ?rst embodiment includes a ?rst vehicle-to-vehicle 
communication apparatus 10 installed in a ?rst vehicle 100, 
and a second vehicle-to-vehicle communication apparatus 20 
installed in a second vehicle 200 Whereby moving image 
information can be Wirelessly transmitted betWeen the 
vehicle-to-vehicle communication apparatus 10 and 20. 
The ?rst vehicle-to-vehicle communication apparatus 10 

includes, as functional components, a delay time acquisition 
unit 11, a delay time table memory 12, a moving image 
acquisition unit 13, and a Wireless transmission unit 14. The 
delay time acquisition unit 11 acquires time delay informa 
tion indicating a delay time that occurs in transmission of 
moving image information from the ?rst vehicle 100 to the 
second vehicle 200. More speci?cally, the delay time acqui 
sition unit 11 reads the delay time table memory 12 in Which 
a predicted delay time due to encoding of the moving image 
performed by the moving image acquisition unit 13, a pre 
dicted delay time due to compression of the moving image, a 
predicted delay time due to Wireless transmission performed 
by the Wireless transmission unit 14, etc., have been stored in 
advance, and the delay time acquisition unit 11 acquires the 
time delay information indicating the delay time that occurs 
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in transmission of the moving image information from the 
?rst vehicle 100 to the second vehicle 200 by calculating the 
sum of various delay times stored in the table information. 
Alternatively, the total predicted delay time may be stored in 
advance in the delay time table memory 12. 

The moving image acquisition unit 13 acquires the moving 
image information taken, for example, by a camera 1. The 
camera 1 is installed, for example, in the front of the ?rst 
vehicle 100 so that a moving image of a vieW ahead of the ?rst 
vehicle 100 can be taken, or the camera 1 is installed in the 
?rst vehicle 100 so that an image of the inside of the vehicle 
can be taken. The ?rst vehicle-to-vehicle communication 
apparatus 10 and the camera 1 are connected, for example, via 
an in-vehicle LAN so that moving image information taken 
by the camera 1 is supplied via the in-vehicle LAN to the 
moving image acquisition unit 13 of the ?rst vehicle-to-ve 
hicle communication apparatus 10. The moving image infor 
mation taken by camera 1 and supplied to the moving image 
acquisition unit 13 has a predetermined resolution and is 
supplied at a predetermined frame rate. The moving image 
information is then compressed at a predetermined compres 
sion rate in accordance With a predetermined encoding 
method. 

The Wireless transmission unit 14 Wirelessly transmits the 
time delay information acquired by the delay time acquisition 
unit 11 and the moving image information acquired by the 
moving image acquisition unit 13 to the second vehicle-to 
vehicle communication apparatus 20. In the present embodi 
ment, in the transmission of the delay time information and 
the moving image information to the second vehicle-to-ve 
hicle communication apparatus 20, the time delay informa 
tion is transmitted in a form in Which it is attached to the 
moving image information. The Wireless transmission of 
moving image information by the Wireless transmission unit 
14 may be accomplishedusing communication means such as 
a Wireless LAN, Bluetooth, or speci?ed loW poWer radio 
equipment. 

The second vehicle-to-vehicle communication apparatus 
20 includes, as functional components, a Wireless reception 
unit 21, an alloWable delay table memory 22, an applicability 
determination unit 23, and an application control unit 24. The 
Wireless reception unit 21 receives the moving image infor 
mation and the time delay information transmitted from the 
Wireless transmission unit 14 of the ?rst vehicle-to-vehicle 
communication apparatus 10. The Wireless reception of mov 
ing image information by the Wireless reception unit 21 may 
be accomplished using communication means such as a Wire 
less LAN, Bluetooth, or speci?ed loW poWer radio equip 
ment. 

In the alloWable delay table memory 22, table information 
indicating an alloWable delay time for each application pro 
gram that uses moving image information is stored. FIG. 2 is 
a table indicating an example of the content of the table 
information stored in the alloWable delay table memory 22. 
As shoWn in FIG. 2, speci?c examples of application pro 
grams running on the in-vehicle apparatus 2 installed in the 
second vehicle 200 include a merge support program and a 
congestion monitor program for use With a navigation appa 
ratus, a collision avoidance program and a surrounding moni 
tor program for detecting a nearby vehicle or an obstacle 
using moving image information, a parking assistance pro 
gram, a video telephone program, and a drive recorder pro 
gram. 

The alloWable delay time varies depending on these appli 
cation programs. For example, in the collision avoidance 
application program, it is strongly required that the moving 
image information used by the in-vehicle apparatus 2 should 
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be supplied in substantially real time, that is, moving image 
information of a surrounding vieW taken by the ?rst vehicle 
100 should be transmitted to the second vehicle 200 Within a 
short alloWable delay time t1. On the other hand, in the 
congestion monitor program, the requirement for the real 
time transmission of moving image information used by the 
in-vehicle apparatus 2 is not very stringent, that is, a rather 
long alloWable delay time t7 is alloWed Within Which moving 
image information of a surrounding vieW taken by the ?rst 
vehicle 100 should be transmitted to the second vehicle 200. 
In the example of the table information shoWn in FIG. 2, the 
delay times t1 to t7 of respective application programs are 
described in the form of a table in Which application programs 
are listed in increasing order of the alloWable delay time. 
The applicability determination unit 23 determines the 

applicability of moving image information received by the 
Wireless reception unit 21 to a particular application program, 
based on the delay time information received by the Wireless 
reception unit 21 and the table information stored in the 
alloWable delay table memory 22. More speci?cally, it is 
determined that moving image information is applicable to 
application programs for Which the delay time indicated by 
the delay time information received by the Wireless reception 
unit 21 is equal to or shorter than alloWable delay times 
described in the table information stored in the alloWable 
delay table memory 22. On the other hand, it is determined 
that moving image information is not applicable to applica 
tion programs for Which the delay time indicated by the delay 
time information received by the Wireless reception unit 21 is 
longer than alloWable delay times described in the table infor 
mation stored in the alloWable delay table memory 22. 

