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(54) COMMUNICATION APPARATUS, INTER-VEHICLE COMMUNICATION CONTROL METHOD 
AND INTER-VEHICLE COMMUNICATION SYSTEM

(57) An object of the present invention is to provide
communication equipment, an inter-vehicle communica-
tion control method, and an inter-vehicle communication
system by which information can be efficiently transmit-
ted to a designated range even at a blind intersection or
on a curved road. Communication equipment that re-
ceived transfer data including data to be transferred, po-
sition information of a destination of the data to be trans-
ferred, position information of relay points used to deter-
mine a route to the destination, and position information
of the last transferring vehicle determines a standby time
that becomes shorter as a distance between the position
of the last transferring vehicle and the position of the host
vehicle becomes longer in the case where the host ve-
hicle is not located in a predetermined range on the basis
of the relay points. In addition, the communication equip-
ment determines the standby time that becomes longer
as a distance between the position of the host vehicle
and the position of the relay point becomes longer in the
case where the host vehicle is located in the predeter-
mined range, and performs a process of transmitting the
transfer data after the standby time passes.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a technique for
a service in which information related to road traffic is
provided, and particularly to a technique useful for being
applied to communication equipment (or a communica-
tion device), an inter-vehicle communication control
method, and an inter-vehicle communication system by
which information for indicating vehicle running condi-
tions is transmitted and received.

BACKGROUND

[0002] In recent years, an intelligent transport system
(ITS) has been widely spread for the purpose of safe-driv-
ing support for vehicles in road traffic and efficiency of
road traffic. As one of services for supporting safe driving
of vehicles in the ITS, there has been studied a service
in which a vehicle having wireless communication equip-
ment mounted receives traffic information such as posi-
tion information of peripheral vehicles and traffic condi-
tions from a roadside communication station installed on
the side of a road or another vehicle having the wireless
communication equipment mounted, and a warning is
given to drivers to avoid a collision accident between ve-
hicles. For example, the service is described as follows.
The wireless communication equipment mounted in a
vehicle periodically measures vehicle running informa-
tion such as the position, moving direction and velocity
of the host vehicle, and periodically transmits a vehicle
running information packet. Then, another vehicle that
received the vehicle running information packet calcu-
lates the possibility of collision using the received vehicle
running information. In the case where it is determined
on the basis of the calculation result that the possibility
of collision is high, drivers are alerted by displaying a
warning to urge them to stop the vehicles. However, such
a service can be provided without a problem in a state
where the wireless communication equipment of the
source vehicle can directly communicate with that of the
destination vehicle. However, in a state where vehicles
are apart from each other, direct communications cannot
be established and information cannot be transmitted in
some cases. In such a case, a multihop communication
system is employed so that the vehicle running informa-
tion is transmitted to a destination while being relayed
and transferred by vehicles and roadside base stations
located between the source vehicle and the destination
vehicle. As an example, Patent Documents 1 and 2 de-
scribed later disclose a communication method using the
multihop communication method.
[0003] The method disclosed in the Patent Document
1 is a method in which when information is transmitted
to peripheral vehicles by broadcasting, peripheral vehi-
cles located apart from the host vehicle are determined
as relay vehicles on branched roads, and the transmis-

sion information is transferred by the relay vehicles to
reduce the traffic volume and to transmit information to
wide areas.
[0004] The method disclosed in the Patient Document
2 is a method in which the density of peripheral vehicles
is calculated on the basis of the relative position obtained
using position data including the positions, running ve-
locities, and running directions of a transmission vehicle
and a reception vehicle, and a time required for periodi-
cally transmitting vehicle running information is set in ac-
cordance with the density of vehicles to reduce the
number of packets of the vehicle running information.

Patent Document 1:

Japanese Unexamined Patent Publication No.
2005-12522

Patent Document 2:

Japanese Unexamined Patent Publication No.
2007-143121

DISCLOSURE OF THE INVENTION

PROBLEMS THAT THE INVENTION IS TO SOLVE

[0005] In the case where communications are estab-
lished with a vehicle located at a position where no radio
waves directly reach, it is important to transmit informa-
tion to a designated vehicle located even at a blind inter-
section or on a curved road. However, in the method
described in the Patent Document 1, a vehicle located in
a range where radio waves directly reach is designated
as a relay vehicle, and thus the relay vehicle cannot be
designated at a blind intersection or on a curved road in
some cases. Further, even in the case where the relay
vehicle can be designated, information cannot be trans-
mitted from the relay vehicle in some cases if the relay
vehicle is located near a blind intersection or a curve.
Further, even in the method described in the Patent Doc-
ument 2 efficient transmission of information at a blind
intersection or on a curved road is not considered.
[0006] An object of the present invention is to provide
communication equipment (or a communication device),
an inter-vehicle communication control method, and an
inter-vehicle communication system by which informa-
tion can be efficiently transmitted to a designated range
even at a blind intersection or on a curved road.
[0007] The above and other objects and novel features
of the present invention will become apparent from the
description and the accompanying drawings of the
present specification.

MEANS FOR SOLVING THE PROBLEMS

[0008] The following is a summarized description of a
representative aspect of the present invention disclosed

1 2 
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in this application.
[0009] Specifically, communication equipment re-
ceives transfer data including data to be transferred, po-
sition information of a destination of the data to be trans-
ferred, position information of relay points used to deter-
mine a route to the destination, and position information
of the last transferring vehicle. The communication equip-
ment that received the transfer data calculates a prede-
termined standby time on the basis of the position of the
host vehicle and the received transfer data, and performs
a process of transmitting the transfer data after the stand-
by time passes. The communication equipment calcu-
lates a time as the standby time that becomes shorter as
a distance between the position of the last transferring
vehicle and the position of the host vehicle becomes long-
er in the case where the host vehicle is not located in a
predetermined range on the basis of the relay points. The
communication equipment calculates a time as the
standby time that becomes longer as a distance between
the position of the host vehicle and the position of the
relay point becomes longer in the case where the host
vehicle is located in the predetermined range.

EFFECTS OF THE INVENTION

[0010] The following is a summarized effect obtained
from the representative aspect of the present invention
disclosed in this application. Specifically, information can
be efficiently transmitted to a designated range even at
a blind intersection or on a curved road by communication
equipment, an inter-vehicle communication control meth-
od, and an inter-vehicle communication system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a block diagram for showing an example of
an inter-vehicle communication system according to
a first embodiment;
Fig. 2 is an explanation view for showing an outline
of a communication method by an inter-vehicle com-
munication system 10;
Fig. 3 is an explanation view for showing an example
of a method of determining a transfer standby time
in the case where a relay vehicle is located outside
a relay range;
Fig. 4 is an explanation view for showing an example
of the method of determining the transfer standby
time in the case where the relay vehicle is located in
the relay range;
Fig. 5 is a block diagram for showing an example of
functional configurations of communication equip-
ment 100 and other equipment coupled to the com-
munication equipment 100;
Fig. 6 is an explanation view for showing an example
of a format of map information stored in a map infor-
mation holding unlit 1400;

Fig. 7 is an explanation view for showing an example
of a packet format of vehicle information;
Fig. 8 is an explanation view for showing an example
of a service type ID;
Fig. 9 is a flowchart for showing transfer processes
of the vehicle information by an information process-
ing unit 1201; and
Fig. 10 is a flowchart for showing generation and
transmission processes of the vehicle information by
the information processing unit 1201.

