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(54) VEHICLE ON-BOARD COMMUNICATION DEVICE AND VEHICLE

(57) A vehicle on-board communication device is
provided with a communication unit that transmits and
receives via wireless communication between a host ve-
hicle and other vehicles located in the vicinity thereof
intention information relating to an intention of a vehicle
occupant, an instruction unit that receives transmission
instructions from an occupant of the host vehicle and
causes the intention information to be transmitted to the
communication unit, and a notification unit that notifies
the occupant of the host vehicle about the intention in-
formation of an occupant of another vehicle received by
the communication unit.
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Description

BACKGROUND

Technical Field

[0001] The present disclosure relates to a vehicle on-
board communication device that performs wireless
communication between its own host vehicle and other
vehicles located in the vicinity thereof, and to a vehicle
in which this vehicle on-board communication device is
mounted.

Related Art

[0002] Lighting-based signals that are attached to a
rear window glass of an automobile, and are used to con-
vey a driver’s intention to a following vehicle are disclosed
in Japanese Unexamined Patent Application (JP-A) No.
2007-99250.
[0003] In the foregoing Prior Art, due to the running
state of the vehicle or to the weather conditions or the
like, there may be cases when it is difficult for an occupant
of a following vehicle to visually recognize lighting-based
signals from a preceding vehicle, and it may consequent-
ly be difficult for an intention of the driver of a preceding
vehicle to be conveyed to a following vehicle.

SUMMARY

[0004] The present disclosure was conceived in view
of the above-described circumstances, and it is an object
thereof to provide a vehicle on-board communication de-
vice and a vehicle that enable an intention of a vehicle
occupant to be conveyed to another vehicle irrespective
of a vehicle running state or the weather conditions.
[0005] A vehicle on-board communication device of a
first aspect of the present disclosure is provided with a
communication unit that transmits and receives via wire-
less communication between a host vehicle and other
vehicles located in the vicinity thereof intention informa-
tion relating to an intention of a vehicle occupant, an in-
struction unit that receives transmission instructions from
an occupant of the host vehicle and causes the intention
information to be transmitted to the communication unit,
and a notification unit that notifies the occupant of the
host vehicle about the intention information of an occu-
pant of another vehicle received by the communication
unit.
[0006] In the vehicle on-board communication device
of the first aspect of the present disclosure, when an in-
struction unit receives transmission instructions from an
occupant of its own host vehicle, intention information for
that vehicle occupant is transmitted by a communication
unit to another vehicle via wireless communication. In
addition, when the communication unit receives intention
information from another vehicle, the vehicle occupant
of the host vehicle is notified by a notification unit about