The applicability determination unit 23 may determine the 
applicability of moving image information for all application 
programs shoWn in FIG. 2 or for some of the application 
programs. In the latter case, for example, the determination of 
applicability of moving image information may be made for 
application programs that are currently running on the in 
vehicle apparatus 2. The determination as to Which applica 
tion programs are currently running on the in-vehicle appa 
ratus 2 may be made by issuing an inquiry from the second 
vehicle-to-vehicle communication apparatus 20 to the in 
vehicle apparatus 2. Alternatively, When an application pro 
gram is activated in the second vehicle-to-vehicle communi 
cation apparatus 20, information indicating the activated 
application program may be automatically transmitted from 
the in-vehicle apparatus 2 to the second vehicle-to-vehicle 
communication apparatus 20. 
The application control unit 24 controls the application of 

moving image information to an application program in 
accordance With the result of the determination made by the 
applicability determination unit 23 as to the applicability of 
the application program to the moving image information. 
More speci?cally, if the applicability determination unit 23 
determines that the moving image information is applicable 
to the application program, the application control unit 24 
supplies the moving image information received by the Wire 
less reception unit 21 to the in-vehicle apparatus 2 so that the 
moving image information can be used by the application 
program running on the in-vehicle apparatus 2. 

On the other hand, When the determination by the applica 
bility determination unit 23 is that the moving image infor 
mation is not applicable to the application program, applica 
tion control unit 24 does not supply the moving image 
information received by the Wireless reception unit 21 to the 
in-vehicle apparatus 2. In this case, a message may be dis 
played on a display (not shoWn) or provided from a speaker 
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(not shown) of the in-vehicle apparatus 2 to notify a user that 
the moving image information is not applicable. 

The operation performed by the vehicle-to-vehicle com 
munication system to determine the applicability of moving 
image information to application programs according to the 
?rst embodiment is described beloW. FIG. 3 is a How chart 
shoWing the operation of the vehicle-to-vehicle communica 
tion system according to the ?rst embodiment. 
As shoWn in FIG. 3, the delay time acquisition unit 11 of 

the ?rst vehicle-to-vehicle communication apparatus 10 
installed in the ?rst vehicle 100 reads data stored in the delay 
time table memory 12 to acquire delay time information 
indicating the delay time that occurs When moving image 
information is transmitted from the ?rst vehicle 100 to the 
second vehicle 200 (step S1). The moving image acquisition 
unit 13 acquires the moving image information taken by the 
camera 1 (step S2). Note that the acquisition of the delay time 
information is performed intermittently, While the acquisition 
of the moving image information is performed continuously. 

The Wireless transmission unit 14 transmits the moving 
image information acquired in step S2, together With the 
delay time information acquired in step S1, to the second 
vehicle-to-vehicle communication apparatus 20 (step S3). 
More speci?cally, the delay time information is transmitted at 
the beginning of the Wireless transmission and subsequently 
the moving image information is transmitted. The delay time 
information and the moving image information transmitted in 
step S3 are received by the Wireless reception unit 21 of the 
second vehicle-to-vehicle communication apparatus 20 (step 
S4). 

If the Wireless reception unit 21 ?rst receives the delay time 
information, the applicability determination unit 23 deter 
mines the applicability of the moving image information 
received by the Wireless reception unit 21 to an application 
program, based on the received delay time information and 
the table information stored in the alloWable delay table 
memory 22 (step S5). The Wireless reception unit 21 continu 
ously receives the moving image information from the Wire 
less transmission unit 14 over the entire period during Which 
the applicability determination unit 23 makes the determina 
tion, and the received moving image information is sequen 
tially stored in a buffer memory (not shoWn). Note that the 
determination by the applicability determination unit 23 is 
completed in a very short time, and thus the amount of the 
moving image information stored in the buffer memory is not 
great. 

The application control unit 24 determines Whether the 
determination made by the applicability determination unit 
23 is that the moving image information is applicable to the 
application program (step S6). If the moving image informa 
tion is determined to be applicable to the application program, 
the moving image information stored in the buffer memory is 
sequentially supplied to the in-vehicle apparatus 2 so that the 
moving image information received by the Wireless reception 
unit 21 can be used by the application program of the in 
vehicle apparatus 2 (step S7). On the other hand, if it is 
determined that the moving image information is not appli 
cable to the application program, the process is ended Without 
supplying the moving image information received by the 
Wireless reception unit 21 to the in-vehicle apparatus 2. 

In the ?rst embodiment of the present invention, as 
described above in detail, When moving image information is 
transmitted from the ?rst vehicle 100 to the second vehicle 
200, the delay time that occurs in the transmission of the 
moving image information from the ?rst vehicle 100 to the 
second vehicle 200 is determined, and a further determination 
is made as to Whether the moving image information trans 
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mitted With such a delay time can be used by an application 
program of the second vehicle 200. This makes it possible to 
apply moving image information only to application pro 
grams for Which the moving image information is usable even 
if such a delay occurs in the vehicle-to-vehicle transmission 
from the ?rst vehicle 100 to the second vehicle 200. 