EXPLANATION OF REFERENCE NUMERALS

[0012]

10, 10_1 - 10_6 inter-vehicle communication system
100 communication equipment
101 storage equipment
102 CPU
103 memory unit
104 input/output interface
105 bus
106 ireless transmission/reception unit
107 antenna unit
108 display equipment
109 in-vehicle sensor equipment
110 navigation system
1100 communication processing unit
1101 wireless transmission/reception pro-

cessing unit
1102 vehicle information transmission

processing unit
1103 vehicle running information recep-

tion processing unit
1200 vehicle information processing unit
1201 information processing unit
1202 warning unit
1203 running information measuring/pro-

cessing unit
1300 vehicle sensor information process-

ing unit
1301 host-vehicle position detecting unit
1302 host-vehicle running velocity detect-

ing unit
1303 host-vehicle travelling direction de-

tecting unit
1400 map information holding unit
50 source vehicle information
51 destination range information
52 transferring vehicle running informa-

tion
53 relay point information

BEST MODE FOR CARRYING OUT THE INVENTION

1. Summary of the embodiments

[0013] In the first place, general outlines of represent-

3 4 
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ative embodiments of the present invention disclosed in
this application will be described. The referential signs in
the drawings to be referred to while being in parentheses
in the description of the general outlines of the represent-
ative embodiments merely illustrate constitutional ele-
ments within the concepts of those which are given the
referential signs.

[1] (Transfer standby time is determined on the basis of 
distance between relay point and host vehicle in relay 
range)

[0014] Communication equipment (or a communica-
tion device) (100) according to a representative embod-
iment of the present invention includes a transmission/re-
ception unit (1100) that receives transfer data for indicat-
ing vehicle running conditions and performs a process
of transmitting the transfer data after a predetermined
standby time passes, and a data processing unit (1200)
that performs a process of calculating the predetermined
standby time on the basis of the position of the host ve-
hicle and the received transfer data. The transfer data
for indicating the vehicle running conditions include data
(50) to be transferred, position information (51) of a des-
tination of the data to be transferred, position information
(53) of relay points used to determine a route to the des-
tination, and position information (52) of the last trans-
ferring vehicle. In the case where the host vehicle is not
located in a predetermined range (CA) on the basis of
the relay points, the data processing unit sets a first time
as the predetermined standby time that becomes shorter
as a distance between the position of the last transferring
vehicle and the position of the host vehicle becomes long-
er, and in the case where the host vehicle is located in
the predetermined range, the data processing unit sets
a second time as the predetermined standby time that
becomes longer as a distance between the position of
the host vehicle and the position of the relay point be-
comes longer. According to the aspect, in the case where
the vehicles located in a predetermined range (hereinaf-
ter, referred to as "relay range") on the basis of the relay
points receive the transfer data, the vehicle located closer
to the relay point can transfer the data first. For example,
in the case where the center of a blind section is set as
the relay point and a predetermined range centering on
the intersection is set as the relay range, even if the relay
range is a blind range and data cannot be transferred,
there is a high possibility that data can be transferred and
data can be efficiently transferred because the center of
the intersection is an area with a relatively good view.

[2] (Data transfer is not performed in the case where dis-
tance between last transferring vehicle and destination 
is longer than that between host vehicle and destination)

[0015] In the communication equipment according to
section 1, the data processing unit calculates a first dis-
tance between the position of the last transferring vehicle

and the position of the destination through the relay points
and a second distance between the position of the host
vehicle and the position of the destination through the
relay points, and if the second distance is longer than the
first distance, the data processing unit stops the process
of transmission. According to the aspect, there is a high
possibility that data can be transferred along a route to
the destination through the relay points.

[3] (Standby time in relay range is shorter than standby 
time outside relay range)

[0016] In the communication equipment according to
section 2, the second time is set shorter than the first
time. According to the aspect, since the vehicle in the
relay range initially transfers data prior to that outside the
relay range, there is a high possibility that the data can
be transferred along a route.

[4] (If the same vehicle information is received again dur-
ing waiting for transfer, vehicle information is not trans-
ferred)

[0017] In the communication equipment according to
any one of sections 1 to 3, in the case where another
piece of transfer data including the same data as the data
to be transferred included in the transfer data is received
during waiting for the process of transmission of the trans-
fer data, the transmission/reception unit stops the proc-
ess of transmission. According to the aspect, since the
same data to be transferred are prevented from being
retransmitted, it is possible to suppress an increase in
the amount of communications.

[5] (Information for indicating position of host vehicle)

[0018] In the communication equipment according to
any one of sections 1 to 4, the data processing unit further
generates host-vehicle information including position in-
formation of the host vehicle, and sets, as new transfer
data, data to which the host-vehicle information is added
in place of the position information of the last transferring
vehicle in the received transfer data.

[6] (Data information to be transferred)

[0019] In the communication equipment according to
any one of sections 1 to 5, the data to be transferred
include position information of an emergency vehicle, po-
sition information of a general vehicle, or position infor-
mation of a broken vehicle.

[7] (Information of travelling direction)

[0020] In the communication equipment according to
any one sections 1 to 6, the position information of the
last transferring vehicle further includes information for
indicating the travelling direction of the last transferring

5 6 
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vehicle, and the data processing unit determines whether
or not to execute the process of transmission on the basis
of the travelling direction of the last transferring vehicle
and the travelling direction of the host vehicle. According
to the aspect, even in the case where, for example, the
vehicle running in the direction opposed to the travelling
direction of the last transferring vehicle receives the
transfer data, it is possible to prevent the vehicle that
received the transfer data from transferring.

[8] (Communication control method)

[0021] In an inter-vehicle communication control meth-
od according to another representative embodiment of
the present invention, data for indicating vehicle running
conditions including data to be transferred, position in-
formation of a destination of the data to be transferred,
position information of relay points used to determine a
route to the destination, and position information of the
last transferring vehicle are transmitted and received us-
ing communication control equipment (or a communica-
tion device) (100). The inter-vehicle communication con-
trol method includes: a first step (S401) of receiving the
data for indicating the vehicle running conditions trans-
ferred by another vehicle; and a second step (S404) of
calculating a first distance between the position of the
last transferring vehicle that transferred the received data
and the position of the destination through the relay points
and a second distance between the position of the host
vehicle and the position of the destination through the
relay points after the first step. Further, the inter-vehicle
communication control method includes: a third step
(S406 and S410) of calculating a standby time to the
transfer of the received data for indicating the vehicle
running conditions on the basis of the position of the host
vehicle and the data received in the first step, if the first
distance calculated in the second step is shorter than the
second distance; and a fourth step (S411) of transferring
the data for indicating the vehicle running conditions to
another vehicle after the standby time calculated in the
third step passes. In the case where the host vehicle is
not located in a predetermined range on the basis of the
relay points, a first time is set as the predetermined stand-
by time in the third step that becomes shorter as a dis-
tance between the position of the last transferring vehicle
and the position of the host vehicle becomes longer
(S411), and in the case where the host vehicle is located
in the predetermined range, a second time is set as the
predetermined standby time in the third step that be-
comes longer as a distance between the position of the
host vehicle and the position of the relay point becomes
longer (S406). According to the aspect, the effects and
advantages same as those in sections 1 and 2 can be
obtained.

[9] (If the same vehicle information is received again dur-
ing waiting for transfer, vehicle information is not trans-
ferred)

[0022] In the inter-vehicle communication control
method according to section 8, in the case where data
including the same data as the data to be transferred are
received from another vehicle before the standby time
used to perform the fourth step passes, the fourth step
is stopped (S408). According to the aspect, the effects
and advantages same as those in section 4 can be ob-
tained.

[10] (Communication system)

[0023] Ain inter-vehicle communication system (10)
according to still another representative embodiment of
the present invention includes: an antenna unit (107) that
transmits and receives data for indicating vehicle running
conditions; a sensor unit (109) that measures the position
of the host vehicle; and a communication control unit
(100) that performs a process of transmitting the data for
indicating the vehicle running conditions to another ve-
hicle after a time that is inversely proportional to a dis-
tance between the last transferring vehicle that transmit-
ted the data and the host vehicle when the data for indi-
cating the vehicle running conditions are received from
another vehicle. In the case where the host vehicle is
located in a blind range, the communication control unit
performs a process of transmitting the data for indicating
the vehicle running conditions to another vehicle after a
time that is proportional to a distance between the posi-
tion of the host vehicle and a center position of the blind
range passes. According to the aspect, the vehicle locat-
ed closer to the relay point can transfer the data first.
Accordingly, data can be efficiently transferred even at
a blind intersection, as similar to section 1.