In the above explanation, by Way of example, it is assumed 
that moving image information is transmitted from the ?rst 
vehicle 100 to the second vehicle 200. Conversely, moving 
image information may be transmitted from the second 
vehicle 200 to the ?rst vehicle 100. To this end, it is desirable 
that both the ?rst vehicle 100 and the second vehicle 200 have 
all functions described above for the ?rst vehicle-to-vehicle 
communication apparatus 10 and the second vehicle-to-ve 
hicle communication apparatus 20. In this case, each vehicle 
has a Wireless communication unit including a Wireless trans 
mission unit equivalent to the Wireless transmission unit 14 
and a Wireless reception unit equivalent to the Wireless recep 
tion unit 21. 

Second Embodiment 

A second embodiment of the present invention is described 
beloW With reference to the accompanying draWings. FIG. 4 
is a functional block diagram shoWing a vehicle-to-vehicle 
communication apparatus and a vehicle-to-vehicle commu 
nication system using the vehicle-to-vehicle communication 
apparatus according to the second embodiment. In FIG. 4, 
parts similar to those in FIG. 1 are denoted by similar refer 
ence numerals, and a duplicated explanation thereof is omit 
ted. 
As shoWn in FIG. 4, the vehicle-to-vehicle communication 

system according to the second embodiment includes a ?rst 
vehicle-to-vehicle communication apparatus 30 installed in a 
?rst vehicle 100 and a second vehicle-to-vehicle communi 
cation apparatus 40 installed in a second vehicle 200 Whereby 
moving image information can be Wirelessly transmitted 
betWeen the vehicle-to-vehicle communication apparatus 30 
and 40. 
The ?rst vehicle-to-vehicle communication apparatus 30 

includes, as functional components, a delay time acquisition 
unit 1, a delay time table memory 12, a moving image acqui 
sition unit 13, and a Wireless communication unit 31. The 
Wireless communication unit 31 includes a Wireless transmis 
sion unit 32 and a request reception unit 33. In the ?rst 
embodiment described above, the Wireless transmission unit 
14 transmits moving image information together With delay 
time information. In contrast, in the second embodiment, the 
Wireless transmission unit 32 transmits delay time informa 
tion and moving image information separately. 
More speci?cally, the Wireless transmission unit 32 ?rst 

transmits Wirelessly delay time information acquired by the 
delay time acquisition unit 11 to the second vehicle-to-ve 
hicle communication apparatus 40. If the request reception 
unit 33 receives a moving image information transmission 
request as a response to the delay time information transmit 
ted to the second vehicle-to-vehicle communication appara 
tus 40, the Wireless transmission unit 32 Wirelessly transmits 
moving image information acquired by the moving image 
acquisition unit 13 to the second vehicle-to-vehicle commu 
nication apparatus 40. 
The second vehicle-to-vehicle communication apparatus 

40 includes, as functional components, a Wireless communi 
cation unit 41, an alloWable delay table memory 22, an appli 
cability determination unit 23, and an application control unit 
24. The Wireless communication unit 41 includes a Wireless 
reception unit 42 and a request transmission unit 43. In the 
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?rst embodiment described above, the Wireless reception unit 
21 receives moving image information together With delay 
time information. In contrast, in the second embodiment, the 
Wireless reception unit 42 receives delay time information 
and moving image information separately. 
More speci?cally, the Wireless reception unit 42 ?rst 

receives delay time information transmitted by the Wireless 
transmission unit 32 of the ?rst vehicle-to-vehicle communi 
cation apparatus 30. The applicability determination unit 23 
determines the applicability of moving image information, 
Which Will be transmitted from the ?rst vehicle-to-vehicle 
communication apparatus 30, to an application program 
based on the delay time information received by the Wireless 
reception unit 42 and the table information stored in the 
alloWable delay table memory 22. If the determination made 
by the applicability determination unit 23 is that the moving 
image information is applicable to the application program, 
the request transmission unit 43 Wirelessly transmits a mov 
ing image information transmission request to the ?rst 
vehicle-to-vehicle communication apparatus 30. In response 
to the moving image information transmission request, the 
?rst vehicle-to-vehicle communication apparatus 30 trans 
mits moving image information, Which is received by the 
Wireless reception unit 42. 

The operation performed by the vehicle-to-vehicle com 
munication system to determine the applicability of moving 
image information to application programs according to the 
second embodiment is described beloW. FIG. 5 is a How chart 
shoWing the operation of the vehicle-to-vehicle communica 
tion system according to the second embodiment. 
As shoWn in FIG. 5, the delay time acquisition unit 11 of 

the ?rst vehicle-to-vehicle communication apparatus 30 
installed in the ?rst vehicle 100 reads data stored in the delay 
time table memory 12 to acquire delay time information 
indicating the delay time that occurs When moving image 
information is transmitted from the ?rst vehicle 100 to the 
second vehicle 200 (step S11). The Wireless transmission unit 
32 transmits the delay time information acquired in step S11 
to the second vehicle-to-vehicle communication apparatus 40 
(step S12). The delay time information transmitted in step 
S12 is received by the Wireless reception unit 42 of the second 
vehicle-to-vehicle communication apparatus 40 (step S13). 

If the Wireless reception unit 42 receives the delay time 
information, then the applicability determination unit 23 
determines the applicability of moving image information, 
Which Will be transmitted from the ?rst vehicle-to-vehicle 
communication apparatus 30, to an application program 
based on the received delay time information and the table 
information stored in the alloWable delay table memory 22 
(step S14). The request transmission unit 43 determines 
Whether the determination made by the applicability determi 
nation unit 23 is that the moving image information is appli 
cable to the application program (step S15). If the moving 
image information is determined to be not applicable to the 
application program, the process is ended. On the other hand, 
if it is determined that the moving image information is appli 
cable to the application program, the request transmission 
unit 43 transmits a moving image information transmission 
request to the ?rst vehicle-to-vehicle communication appara 
tus 30 (step S16). 

If the request reception unit 33 receives the moving image 
information transmission request, the moving image acquisi 
tion unit 13 acquires moving image information taken by the 
camera 1 (step S17). The Wireless transmission unit 32 trans 
mits the moving image information acquired in step S17 to 
the second vehicle-to-vehicle communication apparatus 40 
(step S18). The moving image information transmitted in step 
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S18 is received by the Wireless reception unit 42 of the second 
vehicle-to-vehicle communication apparatus 40 (step S19). 
The application control unit 24 sequentially supplies the 
moving image information received by the Wireless reception 
unit 42 to the in-vehicle apparatus 2 so that the application 
program of the in-vehicle apparatus 2 can use the moving 
image information (step S20). 

In this second embodiment of the present invention, as 
described above in detail, When moving image information is 
transmitted from the ?rst vehicle 100 to the second vehicle 
200, the delay time that occurs in the transmission of the 
moving image information from the ?rst vehicle 100 to the 
second vehicle 200 is determined, and the determination is 
made as to Whether the moving image information transmit 
ted With such a delay time can be used by an application 
program of the second vehicle 200. This makes it possible to 
apply moving image information only to application pro 
grams for Which the moving image information is usable even 
if such a delay occurs in the vehicle-to-vehicle transmission 
from the ?rst vehicle 100 to the second vehicle 200. 

Furthermore, in the second embodiment, only delay time 
information is ?rst transmitted from the ?rst vehicle 100 to 
the second vehicle 200, and subsequently, only When moving 
image information is determined to be usable by an applica 
tion program, the moving image information is transmitted 
from the ?rst vehicle 100 to the second vehicle 200. This 
makes it possible to prevent moving image information With 
a large data siZe from being uselessly transmitted. 

In the above explanation, by Way of example, it is assumed 
that moving image information is transmitted from the ?rst 
vehicle 100 to the second vehicle 200. Conversely, moving 
image information may be transmitted from the second 
vehicle 200 to the ?rst vehicle 100. To this end, it is desirable 
that both the ?rst vehicle 100 and the second vehicle 200 have 
all functions described above for the ?rst vehicle-to-vehicle 
communication apparatus 30 and the second vehicle-to-ve 
hicle communication apparatus 40. 

Third Embodiment 

A third embodiment of the present invention is described 
beloW With reference to the accompanying draWings. FIG. 6 
is a functional block diagram shoWing a vehicle-to-vehicle 
communication apparatus and a vehicle-to-vehicle commu 
nication system using the vehicle-to-vehicle communication 
apparatus according to the third embodiment. In FIG. 6, parts 
similar to those in FIG. 4 are denoted by similar reference 
numerals, and a duplicated explanation thereof is omitted. 
As shoWn in FIG. 6, the vehicle-to-vehicle communication 

system according to the third embodiment includes a ?rst 
vehicle-to-vehicle communication apparatus 50 installed in a 
?rst vehicle 100 and a second vehicle-to-vehicle communi 
cation apparatus 60 installed in a second vehicle 200 Whereby 
moving image information can be Wirelessly transmitted 
betWeen the vehicle-to-vehicle communication apparatus 50 
and 60. 
The ?rst vehicle-to-vehicle communication apparatus 50 

includes, as functional components, a delay time acquisition 
unit 11, a delay time table memory 12, a moving image 
acquisition unit 51, and a Wireless communication unit 31. 
The Wireless communication unit 31 includes a Wireless 
transmission unit 32 and a request reception unit 52. In this 
third embodiment, as in the second embodiment described 
above, the Wireless transmission unit 32 transmits delay time 
information and moving image information separately. 
More speci?cally, the Wireless transmission unit 32 ?rst 

transmits Wirelessly delay time information acquired by the 
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delay time acquisition unit 11 to the second vehicle-to-ve 
hicle communication apparatus 60. If the request reception 
unit 52 receives a moving image information transmission 
request as a response to the delay time information transmit 
ted to the second vehicle-to-vehicle communication appara 
tus 60, the Wireless transmission unit 32 Wirelessly transmits 
moving image information acquired by the moving image 
acquisition unit 51 to the second vehicle-to-vehicle commu 
nication apparatus 60. 

If the request reception unit 52 receives, as the response to 
the delay time information, a request for transmission of 
moving image information in a modi?ed format from the 
second vehicle-to-vehicle communication apparatus 60, then 
the moving image acquisition unit 51 modi?es at least one of 
the encoding method, the compression rate, and the frame 
rate of the moving image information in accordance With the 
request for transmission of moving image information in the 
modi?ed format received by the request reception unit 52 so 
as to reduce the delay time that occurs When the moving 
image information is transmitted from the ?rst vehicle 100 to 
the second vehicle 200. 
When the encoding method is changed, the encoding 

method is changed to a method Which alloWs encoding to be 
performed in a shorter time With less processing load. In a 
case in Which the compression rate is changed, the compres 
sion ratio is increased so as to reduce the data siZe of the 
resultant compressed moving image information. On the 
other hand, When the frame rate is changed, the frame rate is 
reduced so as to reduce the data siZe of the moving image 
information. The moving image acquisition unit 51 performs 
the format modi?cation process as described above and 
acquires the resultant moving image information. 