2. Further detailed description of the embodiments

[0024] The embodiment will be described in more de-
tail.

First embodiment

<Outline of inter-vehicle communication system>

[0025] An inter-vehicle communication system accord-
ing to the concrete embodiment of the present invention
is shown in Fig.
[0026] An inter-vehicle communication system 10
shown in Fig. 1 includes an antenna unit 107, communi-
cation equipment (or a communication device) 100, dis-
play equipment 108, in-vehicle sensor equipment 109,
and a navigation system 110. In the inter-vehicle com-
munication system 10, the communication equipment
100 receives, via the antenna unit 107, vehicle informa-
tion (hereinafter, also referred to as "vehicle running in-

7 8 
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formation") such as the position, moving direction, and
velocity of a vehicle and information (hereinafter, also
referred to as "event information") showing that an emer-
gency vehicle is coming close or the presence of an ac-
cident vehicle from another inter-vehicle communication
system 10_A or the like, and displays information on the
display equipment 108 on the basis of the received in-
formation. Alternatively, the communication equipment
100 controls the vehicle on the basis of the received in-
formation, and performs processes for providing the driv-
er with information and for avoiding a collision accident.
Further, the communication equipment 100 specifies the
position or the like of the host vehicle on the map on the
basis of information such as the position and moving di-
rection of the host vehicle measured by the in-vehicle
sensor equipment 109 and map information stored in the
navigation system 110. Moreover, the communication
equipment 100 generates the vehicle running information
of the host vehicle and the event information to be trans-
mitted to a designated destination.
[0027] As shown in Fig. 1, the communication equip-
ment 100 includes storage equipment 101, a CPU 102,
a memory unit 103, an input/output interface 104, a bus
105, and a wireless transmission/reception unit 106. The
storage equipment 101, the CPU 102, the memory unit
103, and the input/output interface 104 are commonly
coupled to the bus 105.
[0028] The storage equipment 101 is a storage medi-
um such as an HDD (Hard Disk Drive), and stores various
conditions used for determining a possibility of collision
between vehicles, and programs and parameters used
for determining a possibility of collision between vehicles
in accordance with the conditions. The concrete content
stored in the storage equipment 101 will be described
later.
[0029] The CPU 102 is a computing device such as a
processor, and performs overall control to analyze re-
ceived packet information and to generate and commu-
nicate packet information. The CPU 102 reads the vari-
ous programs stored in the storage equipment 101, and
loads the same to the memory unit 103 (to be described
later) to realize various functions in accordance with var-
ious commands described in the loaded programs. As
function realization units realized by the CPU1 102 and
the read programs, for example, a communication
processing unit 1100 for realizing processes of transmis-
sion and reception of the vehicle information and a vehi-
cle information professing unit 1200 for executing proc-
esses of calculating a transfer standby time on the basis
of the obtained vehicle information are shown in Fig. 1,
for the purpose of explanation. The details of these units
will be described later.
[0030] The memory unit 103 is a storage device such
as a RAM (Random Access Memory), and temporarily
stores the programs loaded by the CPU 102 and calcu-
lation results in program processing.
[0031] The input/output interface 104 is an interface,
such as an interface card, for coupling the communica-

tion equipment 100 to the display equipment 108, the
in-vehicle sensor equipment 109, and the navigation sys-
tem 110.
[0032] The wireless transmission/reception unit 106 is
coupled to the antenna unit 107, and transmits and re-
ceives the vehicle information to/from another vehicle via
the antenna unit 107. For example, the wireless trans-
mission/reception unit 106 periodically receives the ve-
hicle running information of peripheral vehicles or other
vehicles from roadside communication equipment, or
transmits the vehicle running information of the host ve-
hicle measured by the in-vehicle sensor equipment 109
to other vehicles and the roadside communication equip-
ment. Accordingly, each vehicle recognizes the positions
of peripheral vehicles.
[0033] The antenna unit 107 is used for both of trans-
mission and reception. In the case where the antenna
unit 107 outputs a transmission signal, the antenna unit
107 is switched to a transmission mode by the wireless
transmission/reception unit 106 (to be described later) .
In the case where the antenna unit 107 receives a recep-
tion signal, the antenna unit 107 is switched to a reception
mode by the wireless transmission/reception unit 106.
[0034] The display equipment 108 is configured using,
for example, a liquid crystal display, and displays warning
information or the like under the control of the communi-
cation equipment 100.
[0035] The in-vehicle sensor equipment 109 measures
the vehicle running information of the host vehicle. The
details thereof will be described later.
[0036] The navigation system 110 includes a map in-
formation holding unit 1400 (to be described later) where
map information is stored.

<Communication method by inter-vehicle communica-
tion system>

[0037] A communication method between vehicles
each having the inter-vehicle communication system 10
mounted will be described.
[0038] Fig. 2 is a diagram for showing an outline of a
communication method by the inter-vehicle communica-
tion system 10 according to the first embodiment.
[0039] As shown in Fig. 2, a vehicle V0, a vehicle V1,
a vehicle V2, a vehicle V3 and a vehicle V6, and a vehicle
V4 and a vehicle V5 are running on roads which intersect
with each other at a blind intersection C where buildings
B1 and B2 that block radio waves are located. Inter-ve-
hicle communication systems 10_0 to 10_6 each having
the same function as the inter-vehicle communication
system 10 are mounted in the vehicles V0 to V6, respec-
tively. A transmittable range of information is set for each
of the inter-vehicle communication systems 10_0 to
10_6. For example, in the case of the inter-vehicle com-
munication system 10_0, information can be transmitted
to the vehicles within a range represented by a referential
sign TA0. Fig. 2 shows an example in which the inter-
vehicle communication system 10_0 mounted in the ve-

9 10 
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hicle V0 transmits the vehicle information to a transmis-
sion target range DA along a transmission route DR.
[0040] In Fig. 2, the vehicle V0 transmits the vehicle
information including the vehicle running information of
the host vehicle and the event information to the trans-
mission target range DA. However, the transmission tar-
get range DA is located outside the transmittable range
TA0 of the vehicle V0, and thus performs communica-
tions using multihop communications. Specifically, the
vehicle V0 transmits the vehicle information to another
vehicle located in the transmittable range TA0, and the
vehicle serving as a relay vehicle that received the vehicle
information transfers the vehicle information, so that the
vehicle information can be transmitted to the transmis-
sion target range DA. At this time, the vehicle V0 trans-
mits packet information obtained by converting, to a
packet format, information (hereinafter, referred to as
"destination range information") for indicating the position
or the like of the transmission target range DA and infor-
mation (hereinafter, referred to as "relay point informa-
tion") for indicating the position or the like of a relay point
used to designate the transmission route in addition to
the vehicle information. The relay vehicle that received
the packet information determines whether or not to
transfer the packet information on the basis of the re-
ceived packet information. In the case where the packet
information is transferred, the relay vehicle starts to trans-
fer the packet information after a predetermined time
passes.
[0041] The determination on whether or not the vehicle
that received the packet information transfers the packet
information is made in accordance with the following
method.
[0042] The relay vehicle that received the packet infor-
mation compares a distance (hereinafter, referred to as
"distance from the host vehicle") between the position of
the host vehicle and the transmission target range DA
through a relay point P with a distance (hereinafter, re-
ferred to as "distance from the last transferring vehicle)
between the position of the last transferring vehicle that
transmitted the packet information and the transmittable
range DA through the relay point P. In the case where
the distance from the host vehicle is shorter, the packet
information is transferred. In the case where the distance
from the host vehicle is longer, the packet information is
not transferred. For example, in the case of Fig. 2, if the
vehicles V1, V2, V3, and V6 received the packet infor-
mation transmitted by the vehicle V0, the vehicle V6 does
not transfer the packet information because the distance
between the position of the vehicle V6 and the transmit-
table range DA through the relay point P is longer than
that between the position of the vehicle V0 that transmit-
ted the packet information and the transmittable range
DA through the relay point P. Accordingly, it is possible
to prevent all the vehicles that received the packet infor-
mation from transferring, and to reduce the entire amount
of communications. Further, the vehicle such as the ve-
hicle V6 that is located farther from the transmission tar-