The second vehicle-to-vehicle communication apparatus 
60 includes, as functional components, a Wireless communi 
cation unit 41, an alloWable delay table memory 22, an appli 
cability determination unit 23, and an application control unit 
24. The Wireless communication unit 41 includes a Wireless 
reception unit 42 and a request transmission unit 61. In this 
third embodiment, as in the second embodiment described 
above, the Wireless reception unit 42 receives delay time 
information and moving image information separately. 
More speci?cally, the Wireless reception unit 42 ?rst 

receives delay time information transmitted by the Wireless 
transmission unit 32 of the ?rst vehicle-to-vehicle communi 
cation apparatus 50. The applicability determination unit 23 
determines the applicability of moving image information, 
Which Will be transmitted from the ?rst vehicle-to-vehicle 
communication apparatus 50, to an application program 
based on the delay time information received by the Wireless 
reception unit 42 and the table information stored in the 
alloWable delay table memory 22. 

If the determination made by the applicability determina 
tion unit 23 is that the moving image information is applicable 
to the application program, the request transmission unit 61 
Wirelessly transmits a moving image information transmis 
sion request to the ?rst vehicle-to-vehicle communication 
apparatus 50. In response to the moving image information 
transmission request, the ?rst vehicle-to-vehicle communica 
tion apparatus 50 transmits moving image information, Which 
is received by the Wireless reception unit 42. 

If the determination made by the applicability determina 
tion unit 23 is that the moving image information is not 
applicable to the application program, the request transmis 
sion unit 61 Wirelessly transmits a request for transmission of 
moving image information in a modi?ed format to the ?rst 
vehicle-to-vehicle communication apparatus 50. In response 
to the request for transmission of moving image information 
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in the modi?ed format to the ?rst vehicle-to-vehicle commu 
nication apparatus 50, the moving image information (With a 
format modi?ed in terms of at least one of the encoding 
method, the compression rate, and the frame rate) is transmit 
ted by the ?rst vehicle-to-vehicle communication apparatus 
50. 
The operation performed by the vehicle-to-vehicle com 

munication system to determine the applicability of moving 
image information to application programs according to the 
third embodiment is described beloW. FIG. 7 is a How chart 
shoWing the operation of the vehicle-to-vehicle communica 
tion system according to the third embodiment. 
As shoWn in FIG. 7, the delay time acquisition unit 11 of 

the ?rst vehicle-to-vehicle communication apparatus 50 
installed in the ?rst vehicle 100 reads data stored in the delay 
time table memory 12 to acquire delay time information 
indicating the delay time that occurs When moving image 
information is transmitted from the ?rst vehicle 100 to the 
second vehicle 200 (step S21). The Wireless transmission unit 
32 transmits the delay time information acquired in step S21 
to the second vehicle-to-vehicle communication apparatus 60 
(step S22). The delay time information transmitted in step 
S22 is received by the Wireless reception unit 42 of the second 
vehicle-to-vehicle communication apparatus 60 (step S23). 

If the Wireless reception unit 42 receives the delay time 
information, then the applicability determination unit 23 
determines the applicability of moving image information, 
Which Will be transmitted from the ?rst vehicle-to-vehicle 
communication apparatus 50, to an application program 
based on the received delay time information and the table 
information stored in the alloWable delay table memory 22 
(step S24). The request transmission unit 61 determines 
Whether the determination made by the applicability determi 
nation unit 23 is that the moving image information is appli 
cable to the application program (step S25). If the moving 
image information is determined to be applicable to the appli 
cation program, the request transmission unit 61 transmits a 
moving image information transmission request to the ?rst 
vehicle-to-vehicle communication apparatus 50 (step S26). 

If the request reception unit 52 receives the moving image 
information transmission request, the moving image acquisi 
tion unit 51 acquires the moving image information taken by 
the camera 1 (step S27). The Wireless transmission unit 32 
transmits the moving image information acquired in step S27 
to the second vehicle-to-vehicle communication apparatus 60 
(step S28). The moving image information transmitted in step 
S28 is received by the Wireless reception unit 42 of the second 
vehicle-to-vehicle communication apparatus 60 (step S29). 
The application control unit 24 sequentially supplies the 
moving image information received by the Wireless reception 
unit 42 to the in-vehicle apparatus 2 so that the application 
program of the in-vehicle apparatus 2 can use the moving 
image information (step S30). 

In a case in Which the determination made in step S25 is 
that the moving image information is not applicable to the 
application program, the request transmission unit 61 trans 
mits a request for transmission of moving image information 
in a modi?ed format to the ?rst vehicle-to-vehicle communi 
cation apparatus 50 (step S31). If the request reception unit 52 
receives the request for transmission of moving image infor 
mation in the modi?ed format, then the moving image acqui 
sition unit 51 modi?es at least one of the encoding method, 
the compression rate, and the frame rate of the moving image 
information. Thereafter, the process proceeds to step S27. 
As can be seen from the above explanation, the third 

embodiment provides the folloWing advantages in addition to 
the advantages provided by the second embodiment 
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described above. That is, even When moving image informa 
tion taken by the ?rst vehicle-to-vehicle communication 
apparatus 50 is currently in a format Which requires a large 
delay time in transmission from the ?rst vehicle 100 to the 
second vehicle 200 and thus Which cannot be used by the 
second vehicle 200, it is possible to modify the format of the 
moving image information so that the moving image infor 
mation can be transmitted With less delay time and thus the 
moving image information can be used by the second vehicle 
200. 

In the above explanation, by Way of example, it is assumed 
that moving image information is transmitted from the ?rst 
vehicle 100 to the second vehicle 200. Conversely, moving 
image information may be transmitted from the second 
vehicle 200 to the ?rst vehicle 100. To this end, it is desirable 
that both the ?rst vehicle 100 and the second vehicle 200 have 
all functions described above for the ?rst vehicle-to-vehicle 
communication apparatus 50 and the second vehicle-to-ve 
hicle communication apparatus 60. 

In the ?rst to third embodiments described above, the deter 
mination of the applicability of moving image information to 
application programs is made by the second vehicle 200. 
Alternatively, the determination may be made by the ?rst 
vehicle 100. To this end, for example, the ?rst vehicle-to 
vehicle communication apparatus installed in the ?rst vehicle 
100 may include an alloWable delay table memory 22 and an 
applicability determination unit 23. In this case, information 
indicating an application program currently used by the sec 
ond vehicle 200 is ?rst transmitted from the second vehicle 
200 to the ?rst vehicle 100. In the ?rst vehicle 100, the 
applicability determination unit 23 determines the applicabil 
ity of moving image information to application programs 
based on the delay time information acquired by the delay 
time acquisition unit 11, the application program information 
transmitted from the second vehicle 200, and alloWable delay 
times described in the table information stored in the alloW 
able delay table memory 22. If the determination is that the 
moving image information is applicable, the moving image 
information is transmitted to the second vehicle 200. On the 
other hand, When the determination is that the moving image 
information is not applicable, no moving image information 
is transmitted as in the second embodiment or moving image 
information in a modi?ed format is transmitted as in the third 
embodiment. 

In the ?rst to third embodiments described above, the 
applicability of moving image information to an application 
program is determined based on a delay time Which occurs 
When the moving image information is transmitted from the 
?rst vehicle 100 to the second vehicle 200. HoWever, in the 
present invention, the determination as to the applicability 
may be made differently. For example, image quality infor 
mation associated With the moving image information may be 
transmitted from the ?rst vehicle 100 to the second vehicle 
200, and the applicability of moving image information to an 
application program may be determined based on the image 
quality information. 

FIG. 8 is a functional block diagram shoWing an example 
of a vehicle-to-vehicle communication apparatus and an 
example of a vehicle-to-vehicle communication system using 
the vehicle-to-vehicle communication apparatus, Which are 
similar to those according to the ?rst embodiment described 
above except that image quality information is used instead of 
delay time information. In FIG. 8, parts similar to those in 
FIG. 1 are denoted by similar reference numerals, and a 
duplicated explanation thereof is omitted. 
As shoWn in FIG. 8, a ?rst vehicle-to-vehicle communica 

tion apparatus 10 installed in a ?rst vehicle 100 includes an 
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image quality acquisition unit 81 instead of the delay time 
acquisition unit 11 and the delay time table memory 12 shoWn 
in FIG. 1. The image quality acquisition unit 81 acquires 
image quality information indicating, for example, the reso 
lution of moving image information acquired by a moving 
image acquisition unit 13. The moving image acquisition unit 
13 is con?gured to acquire moving image information With a 
predetermined resolution, and the image quality acquisition 
unit 81 acquires setting information associated With the reso 
lution thereof. The Wireless transmission unit 14 Wirelessly 
transmits the image quality information acquired by the 
image quality acquisition unit 81 and the moving image infor 
mation acquired by the moving image acquisition unit 13 to a 
second vehicle-to-vehicle communication apparatus 20. 
The second vehicle-to-vehicle communication apparatus 

20 installed in the second vehicle 200 includes an alloWable 
image quality table memory 82 instead of the alloWable delay 
table memory 22. In the alloWable image quality table 
memory 82, there is stored table information indicating 
alloWable image quality determined for each of the applica 
tion programs Which use the moving image information. 

FIG. 9 is a table indicating an example of the content of the 
table information stored in the alloWable image quality table 
memory 82. As shoWn in FIG. 9, speci?c examples of appli 
cation programs running on the in-vehicle apparatus 2 
installed in the second vehicle 200 include a vehicle recog 
nition program for collision avoidance or for merge assis 
tance, a surrounding monitor program, a parking assistance 
program, a drive recorder program, a congestion monitor 
program, and a video telephone program. 
The required resolution of moving image information var 

ies depending on the application program. For example, When 
the moving image information is used in image recognition, a 
high resolution is required. In contrast, When the moving 
image information is simply displayed, a high resolution is 
not required. In a case in Which an image taken by a camera is 
directly displayed, a rather high resolution is desirable. On 
the other hand, for an image With a loW original resolution 
such as an image used in video telephone communication 
using a portable telephone, a high resolution is not required 
When the image is displayed. In the example shoWn in FIG. 9, 
resolutions p1 to p7 required for respective application pro 
grams are described in the form of a table in Which application 
programs are listed in decreasing order of required resolution. 

Returning to FIG. 8, the applicability determination unit 23 
determines the applicability of moving image information 
received by the Wireless reception unit 21, based on the image 
quality information received by the Wireless reception unit 21 
and the table information stored in the alloWable image qual 
ity table memory 82. More speci?cally, When the resolution 
indicated by the image quality information received by the 
Wireless reception unit 21 is compared With required resolu 
tions described in the table information stored in the alloW 
able image quality table memory 82, if the resolution indi 
cated by the image quality information is higher than 
resolutions required for particular application programs, then 
it is determined that the moving image information is appli 
cable to those particular application programs. On the other 
hand, When the resolution indicated by the image quality 
information received by the Wireless reception unit 21 is 
compared With required resolutions described in the table 
information stored in the alloWable image quality table 
memory 82, if the resolution indicated by the image quality 
information is loWer than resolutions required for particular 
application programs, then it is determined that the moving 
image information is not applicable to those particular appli 
cation programs. 
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In the example described above, the ?rst embodiment is 
modi?ed such that image quality information is used instead 
of delay time information. Note that the second embodiment 
and the third embodiment may also be modi?ed such that 
image quality information is used instead of delay time infor 
mation. In a case in Which the third embodiment is modi?ed 
such that image quality information is used, When the request 
reception unit 52 of the ?rst vehicle-to-vehicle communica 
tion apparatus 50 receives a request for transmission of mov 
ing image information in a modi?ed format from the second 
vehicle-to-vehicle communication apparatus 60, then the 
moving image acquisition unit 51 modi?es at least one of the 
resolution, the encoding method, the compression rate, and 
the frame rate of the moving image information. 
When the resolution of the moving image information is 