get range DA than the vehicle that transmitted the packet
information is located outside the designated route DR
in many cases. Such a vehicle does not transfer the pack-
et information, so that there is a high possibility that a
transfer along the route is realized and information can
be efficiently transmitted.
[0043] Next, a transfer rule followed when the vehicle
that determined to transfer the packet information trans-
fers the same is as follows.
[0044] The vehicle that received the packet information
starts to transfer after a predetermined time passes as
described above. The standby time (hereinafter, referred
to as "transfer standby time") from the time the packet
information is received to the time the packet information
is transferred is determined on the basis of the position
of the vehicle that received the packet information. There
are two methods of determining the transfer standby time
which is selected on the basis of whether or not the relay
vehicle is located within a relay range based on the relay
point. Here, the relay point is set as a center point P of
the intersection C, and the relay range is represented by
a referential sign CA in Fig. 2. Hereinafter, the method
of determining the transfer standby time will be described
in detail.
[0045] Fig. 3 is an explanation view for showing an
example of the method of determining the transfer stand-
by time in the case where the relay vehicle is located
outside the relay range CA.
[0046] In the case where the relay vehicle is located
outside the relay range CA, the transfer standby time is
determined in accordance with the distance of each relay
vehicle from the vehicle that transmitted the packet in-
formation (hereinafter, referred to as "transfer standby
time determination process 1").
[0047] The diagram shown by a referential sign (A) of
Fig. 3 shows a case in which the vehicle VR0, as a source
vehicle of the packet information, transmits the packet
information to the vehicles VR1 to VR3 located in the
transmittable range TA, and the vehicles VR1 to VR3 that
received the packet information transfer the same. The
vehicles VR1 to VR3 are located apart from the vehicle
VR0 that transmitted the packet information by distances
LR1, LR2, and LR3, respectively. It should be noted that
a distance LRMAX represents the maximum transmitta-
ble distance of the vehicle VR0.
[0048] The diagram shown by a referential sign (B) of
Fig. 3 shows an example of a relation between the trans-
fer standby time and the distance from the vehicle that
transferred the packet information. As shown by the ref-
erential sign (B), the transfer standby times TR1 to TR3
of the respective relay vehicles VR1 to VR3 are deter-
mined on the basis of the distances of the relay vehicles
from the vehicle VR0 that transmitted the packet infor-
mation. The longer the distance becomes, the shorter
the standby time becomes. Accordingly, the vehicle VR3
initially starts to transfer the packet information among
those that received the packet information from the
source vehicle VR0 in the case shown by the referential
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sign (A). With this configuration, the vehicle information
can be transmitted to the destination range with the less
number of transfers because the vehicle that located far-
thest from the source vehicle starts to transfer the packet
information. Specifically, the vehicle information can be
transmitted to the destination range in a short time.
[0049] On the other hand, the method of determining
the transfer standby time in the case where the relay
vehicle is located in the relay range CA is as follows.
[0050] Fig. 4 is an explanation view for showing an
example of the method of determining the transfer stand-
by time in the case where the relay vehicle is located in
the relay range CA.
[0051] In the case where the relay vehicle is located in
the relay range CA, the transfer standby time is deter-
mined on the basis of the distance of the relay vehicle
from the relay point (hereinafter, referred to as "transfer
standby time determination process 2").
[0052] The diagram shown by a referential sign (A) of
Fig. 4 shows a case in which the relay vehicles VR1 to
VR3 are located in the relay range CA. The vehicles VR1
to VR3 are located at the positions apart from the center
point P of the relay range CA, by distances LC1, LC2,
and LC3, respectively. It should be noted that a distance
LCMAX represents the maximum range of the relay
range CA.
[0053] The diagram shown by a referential sign (B) of
Fig. 4 shows an example of a relation between the trans-
fer standby time and the distance from the center point
P. As shown by the referential sign (B), the transfer stand-
by times of the respective relay vehicles VR1 to VR3 are
determined on the basis of the distances of the relay ve-
hicles from the center point P of the relay range CA. The
longer the distance becomes, the shorter the standby
time becomes. Further, the transfer standby time deter-
mined by the transfer standby time determination proc-
ess 2 is set shorter than that determined by the transfer
standby time determination process 1. Specifically, a
transfer standby time TCMAX in the distance LCMAX
representing the maximum range of the relay range CA
is shorter than a transfer standby time TRMIN in the max-
imum transmittable distance LRMAX of the vehicle VR0.
Thereby, the vehicle located nearer the relay point P
starts to transfer the packet information. Specifically, the
vehicle located in the center of an area with a relatively-
good view in a blind intersection can start to transfer the
packet information, and thus there is a high possibility
that the packet information can be successfully trans-
ferred.
[0054] When the transfer standby time is determined
by any one of the methods, the relay vehicle starts to
transfer the packet information after the transfer standby
time passes. In the case where the same packet infor-
mation is received again in the standby time, the process
of the transfer is stopped. For example, in the preferential
sign (A) of Fig. 3, in the case where the vehicle VR3
transfers the packet information transmitted by the vehi-
cle VR0 to the vehicles VR1, VR2, and VR4, the vehicles

VR1 and VR2 stop the process of the transfer. Since the
vehicle VR3 initially transferred the packet information
received from the vehicle VR0, a decrease in the neces-
sity of transferring the same packet information by the
vehicles VR1 and VR2 is considered. As described
above, the process of the transfer is stopped when the
same packet information is received in the transfer stand-
by time, and thus it is possible to prevent the amount of
communications from increasing.
[0055] In Fig. 2, the transfer of the packet information
in accordance with the transfer rule is as follows.
[0056] In the first place, the source vehicle V0 transmits
the packet information to other vehicles located in the
transmittable range TA0. In Fig. 2, the vehicle V4 is lo-
cated in the transmittable range TA0 of the vehicle V0.
However, the building B1 that blocks radio waves is
present between the vehicle V0 and the vehicle V4, and
thus there is a high possibility that the packet cannot be
transmitted and received. In this case, it is assumed that
the packet information is transmitted from the vehicle V0
to the vehicles V1, V2, V3, and V6 other than the vehicle
V4.
[0057] Next, the vehicles V1, V2, V3, and V6 determine
whether or not to transfer the received packet informa-
tion. For example, the distance of the vehicle V6 to the
transmission target range DA through the relay point P
is longer than that of the source vehicle V0 as described
above. Thus, the vehicle V6 does not transfer the packet
information. Accordingly, the vehicles V1, V2, and V3
determine their standby times and perform the process
of the transfer.
[0058] Next, the vehicles V1, V2, and V3 determine
their transfer standby times.
[0059] Since the vehicles V1 and V2 are located in the
relay range CA, the transfer standby times are deter-
mined by the transfer standby time determination proc-
ess 2. On the other hand, since the vehicle V3 is located
outside the relay range CA, the transfer standby time is
determined by the transfer standby time determination
process 1. The transfer standby time determined by the
transfer standby time determination process 2 is set
shorter than that determined by the transfer standby time
determination process 1 as described above, so that the
vehicles V1 and V2 initially start to transfer the packet
information prior to the vehicle V3. Further, it can be found
by the comparison of the positions of the vehicle V1 and
the vehicle V2 that the vehicle V2 is located closer to the
relay point P. Thus, the transfer standby time of the ve-
hicle V2 is set shorter. Accordingly, the vehicle V2 initially
starts to transfer the packet information among the vehi-
cles V1, V2, and V3.
[0060] The vehicle V2 transfers the packet information,
so that the vehicles V1, V3, and V4 located in a trans-
mittable range TA2 of the vehicle V2 receive the packet
information. Since the vehicles V1 and V3 have already
received the same packet information in this case, the
process of the transfer in the transfer standby time is
stopped. On the other hand, since the vehicle V4 has not
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received the packet information from the vehicle V0 and
the distance of the vehicle V4 to the transmission target
range DA is shorter than that of the source vehicle V2,
the process of the transfer is started. At this time, since
the vehicle V4 is located outside the relay range CA, the
transfer standby time is determined by the transfer stand-
by time determination process 1. In addition, the transfer
is executed after the transfer standby time passes, and
the packet information is transferrer to the vehicle V5
located in the transmission target range DA.
[0061] According to this configuration, since the vehi-
cle V2 located near the center area with a relatively good
view in the blind intersection initially transfers the packet
information among those located near the intersection
C, there is a high possibility that the packet information
can be successfully transferred, and the packet informa-
tion can be transferred to the transmission target range
in a shorter time.