modi?ed, the modi?cation is performed such that the resolu 
tion is increased. When the encoding method is modi?ed, the 
modi?cation is performed such that the resultant encoded 
data has less degradation due to the encoding. When the 
compression ratio is modi?ed, the modi?cation is performed 
such that the compression rate is decreased so as to decrease 
degradation in image quality of the moving image informa 
tion. When the frame rate is modi?ed, the modi?cation is 
performed such that the frame rate is increased so as to 
decrease degradation in image quality of the moving image 
information. The moving image acquisition unit 51 performs 
the format modi?cation process as described above and 
acquires the resultant moving image information. 

In the ?rst to third embodiments described above, image 
quality information may be used in addition to delay time 
information such that the applicability of moving image 
information to application programs is determined based on 
both the delay time information and the image quality infor 
mation. In this case, for example, the applicability determi 
nation unit 23 refers to both the alloWable delay table memory 
22 and the alloWable image quality table memory 82 and, if 
both the delay time information and the image quality infor 
mation satisfy the predetermined conditions, the applicability 
determination unit 23 determines that the moving image 
information is applicable to application programs. 

While there has been illustrated and described What is at 
present contemplated to be preferred embodiments of the 
present invention, it Will be understood by those skilled in the 
art that various changes and modi?cations may be made, and 
equivalents may be substituted for elements thereof Without 
departing from the true scope of the invention. In addition, 
many modi?cations may be made to adapt a particular situa 
tion to the teachings of the invention Without departing from 
the central scope thereof. Therefore, it is intended that this 
invention not be limited to the particular embodiments dis 
closed, but that the invention Will include all embodiments 
falling Within the scope of the appended claims. 
What is claimed is: 
1.A vehicle-to-vehicle communication apparatus compris 

ing: 
a Wireless communication unit con?gured to Wirelessly 

transmit and receive moving image information; 
a time delay acquisition unit con?gured to acquire pre 

dicted delay time information representing an estimated 
length of time required to transmit the moving image 
information from one vehicle to another vehicle via a 
vehicle-to-vehicle transmission performed by the Wire 
less communication unit; 

an alloWable delay table memory in Which there is stored 
table information indicating an alloWable delay time 
determined for at least one application program Which 
uses the moving image information, the alloWable delay 
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time representing an alloWable length of time required to 
transmit the moving image information from one 
vehicle to another vehicle; and 

an applicability determination unit con?gured to deter 
mine the applicability of the moving image information 
to the at least one application program based on Whether 
the predicted delay time information representing an 
estimated length of time required to transmit the moving 
image information from one vehicle to another vehicle 
acquired by the time delay acquisition unit is less than or 
equal to the alloWable delay time stored in the alloWable 
delay table memory. 

2. The vehicle-to-vehicle communication apparatus 
according to claim 1, further comprising: 

an image quality acquisition unit con?gured to acquire 
image quality information associated With the moving 
image information When the moving image information 
is transmitted betWeen vehicles by the Wireless commu 
nication unit; and 

an alloWable image quality table memory in Which there is 
stored table information indicating alloWable image 
quality determined for the at least one application pro 
gram Which uses the moving image information, 

Wherein the applicability determination unit determines 
the at least one applicability of the moving image infor 
mation to the application program, based on the pre 
dicted delay time information acquired by the time delay 
acquisition unit, the alloWable delay time stored in the 
alloWable delay table memory, the image quality infor 
mation acquired by the image quality acquisition unit, 
and the table information stored in the alloWable image 
quality table memory. 

3. A vehicle-to-vehicle communication system for Wire 
lessly transmitting and receiving moving image information 
betWeen a ?rst vehicle-to-vehicle communication apparatus 
installed in a ?rst vehicle and a second vehicle-to-vehicle 
communication apparatus installed in a second vehicle, 

the ?rst vehicle-to-vehicle communication apparatus 
including: 
a time delay acquisition unit con?gured to acquire pre 

dicted delay time information representing an esti 
mated length of time required to transmit the moving 
image information from the ?rst vehicle to the second 
vehicle; and 

a Wireless transmission unit con?gured to Wirelessly 
transmit the predicted delay time information 
acquired by the time delay acquisition unit and the 
moving image information to the second vehicle-to 
vehicle communication apparatus, 

the second vehicle-to-vehicle communication apparatus 
including: 
a Wireless reception unit con?gured to receive the mov 

ing image information and the predicted delay time 
information transmitted from the Wireless transmis 
sion unit; 

an alloWable delay table memory in Which there is stored 
table information indicating an alloWable delay time 
determined for at least one application program Which 
uses the moving image information, the alloWable 
delay time representing an alloWable length of time 
required to transmit the moving image information 
from one vehicle to another vehicle; and 

an applicability determination unit con?gured to deter 
mine the applicability of the moving image informa 
tion received by the Wireless reception unit to the at 
least one application program, based on Whether the 
predicted delay time information representing an esti 
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mated length of time required to transmit the moving 
image information from the ?rst vehicle to the second 
vehicle received by the Wireless reception unit is less 
than or equal to the alloWable delay time stored in the 
alloWable delay table memory. 