<Detailed operation by communication equipment 100>

[0062] The above-described communications can be
realized by control and execution of the communication
equipment 100 on the basis of information of vehicle sen-
sor equipment 109 and the navigation system 110.
[0063] Hereinafter, details of the vehicle sensor equip-
ment 109, the navigation system 110, and the commu-
nication equipment 100 will be described.
[0064] Fig. 5 is a block diagram for showing functional
configurations of the communication equipment 100 and
the display equipment 108 and the like coupled to the
communication equipment 100.
[0065] In Fig. 5, the vehicle sensor equipment 109 in-
cludes a host-vehicle position detecting unit 1301 that
detects the position of the host vehicle, a host-vehicle
running velocity detecting unit 1302 that detects the run-
ning velocity of the host vehicle, and a host-vehicle trav-
elling direction detesting unit 1303 that detects the trav-
elling direction of the host vehicle. The host-vehicle po-
sition detecting unit 1301 is, for example, a global posi-
tioning system (GPS), and reads the current time from a
timer (not shown) to measure the latitude and longitude
of the host vehicle. The host-vehicle running velocity de-
tecting unit 1302 is, for example, a speed sensor or a
gyroscope. The gyroscope measures the acceleration
and angle of the host vehicle, and the speed sensor
measures the velocity of the host vehicle. The host-ve-
hicle travelling direction detecting unit 1303 is, for exam-
ple, a compass or a gyrocompass, and measures the
moving direction of the host vehicle.
[0066] The navigation system 110 includes the map
information holding unit 1400 that holds map information.
[0067] Fig. 6 is an explanation view for showing an
example of a format of the map information stored in the
map information holding unit 1400.
[0068] As shown in Fig. 6, the map information holding
unit 1400 holds information of coupling points each vin-
dicating an intersection or a curve that relays the packet

information. The information of coupling points includes,
for example, a coupling point ID (Identifier) for uniquely
specifying the coupling point indicating an intersection or
a curve, coupling point latitude information 1 for indicating
the latitude of the position of each coupling point, coupling
point latitude information 2 for indicating whether the cou-
pling point latitude information 1 is of the north latitude
or the south latitude, coupling point longitude information
1 for indicating the longitude of the position of each cou-
pling point, and coupling point longitude information 2 for
indicating whether the coupling point longitude informa-
tion 1 is of the east longitude or the west longitude. Fur-
ther, the information of coupling points includes a cou-
pling point ID of another coupling point coupled to the
coupling point, distance information between coupling
points for indicating distances between the coupling point
and others, and information of the size of the coupling
point. The meaning of the content shown in Fig. 6 is as
follows. The coupling point with a coupling point ID "1"
and a radius of 5m is located at "4807.038247" (north
latitude) and "01131.324523" (east longitude). The cou-
pling point 1 is coupled to a coupling point 2, a coupling
point 3, and a coupling point 4, the distance between the
coupling point 1 and the coupling point 2 is 30m, and the
distance between the coupling point 1 and the coupling
point 4 is 40m. As described above, a road is defined as
a line section coupling two points in the map information
stored in the map information holding unit 1400.
[0069] The communication processing unit 1100 and
the vehicle information processing unit 1200 of the com-
munication equipment 100 shown in Fig. 5 are function
realization units realized by the CPU 102 executing the
programs read from the storage equipment 101 as de-
scribed above.
[0070] The communication processing unit 1100 in-
cludes a wireless transmission/reception processing unit
1101, a vehicle information transmission processing unit
1102, and a vehicle running information reception
processing unit 1103.
[0071] The wireless transmission/reception process-
ing unit 1101 outputs packet information received by the
wireless transmission/reception unit 106 through the an-
tenna unit 107 to the vehicle information reception
processing unit 1103.
[0072] The vehicle information reception processing
unit 1103 converts the vehicle information related to the
obtained packet information into a format that is readable
for the vehicle information processing unit 1200, and the
converted vehicle information is output to the vehicle in-
formation processing unit 1200.
[0073] The vehicle information transmission process-
ing unit 1102 converts the vehicle information provided
from the vehicle information processing unit 1200 into a
packet format. The vehicle information transmission
processing unit 1102 counts the transfer standby time
set by the vehicle information processing unit 1200, and
outputs the converted packet information related to the
vehicle information to the wireless transmission/recep-
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tion processing unit 1101 after the transfer standby time
passes. The wireless transmission/reception processing
unit 1101 that received the packet information provides
the wireless transmission/reception unit 106 with the
packet information, and allows the wireless transmission/
reception unit 106 to perform a process of transmission.
[0074] Here, a format of the packet information related
to the vehicle information will be described.
[0075] Fig. 7 is an explanation view for showing an
example of a packet format of the vehicle information.
[0076] As shown in Fig. 7, the vehicle information in-
cludes, for example, source vehicle information 50 that
is information as a transmission target of the vehicle in-
formation, destination range information 51 that desig-
nates a destination, transferring vehicle running informa-
tion 52 of the vehicle that lastly transferred the packet
information, and relay point information 53 that is infor-
mation indicating relay points. Details of these pieces of
information are as follows.
[0077] The source vehicle information 50 includes a
source vehicle ID (Identifier) for uniquely specifying the
vehicle that transmitted the vehicle information, informa-
tion (service type ID) for indicating a service type provided
as the event information, and vehicle running information
of the source vehicle. The service type ID is an identifi-
cation ID for showing that, for example, the source vehicle
is an emergency vehicle or the like.
[0078] Fig. 8 is an explanation view for showing an
example of the service type ID.
[0079] In Fig. 8, a service type ID "1" represents to
provide the position information of an emergency vehicle,
a service type ID "2" represents to provide the position
information of a general vehicle, and a service type ID
"3" represents to provide the position information of an
accident vehicle.
[0080] Further, the vehicle running information of the
source vehicle included in the source vehicle information
50 includes, for example, the information as shown in
Fig. 5. Specifically, the vehicle running information of the
source vehicle includes source vehicle latitude informa-
tion 1 for indicating the latitude where the source vehicle
is located and source vehicle latitude information 2 for
indicating whether the source vehicle latitude information
1 is of the north latitude (N) or the south latitude (S).
Further, the vehicle running information of the source ve-
hicle includes source vehicle longitude information 1 for
indicating the longitude where the source vehicle is lo-
cated and source vehicle longitude information 2 for in-
dicating whether the source vehicle longitude information
1 is of the east longitude (E) or the west longitude (W).
Further, the vehicle running information of the source ve-
hicle includes the moving direction and running velocity
of the source vehicle, and a time when the source vehicle
measured the position information.
[0081] The destination range information 51 includes,
for example, transmission range latitude information 1
for indicating the latitude of the center point of the desti-
nation range, transmission latitude information 2 for in-

dicating whether the transmission range latitude informa-
tion 1 is of the north latitude or the south latitude, trans-
mission range longitude information 1 for indicating the
longitude of the center point of the destination range, and
transmission range longitude information 2 for indicating
whether the transmission range longitude information 1
is of the east longitude or the west longitude. Further, the
destination range information 51 includes the size of the
destination range and a diagram of the transmission
range for representing the shape of the transmission
range. For example, the shape of the destination range
is represented by a circle and the size of the destination
range is determined on the basis of the distance from the
center of the destination range in the case of Fig. 7
[0082] The transferring vehicle running information 52
includes, for example, a transferring vehicle ID for
uniquely specifying the vehicle that lastly transferred the
vehicle information, transferring vehicle latitude informa-
tion 1 for indicating the latitude where the transferring
vehicle is located, transferring vehicle latitude informa-
tion 2 for indicating whether the transferring vehicle is
located at the north latitude or the south latitude, trans-
ferring vehicle longitude information 1 for indicating the
longitude where the transferring vehicle is located, and
transferring vehicle longitude information 2 for indicating
whether the transferring vehicle is located at the east
longitude or the west longitude.
[0083] In the relay point information 53, information for
indicating the relay points used to determine a route on
which the vehicle information is transferred is stored for
each relay point. For example, n pieces of position infor-
mation corresponding to the number of relay points are
stored to indicate intersections or curves serving as relay
points. The position information of each relay point in-
cludes relay point latitude information 1 for indicating the
latitude of the center point of the relay point, relay point
latitude information 2 for indicating whether the relay
point latitude information 1 is of the north latitude or the
south latitude, relay point latitude information 1 for indi-
cating the longitude of the center point of the relay point,
and relay point latitude information 2 for indicating wheth-
er the relay point latitude information 1 is of the north
latitude or the south latitude. Further, the position infor-
mation of each relay point includes the size of the relay
point and a diagram for representing the shape of the
relay range.
[0084] The content represented by the packet informa-
tion shown in Fig. 7 is as follows. The source vehicle
whose vehicle ID is registered as "1000" is located at
"4807.038247" (north latitude) and "01131.324523" (east
longitude) at a positioning time "12:35:19.00", and is run-
ning at 60km/h in a direction of 60 degrees relative to an
east longitude of 90 degrees (north direction) from an
east longitude of 0 degree. Further, in order to provide
the position information of an emergency vehicle, the
source vehicle transmitted the position information to the
destination range defined by a circular shape with a cent-
er point of "4807.038248" (north latitude) and
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"01131.324524" (east longitude) and with a radius of 5m
while specifying N relay points including one defined by
a circular shape with a center point of "4807.038250"
(north latitude) and "01131.3245230" (east longitude)
and with a radius of 5m. Further, the information repre-
sents vehicle information that was transferred by the
transferring vehicle whose vehicle ID is registered as
"999" at "4807.038249" (north latitude) and
"01131.324525" (east longitude).
[0085] The vehicle information processing unit 1200
includes information processing unit 1201, a warning unit
1202, and a running information measuring/processing
unit 1203.
[0086] The warning unit 1202 calculates the possibility
of collision on the basis of the vehicle information re-
ceived from the vehicle information reception processing
unit 1103, and generates information for giving a warning
to the driver, if needed, to display warning information
while controlling the display equipment 108. For exam-
ple, in the case where the vehicle V2 received the vehicle
information from the vehicle V1 in the case of Fig. 2 and
it is determined that the possibility of collision with the
vehicle V1 is high, the warning unit gives a warning while
displaying the possibility on the display equipment 108.
[0087] The running information measuring/processing
unit 1203 controls a vehicle sensor information process-
ing unit 1300 to obtain the vehicle running information
such as the position, running velocity, and travelling di-
rection of the host vehicle measured by the host-vehicle
position detecting unit 1301, the host-vehicle running ve-
locity detecting unit 1302, and the host-vehicle travelling
direction detecting unit 1303, and holds a measurement
result in a storage area such as a register (not shown).
The running information measuring/processing unit 1203
periodically obtains and holds the vehicle running infor-
mation of the host vehicle. However, the running infor-
mation measuring/processing unit 1203 may obtain and
hold the vehicle running information of the host vehicle
from the vehicle sensor information processing unit 1300
on the basis of a processing request of the information
processing unit 1201.
[0088] When receiving the vehicle information from the
vehicle information reception processing unit 1103, the
information processing unit 1201 determines the neces-
sity of the transfer of the vehicle information to other ve-
hicles. In the case where it is determined that the transfer
is needed, the transfer standby time is calculated, the
calculated transfer standby time is set at the vehicle in-
formation transmission processing unit 1102, and the ve-
hicle information to be transferred is provided. Specifi-
cally, the information processing unit 1201 reads the
host-vehicle running information while referring to the ve-
hicle running information of the host vehicle stored by
the vehicle information measuring/processing unit 1203.
Next, on the basis of the received vehicle information and
the host-vehicle running information, the distance from
the host vehicle is compared with that from the last trans-
ferring vehicle to determine whether or not to transfer. In

the case where it is determined to transfer, the transfer
standby time is calculated by the transfer standby time
determination process 1 or the transfer standby time de-
termination process 2. Then, the information processing
unit 1201 provides the vehicle information transmission
processing unit 1102 with the running information as the
transfer target, and the calculated transfer standby time
is set.
[0089] Further, the information processing unit 1201
designates the destination range to perform a process
of transmitting the vehicle information. Specifically, the
information processing unit 1201 determines the desti-
nation and relay points while referring to the map infor-
mation holding unit 1400, and generates the running in-
formation as shown in Fig. 7 to be provided to the vehicle
information transmission processing unit 1102.

<Flow of transfer process of vehicle information)

[0090] A flow of transfer processes of the received ve-
hicle information by the information processing unit 1201
will be described in detail using Fig. 9.
[0091] Fig. 9 is a flowchart for showing transfer proc-
esses of the vehicle information by the information
processing unit 1201.
[0092] In the first place, when the wireless transmis-
sion/reception unit 106 receives the packet information
related to the vehicle information via the antenna unit
107, the received packet information is provided to the
vehicle information reception processing unit 1103 via
the wireless transmission/reception processing unit 1101
(S401). The vehicle information reception processing
unit 1103 converts the received packet information relat-
ed to the vehicle information from the packet format to a
format that is readable for the information processing unit
1201, and the converted vehicle information is provided
to the information processing unit 1201 (S402). The in-
formation processing unit 1201 that received the vehicle
information determines whether or not the host vehicle
is located in the destination range (S403). Specifically,
the information processing unit 1201 makes the determi-
nation by comparing the running information of the host
vehicle with the received vehicle information while refer-
ring to the running information of the host vehicle stored
in a register or the like by the running information meas-
uring/processing unit 1203. For example, the determina-
tion on whether or not the host vehicle is located in the
destination range determined on the basis of the desti-
nation range latitude information 1, the destination range
longitude information 1, the size of the destination range
and the diagram of the destination range that are infor-
mation of the destination range shown in Fig. 7 is made
using the vehicle latitude information and vehicle longi-
tude information included in the running information of
the host vehicle. In the case where it is determined that
the host vehicle is located in the destination range in Step
403, it is determined that the vehicle information trans-
mitted from the source vehicle has reached the destina-
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tion range, and the transfer process is terminated (S412).
[0093] On the other hand, in the case where it is de-
termined that the host vehicle is not located in the desti-
nation range, it is determined whether or not the received
vehicle information needs to be transferred (S404). Spe-
cifically, the information processing unit 1201 calculates
the distance from the host vehicle and the distance from
the last transferring vehicle for comparison on the basis
of the running information of the host vehicle and the
received vehicle information. For example, the informa-
tion processing unit 1201 calculates, as the distance from
the host vehicle, the distance of the transfer route ob-
tained by coupling the position of the host vehicle spec-
ified using the vehicle latitude information and vehicle
longitude information of the host vehicle, the position of
the destination range specified using the destination
range latitude information and the destination range lon-
gitude information, and the positions of N relay points
specified using the relay point latitude information and
the relay point longitude information for each relay point.
Further, the information processing unit 1201 calculates,
as the distance from the last transferring vehicle, the dis-
tance of the transfer route obtained by coupling the po-
sition of the last transferring vehicle specified using the
transferring vehicle latitude information and transferring
vehicle longitude information of the last transferring ve-
hicle, the position of the destination range, and the posi-
tions of N relay points. Then, the information processing
unit 1201 compares the calculated distances with each
other to determine whether or not the host vehicle is lo-
cated nearer the destination range than the last vehicle.
In the case where the result shows that the host vehicle
is located nearer the destination range than the last ve-
hicle, the information processing unit 1201 determines
to transfer, and the flow proceeds to Step 405. On the
other hand, in the case where the result shows that the
host vehicle is not located nearer the destination range
than the last vehicle, the information processing unit 1201
determines not to transfer, and the transfer process is
terminated (S412).
[0094] In the case where the information processing
unit 1201 determines to transfer the received vehicle in-
formation in Step 404, the information processing unit
1201 determines whether or not the host vehicle is locat-
ed in the relay point ranges (S405). Specifically, the in-
formation processing unit 1201 makes the determination
by comparing the running information of the host vehicle
with the received vehicle information. For example, the
determination on whether or not the host vehicle is locat-
ed in any one of N relay point ranges specified using the
relay point latitude information, the relay point longitude
information, and the size of the relay point that are infor-
mation of the relay point range shown in Fig. 7 is made
using the vehicle latitude information and the vehicle lon-
gitude information included in the running information of
the host vehicle. In the case where the result shows that
the host vehicle is located in any one of the relay point
ranges, the transfer standby time is calculated by the