4. The vehicle-to-vehicle communication system accord 
ing to claim 3, Wherein the Wireless transmission unit Wire 
lessly transmits the moving image information together With 
the predicted delay time information acquired by the time 
delay acquisition unit to the second vehicle-to-vehicle com 
munication apparatus. 

5. The vehicle-to-vehicle communication system accord 
ing to claim 3, Wherein: 

the ?rst vehicle-to-vehicle communication apparatus fur 
ther includes a request reception unit con?gured to 
receive a request for transmission of the moving image 
information, the request being issued by the second 
vehicle-to-vehicle communication apparatus; 

the Wireless transmission unit is con?gured to Wirelessly 
transmit the moving image information to the second 
vehicle-to-vehicle communication apparatus When the 
request reception unit receives the request for transmis 
sion of the moving image information from the second 
vehicle-to-vehicle communication unit as a response to 
the Wireless transmission of the predicted delay time 
information acquired by the time delay acquisition unit 
to the second vehicle-to-vehicle communication appa 
ratus; and 

the second vehicle-to-vehicle communication apparatus 
further includes a request transmission unit con?gured 
to Wirelessly transmit the request for transmission of the 
moving image information to the ?rst vehicle-to-vehicle 
communication apparatus, When the applicability deter 
mination unit determines that the moving image infor 
mation is applicable to an application program. 

6. The vehicle-to-vehicle communication system accord 
ing to claim 5, Wherein: 

the request reception unit is con?gured to receive a request 
for transmission of the moving image information in a 
modi?ed format, the request being generated When the 
applicability determination unit determines that pre 
dicted delay time information is greater than the alloW 
able delay time and is transmitted from the second 
vehicle-to-vehicle communication apparatus; 

the moving image acquisition unit is con?gured to modify 
at least one of an encoding method, a compression ratio, 
and a frame rate of the moving image information in 
accordance With the request for transmission of the mov 
ing image information in the modi?ed format so as to 
reduce a delay time that occurs When the moving image 
information is transmitted from the ?rst vehicle to the 
second vehicle, the request being received by the request 
reception unit; 

the Wireless transmission unit is con?gured such that after 
the Wireless transmission of the predicted delay time 
information acquired by the delay time acquisition unit 
to the second vehicle-to-vehicle communication appa 
ratus, if the request reception unit receives the request 
for transmission of moving image information in the 
modi?ed format, the Wireless transmission unit Wire 
lessly transmits, to the second vehicle-to-vehicle com 
munication apparatus, the moving image information in 
the format modi?ed in terms of at least one of the encod 
ing method, the compression rate, and the frame rate; 
and 

the request transmission unit is con?gured such that When 
the applicability determination unit determines that the 
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moving image information is not applicable to an appli 
cation program, the request transmission unit Wirelessly 
transmits the request for transmission of the moving 
image information in the modi?ed format to the ?rst 
vehicle-to-vehicle communication apparatus. 

7. A method of determining the applicability of moving 
image information to an application program, comprising: 

a ?rst step in Which a time delay acquisition unit included 
in a ?rst vehicle-to-vehicle communication apparatus 
installed in a ?rst vehicle acquires predicted delay time 
information indicating an estimated length of delay time 
required to transmit the moving image information from 
the ?rst vehicle to a second vehicle; 
second step in Which a Wireless transmission unit 
included in the ?rst vehicle-to-vehicle communication 
apparatus transmits the moving image information 
together With the predicted delay time information 
acquired in the ?rst step to a second vehicle-to-vehicle 
communication apparatus installed in the second 
vehicle; 

a third step in Which a Wireless reception unit included in 
the second vehicle-to-vehicle communication apparatus 
receives the moving image information and the pre 
dicted delay time information transmitted in the second 
step; and 

a fourth step in Which an applicability determination unit 
included in the second vehicle-to-vehicle communica 
tion apparatus determines the applicability of the mov 
ing image information received in the third step to the 
application program based on Whether the predicted 
delay time information representing an estimated length 
of time required to transmit the moving image informa 
tion from the ?rst vehicle to the second vehicle received 
in the third step is less than or equal to an alloWable delay 
time determined for an application program Which uses 
the moving image information, the alloWable delay time 
representing an alloWable length of time required to 
transmit the moving image information from the ?rst 
vehicle to the second vehicle. 

8. A method of determining the applicability of moving 
image information to an application program, comprising: 

a ?rst step in Which a time delay acquisition unit included 
in a ?rst vehicle-to-vehicle communication apparatus 
installed in a ?rst vehicle acquires predicted delay time 
information indicating an estimated length of time 
required to transmit the moving image information from 
the ?rst vehicle to a second vehicle; 
second step in Which a Wireless transmission unit 
included in the ?rst vehicle-to-vehicle communication 
apparatus transmits the predicted delay time information 
acquired in the ?rst step to a second vehicle-to-vehicle 
communication apparatus installed in the second 
vehicle; 

a third step in Which a Wireless reception unit included in 
the second vehicle-to-vehicle communication apparatus 
receives the predicted delay time information transmit 
ted in the second step; 

a fourth step in Which an applicability determination unit 
included in the second vehicle-to-vehicle communica 
tion apparatus determines the applicability of moving 
image information, Which Will be transmitted from the 
?rst vehicle-to-vehicle communication apparatus, to the 
application program based on Whether the predicted 
delay time information received in the third step is less 
than or equal to an alloWable delay time determined for 
an application program Which uses the moving image 
information; 