transfer standby time determination process 2 (S406).
On the other hand, in the case where it is determined
that the host vehicle is not located in any one of the relay
point ranges, the transfer standby time is calculated by
the transfer standby time determination process 1
(S410).
[0095] An example of the calculation method of the
transfer standby time by the transfer standby time deter-
mination process 2 in Step 406 will be shown below. The
transfer standby time can be obtained using, for example,
an equation "Ts= αX" wherein Ts represents the transfer
standby time and X represents the distance between the
center point of the relay range where the host vehicle is
located and the position of the host vehicle. Here, α rep-
resents a transforming constant that is set in advance.
According to this equation, the longer the distance X be-
comes, the longer the transfer standby time Ts is set.
[0096] An example of the calculation method of the
transfer standby time by the transfer standby time deter-
mination process 1 in Step 410 will be shown below. The
transfer standby time can be obtained using, for example,
an equation "Ts=β/Y" wherein Ts represents the transfer
standby time and Y represents the distance between the
center point of the relay range where the host vehicle is
located and the position of the host vehicle. Here, β rep-
resents a transforming constant that is set in advance.
According to this equation, the longer the distance Y be-
comes, the shorter the transfer standby time Ts is set.
[0097] The information processing unit 1201 gener-
ates new running information to which the vehicle ID and
the vehicle running information of the host vehicle are
added in Step 406 or Step 410 in place of the transferring
vehicle running information 52 of the last transferring ve-
hicle in the received running information. Then, the infor-
mation processing unit 1201 sets the calculated transfer
standby time at the vehicle information transmission
processing unit 1102, and provides the vehicle informa-
tion transmission processing unit 1102 with the generat-
ed new running information.
[0098] The vehicle information transmission process-
ing unit 1102 that received the running information from
the information processing unit 1201 converts the vehicle
information into a packet format. Then, the vehicle infor-
mation transmission processing unit 1102 starts to count
the set transfer standby time and waits until the transfer
is started (S407). The vehicle information transmission
processing unit 1102 confirms whether or not the wireless
transmission/reception processing unit 1101 has re-
ceived the source vehicle information 50 same as the
vehicle information to be transferred during waiting for
the transfer (S408).
[0099] In the case where it is confirmed that the wire-
less transmission/reception processing unit 1101 has re-
ceived the vehicle information 50 of the same source
vehicle in Step 408, the vehicle information transmission
processing unit 1102 stops to count and resets the trans-
fer standby time, and the generated new vehicle infor-
mation is discarded (S409) to terminate the transfer proc-
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ess (S412).
[0100] On the other hand, in the case where it is con-
firmed that the wireless transmission/reception process-
ing unit 1101 has not received the vehicle information 50
of the same source vehicle during waiting for the transfer,
the packet information related to the new vehicle infor-
mation is output to the wireless transmission/reception
processing unit 1101 after the transfer standby time pass-
es, and is transferred to other vehicles via the wireless
transmission/reception unit 106 (S411). Then, a series
of transfer processes are completed (S412).

<Flow from generation of vehicle information to transmis-
sion of the same>

[0101] Next, a process in which the communication
equipment 100 generates and transmits the vehicle in-
formation while designating the destination range and
the relay range will be described using Fig. 10.
[0102] Fig. 10 is a flowchart for showing generation
and transmission processes of the vehicle information
by the information processing unit 1201.
[0103] In the first place, the running information meas-
uring/processing unit 1203 obtains information such as
the position, running velocity, and travelling direction of
the host vehicle measured by the host-vehicle position
detecting unit 1301, the host-vehicle running velocity de-
tecting unit 1302, and the host-vehicle travelling direction
detecting unit 1303, and generates the vehicle running
information on the basis of the received information to
be stored in a storage area such as a register (S801).
[0104] The information processing unit 1201 deter-
mines the position, size and diagram of the destination
range while referring to the map information stored in the
map information holding unit 1400 of the navigation sys-
tem 110, and generates the destination range information
51 shown in Fig. 7 (S802).
[0105] Next, the information processing unit 1201 de-
termines the transfer route to the destination range and
the relay points along the route while referring to the map
information (S803). Specifically, the transfer route is de-
termined first, and then the relay points on the determined
transfer route are determined. For example, the informa-
tion processing unit 1201 reads information of the cou-
pling points on the route while referring to the map infor-
mation of the map information storage unit 1400, and
generates the relay point information 53 shown in Fig. 7
by using the coupling points as relay points. The transfer
route may be determined on the basis of the information
selected by a driver referring to the navigation system
110, or may be a route to a destination of the host vehicle
that is set in advance at the navigation system 110.
[0106] Thereafter, the information processing unit
1201 generates the running information on the basis of
the information generated in Steps 801 to 803, and pro-
vides the vehicle information transmission processing
unit 1102 with the running information (S804). Specifi-
cally, the information processing unit 1201 generates the

source vehicle information 50 shown in Fig. 7 by adding
the vehicle ID and service type ID of the host vehicle to
the vehicle running information generated in Step 801.
Then, the vehicle information of the host vehicle is gen-
erated musing the generated vehicle information 50 of
the host vehicle, the destination range information 51 and
the relay point information 53 generated in Step 802 and
Step S803, and the transferring vehicle running informa-
tion 52 generated using the vehicle running information
of the host vehicle, and is provided to the vehicle infor-
mation transmission processing unit 1102. It should be
noted that in the case where the transferring vehicle run-
ning information 52 shown in Fig. 7 is transmitted by the
source vehicle, the information is the same as that in-
cluded in the source vehicle information 50, and thus the
vehicle does not need to generate the transferring vehicle
running information 52 at the time of transmission.
[0107] The vehicle information transmission process-
ing unit 1102 converts the vehicle information received
from the information processing unit 1201 into the packet
format shown in Fig. 5, and provides the wireless trans-
mission/reception processing unit 1101 with the convert-
ed vehicle information, so that the vehicle information is
transmitted to other vehicles via the wireless transmis-
sion/reception unit 106 (S905).
[0108] According to the inter-vehicle communication
system of the first embodiment described above, the re-
lay points are set when the vehicle information is trans-
mitted to a destination while being transferred by other
vehicles, so that there is a high possibility that the vehicle
information can be transferred along a route to the des-
tination through the relay points. Further, in the case
where the vehicles that relay and transfer the vehicle
information are located in the designated relay range,
the vehicle located closest to the relay point transfers the
data first. Accordingly, even if the relay range is a blind
intersection, there is a high possibility that the data can
be transferred, and the data can be efficiently transferred.
Further, in the case where information same as the ve-
hicle information to be transferred is received, the trans-
fer process is stopped to prevent the retransfer of the
vehicle information, so that the amount of communica-
tions can be prevented from increasing.
[0109] The invention achieved by the inventers has
been concretely described on the basis of the embodi-
ment. However, it is obvious that the present invention
is not limited to the embodiment, but may be variously
changed without departing from the scope of the inten-
tion.
[0110] For example, the determination on whether or
not to transfer the received vehicle information in Step
404 of Fig. 9 is made by comparing the distance from the
host vehicle with the distance from the last transferring
vehicle by the information processing unit 1201. Howev-
er, the present invention is not limited thereto. For exam-
ple, the information processing unit 1201 may specify the
transfer route on the basis of the position information of
the source vehicle, the position information of the relay
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range, and the position information of the destination
range to determine whether or not the host vehicle is
located on the transfer route. Then, in the case where
the host vehicle is not located on the transfer route, the
vehicle information is not transferred. In the case where
the host vehicle is located on the transfer route, Step 404
is executed. Accordingly, there is a high possibility that
the data can be transferred along the transfer route. Fur-
ther, it is also possible to determine whether or not to
transfer on the basis of the information of the running
direction of the host vehicle in Step 404 of Fig. 9. For
example, information for indicating the travelling direction
of the transferring vehicle is stored in the transferring
vehicle information 52, so that the vehicle that received
the information compares the travelling direction of the
last transferring vehicle with the travelling direction of the
host vehicle. If the travelling directions are opposite to
each other, the information is not transferred.
[0111] Further, the vehicle ID and the vehicle running
information of the last transferring vehicle are included
in the transferring vehicle information 52 in Fig. 7. How-
ever, the present invention is not limited thereto, but only
the vehicle ID of the last transferring vehicle may be in-
cluded in the transferring vehicle information 52. For ex-
ample, in addition to the vehicle information, each vehicle
periodically transmits and receives the vehicle ID and
position information of another vehicle located in the
transmittable and receivable range. Accordingly, in the
case where the communication equipment 100 receives
the vehicle information, there is a high possibility that the
position information or the like of the vehicle that trans-
ferred the vehicle information can be specified if only the
last transferring vehicle ID can be known.
[0112] The first embodiment has been described using
an example in which the communication equipment 100
mounted in each vehicle transfers the information. How-
ever, the present invention is not limited thereto, but the
communication equipment 100 of a roadside base station
installed on a road or at an intersection may transfer the
information in accordance with the transfer rule. Accord-
ingly, it is possible to obtain the effects and advantages
similar to those obtained by the communication equip-
ment mounted in each vehicle.
[0113] Further, the first embodiment has been de-
scribed using an example in which the warning unit 1202
displays information on the display equipment 108 on the
basis of the received vehicle information to give a warning
to the driver. However, the present invention is not limited
thereto, but the warning unit 1202 may give a warning to
the driver by controlling an audio output device such as
a speaker, or by vibrating a vibrator or the like.
[0114] It should be noted that there has been described
an example in which the running information is described
in the NMEA-0183 format (Global Positioning System Fix
Data) used in the GPS in Fig. 6 and Fig. 7. However, the
present invention is not limited thereto, but any format
may be used as long as the running information of each
vehicle can be described. For example, the running in-

formation may be defined using a coordinate system
such as a geocentric coordinate system centering on the
earth.

INDUSTRIAL APPLICABILITY

[0115] The present invention relates to a technique for
a service in which information related to road traffic is
provided, and particularly to a technique useful for being
applied to communication equipment (or a communica-
tion device), an inter-vehicle communication control
method, and an inter-vehicle communication system by
which information for indicating vehicle running condi-
tions is transmitted and received.

Claims

1. A communication device comprising:

a transmission/reception unit that receives
transfer data for indicating vehicle running con-
ditions and performs a process of transmitting
the transfer data after a predetermined standby
time passes; and
a data processing unit that performs a process
of calculating the predetermined standby time
on the basis of the position of the host vehicle
and the received transfer data,
wherein the transfer data for indicating the ve-
hicle running conditions comprise data to be
transferred, position information of a destination
of the data to be transferred, position information
of relay points used to determine a route to the
destination, and position information of the last
transferring vehicle, and
wherein, in the case where the host vehicle is
not located in a predetermined range on the ba-
sis of the relay points, the data processing unit
sets a first time as the predetermined standby
time that becomes shorter as a distance be-
tween the position of the last transferring vehicle
and the position of the host vehicle becomes
longer, and in the case where the host vehicle
is located in the predetermined range, the data
processing unit sets a second time as the pre-
determined standby time that becomes longer
as a distance between the position of the host
vehicle and the position of the relay point be-
comes longer.

2. The communication device according to claim 1,
wherein the data processing unit calculates a first
distance between the position of the last transferring
vehicle and the position of the destination through
the relay points and a second distance between the
position of the host vehicle and the position of the
destination through the relay points, and if the sec-
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ond distance is longer than the first distance, the
data processing unit stops the process of transmis-
sion.

3. The communication device according to claim 2,
wherein the second time is set shorter than the first
time.

4. The communication device according to claim 2,
wherein in the case where another piece of transfer
data comprising the same data as the data to be
transferred comprised in the transfer data is received
during waiting for the process of transmission of the
transfer data, the transmission/reception unit stops
the process of transmission.

5. The communication device according to claim 2,
wherein the data processing unit further generates
host-vehicle information comprising position infor-
mation of the host vehicle, and sets, as new transfer
data, data to which the host-vehicle information is
added in place of the position information of the last
transferring vehicle in the received transfer data.

6. The communication device according to claim 2,
wherein the data to be transferred comprise position
information of an emergency vehicle, position infor-
mation of a general vehicle, or position information
of a broken vehicle.

7. The communication device according to claim 2,
wherein the position information of the last transfer-
ring vehicle further comprises information for indi-
cating the travelling direction of the last transferring
vehicle, and
wherein the data processing unit determines wheth-
er or not to execute the process of transmission on
the basis of the travelling direction of the last trans-
ferring vehicle and the travelling direction of the host
vehicle.

8. An inter-vehicle communication control method for
transmitting and receiving, using communication
control equipment, data for indicating vehicle run-
ning conditions comprising data to be transferred,
position information of a destination of the data to be
transferred, position information of relay points used
to determine a route to the destination, and position
information of the last transferring vehicle, the meth-
od comprising:

a first step of receiving the data for indicating
the vehicle running conditions transferred by an-
other vehicle;
a second step of calculating, after the first step,
a first distance between the position of the last
transferring vehicle that transferred the received
data and the position of the destination through

the relay points and a second distance between
the position of the host vehicle and the position
of the destination through the relay points;
a third step of calculating a standby time to the
transfer of the received data for indicating the
vehicle running conditions on the basis of the
position of the host vehicle and the data received
in the first step, if the first distance calculated in
the second step is shorter than the second dis-
tance; and
a fourth step of transferring the data for indicat-
ing the vehicle running conditions to another ve-
hicle after the standby time calculated in the third
step passes,
wherein in the case where the host vehicle is
not located in a predetermined range on the ba-
sis of the relay points, a first time is set as the
predetermined standby time in the third step that
becomes shorter as a distance between the po-
sition of the last transferring vehicle and the po-
sition of the host vehicle becomes longer, and
in the case where the host vehicle is located in
the predetermined range, a second time is set
as the predetermined standby time in the third
step that becomes longer as a distance between
the position of the host vehicle and the position
of the relay point becomes longer.

9. The inter-vehicle communication control method ac-
cording to claim 8,
wherein in the case where data comprising the same
data as the data to be transferred are received from
another vehicle before the standby time used to per-
form the fourth step passes, the fourth step is
stopped.

10. An inter-vehicle communication system comprising:

an antenna unit that transmits and receives data
for indicating vehicle running conditions;
a sensor unit that measures the position of the
host vehicle; and
a communication control unit that performs a
process of transmitting the data for indicating
the vehicle running conditions to another vehicle
after a time that is inversely proportional to a
distance between the last transferring vehicle
that transmitted the data and the host vehicle
when the data for indicating the vehicle running
conditions are received from another vehicle,
wherein in the case where the host vehicle is
located in a blind range, the communication con-
trol unit performs a process of transmitting the
data for indicating the vehicle running conditions
to another vehicle after a time that is proportional
to a distance between the position of the host
vehicle and a center position of the blind range
passes.
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