the received intention information. As a result, intention
information can be conveyed irrespective of a vehicle
running state or the weather conditions.
[0007] A vehicle on-board communication device of a
second aspect of the present disclosure is characterized
in that, in the first aspect, together with the intention in-
formation, the communication unit also transmits and re-
ceives transmitting vehicle information that indicates a
transmission source of the intention information, and the
notification unit notifies the occupant of the host vehicle
of the transmitting vehicle information received by the
communication unit together with the intention informa-
tion.
[0008] In the vehicle on-board communication device
of the second aspect of the present disclosure, because
an occupant of the host vehicle is notified about trans-
mitting vehicle information that is transmitted and re-
ceived together with intention information, it is possible
to prevent any ambiguity concerning the source of an
intention information transmission.
[0009] A vehicle on-board communication device of a
third aspect of the present disclosure is characterized in
that, in the first or second aspects, there is provided a
lane entry control unit that, when a host vehicle wishes
to perform a lane entry by moving in front of a given ve-
hicle among plural other vehicles traveling in a line in the
same traffic lane, detects whether or not permission to
perform the lane entry has been given by an occupant
of the given vehicle, using the intention information re-
ceived by the communication unit, wherein the notifica-
tion unit notifies the occupant of the host vehicle of the
given vehicle from which the permission has been de-
tected by the lane entry control unit.
[0010] According to the vehicle on-board communica-
tion device of the third aspect of the present disclosure,
when the host vehicle of a lane entry control unit wishes
to make a lane entry by moving in front of a given vehicle
among plural other vehicles traveling in a line in the same
traffic lane, the lane entry control unit detects whether or
not permission to perform the lane entry has been given
by an occupant of the given vehicle, using the intention
information received by the communication unit. The no-
tification unit then notifies the occupant of the host vehicle
of the given vehicle from which the permission has been
detected by the lane change control unit. As a conse-
quence, it is possible to prevent or reduce any trouble
arising from a lane entry.
[0011] A vehicle on-board communication device of a
fourth aspect of the present disclosure is characterized
in that, in any one of the first through third aspects, an
instruction to select one item of the intention information,
from plural types of the intention information stored in the
instruction unit, for transmission to the communication
unit, is contained in the transmission instructions.
[0012] According to the vehicle on-board communica-
tion device of the fourth aspect of the present disclosure,
when an occupant of a host vehicle of the vehicle on-
board communication device transmits intention informa-
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tion to another vehicle, that host vehicle occupant selects
one item of the intention information to be transmitted to
the communication unit from plural types of intention in-
formation stored in the instruction unit. As a conse-
quence, it is possible to reduce the burden on the occu-
pant of the host vehicle of having to think up the contents
of the intention information to be transmitted to other ve-
hicles.
[0013] A vehicle on-board communication device of a
fifth aspect of the present disclosure is characterized in
that, in any one of the first through fourth aspects, the
notification unit comprises a display unit that displays the
intention information of an occupant of another vehicle
that has been received by the communication unit on at
least one of a windshield portion of the host vehicle or
an instrument panel portion of the host vehicle.
[0014] According to the vehicle on-board communica-
tion device of the fifth aspect of the present disclosure,
a display unit forming part of the notification unit displays
intention information received by the communication unit
on at least one of a windshield portion or an instrument
panel portion of its own host vehicle. As a result, an oc-
cupant of the host vehicle is able to visually confirm in-
tention information transmitted from another vehicle.
[0015] A vehicle on-board communication device of a
sixth aspect of the present disclosure is characterized in
that, in the fifth aspect, further comprising a transmission
source detecting unit that detects a position of another
vehicle which is a transmission source of the intention
information received by the communication unit, wherein,
when the other vehicle detected by the transmission
source detecting unit is located in front of the host vehicle,
the display unit displays, on the windshield portion, the
received intention information such that, when viewed
from the perspective of the driver of the host vehicle, this
received intention information appears either superim-
posed on or adjacent to the detected other vehicle.
[0016] In the vehicle on-board communication device
of the sixth aspect of the present disclosure, the trans-
mission source detecting unit detects another vehicle that
is the transmission source of the intention information
received by the communication unit. Additionally, when
the other vehicle detected by the transmission source
detecting unit is located in front of the host vehicle, the
display unit displays the received intention information
on the windshield portion of the host vehicle such that,
when viewed from the perspective of the driver of the
host vehicle, this received intention information appears
either superimposed on or adjacent to the detected other
vehicle. As a consequence, an occupant of the host ve-
hicle is able to easily confirm the transmission source of
the intention information.
[0017] A vehicle on-board communication device ac-
cording to a seventh aspect of the present disclosure is
characterized in that, in any one of the first through sixth
aspects, the instruction unit comprises a vehicle detect-
ing unit that detects another vehicle that is both located
adjacently to the host vehicle and that an occupant of the

host vehicle has specified as the transmission destination
of the intention information, and the communication unit
transmits the intention information exclusively to the oth-
er vehicle detected by the vehicle detecting unit.
[0018] In the vehicle on-board communication device
of the seventh aspect of the present disclosure, when an
occupant of a host vehicle instructs the instruction unit
to transmit intention information, that vehicle occupant
specifies another vehicle which is the transmission des-
tination of the intention information from among other ve-
hicles located adjacently to the host vehicle. The speci-
fied other vehicle is then detected by the vehicle detecting
unit forming part of the instruction unit, and the commu-
nication unit transmits intention information exclusively
to this detected other vehicle. As a consequence, it is
possible to prevent intention information being transmit-
ted to different other vehicles than the other vehicle in-
tended to be the intention information recipient by the
occupant of the host vehicle.
[0019] A vehicle on-board communication device of an
eighth aspect of the present disclosure is characterized
in that, in any one of the first through sixth aspects, an
instruction as to a transmission direction of the intention
information is contained in the transmission instructions,
and the communication unit transmits the intention infor-
mation in the transmission direction instructed with re-
spect to the instruction unit.
[0020] According to the vehicle on-board communica-
tion device of the eighth aspect of the present disclosure,
when an occupant of a host vehicle transmits intention
information to another vehicle, the host vehicle occupant
instructs the instruction unit as to the direction in which
the intention information is to be transmitted. As a con-
sequence, the communication unit transmits the intention
information in the transmission direction instructed to the
instruction unit. In this disclosure, because there is no
need to detect (i.e., identify) the destination of an intention
information transmission, a simpler structure can be em-
ployed compared with when the destination of an inten-
tion information transmission is detected.
[0021] A vehicle on-board communication device of a
ninth aspect of the present disclosure is characterized in
that, in any one of the first through eighth aspects, the
instruction unit comprises a voice acquisition unit that
acquires a voice input of an occupant of the host vehicle,
and receives the transmission instructions via this voice
input.
[0022] According to the vehicle on-board communica-
tion device of the ninth aspect of the present disclosure,
an occupant of the host vehicle is able to use their voice
to instruct the instruction unit to transmit intention infor-
mation.
[0023] A vehicle on-board communication device of a
tenth aspect of the present disclosure is characterized in
that, in any one of the first through ninth aspects, the
instruction unit comprises an image capture unit that cap-
tures images of the driver of the host vehicle, and re-
ceives the transmission instructions via a gesture made
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by the driver.
[0024] According to the vehicle on-board communica-
tion device of the tenth aspect of the present disclosure,
the driver of the host vehicle is able to use gestures to
instruct the instruction unit to transmit intention informa-
tion.
[0025] A vehicle on-board communication device of an
eleventh aspect of the present disclosure is character-
ized in that, in any one of the first through tenth aspects,
the instruction unit comprises an operating unit that is
operated by an occupant of the host vehicle, and receives
the transmission instructions via this operation.
[0026] According to the vehicle on-board communica-
tion device of the eleventh aspect of the present disclo-
sure, the driver of the host vehicle is able to instruct the
instruction unit to transmit intention information by oper-
ating an operating unit (for example, a switch).
[0027] A vehicle of a twelfth aspect of the present dis-
closure is provided with the vehicle on-board communi-
cation device of any one of the first through eleventh as-
pects.
[0028] Because the vehicle of the twelfth aspect of the
present disclosure is provided with the vehicle on-board
communication device of any one of the first through elev-
enth aspects, the above-described actions and effects
are achieved.
[0029] As has been described above, in the vehicle on-
board communication device and vehicle of the present
disclosure, it is possible for an intention of a vehicle oc-
cupant to be conveyed to another vehicle irrespective of
a vehicle running state or the weather conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Exemplary embodiments of the present disclo-
sure will be described in detail based on the following
figures, wherein:

FIG. 1 is a block diagram showing the schematic
structure of a vehicle on-board communication de-
vice according to a first exemplary embodiment of
the present disclosure;
FIG. 2 is a block diagram showing an example of the
schematic structure of a control device provided in
the vehicle on-board communication device accord-
ing to the first exemplary embodiment;
FIG. 3 is a perspective view showing the structure
of a vehicle cabin front portion according to the first
exemplary embodiment;
FIG. 4 is a front view showing the structure of an
operating unit provided in the vehicle on-board com-
munication device according to the first exemplary
embodiment;
FIG. 5 is a flowchart showing a flow of processing
executed by the control device of the vehicle on-
board communication device according to the first
exemplary embodiment;
FIG. 6 is a plan view showing a situation in which

intention information is being transmitted and re-
ceived between a host vehicle, which is traveling in
front, and another vehicle, which is traveling behind;
FIG. 7 is a plan view plan view showing a situation
in which intention information is being transmitted
and received between a host vehicle, which is wait-
ing on a side road, and another vehicle, which is
traveling on a main road;
FIG. 8 is a block diagram showing the schematic
structure of a vehicle on-board communication de-
vice according to a second exemplary embodiment
of the present disclosure;
FIG. 9 is a flowchart showing a flow of processing
executed by a control device of the vehicle on-board
communication device according to the second ex-
emplary embodiment;
FIG. 10 is a block diagram showing the schematic
structure of a vehicle on-board communication de-
vice according to a third exemplary embodiment of
the present disclosure;
FIG. 11 is a flowchart showing a flow of processing
executed by a control device of the vehicle on-board
communication device according to the third exem-
plary embodiment;
FIG. 12 is a block diagram showing the schematic
structure of a vehicle on-board communication de-
vice according to a fourth exemplary embodiment of
the present disclosure;
FIG. 13 is a flowchart showing a flow of processing
executed by a control device of the vehicle on-board
communication device according to the fourth exem-
plary embodiment;
FIG. 14 is a perspective view showing an example
of a case in which intention information received by
the communication unit of a host vehicle is displayed
on a windshield portion so as to appear superim-
posed on another vehicle, which is the source of the
transmission, as seen from the perspective of the
driver of the host vehicle;
FIG. 15 is a block diagram showing the schematic
structure of a vehicle on-board communication de-
vice according to a fifth exemplary embodiment of
the present disclosure;
FIG. 16 is a flowchart showing a flow of processing
executed by a control device of the vehicle on-board
communication device according to the fifth exem-
plary embodiment;
FIG. 17 is a block diagram showing the schematic
structure of a vehicle on-board communication de-
vice according to a sixth exemplary embodiment of
the present disclosure;
FIG. 18 is a flowchart showing a flow of processing
executed by a control device of a vehicle on-board
communication device mounted in a vehicle (i.e., a
host vehicle) according to the sixth exemplary em-
bodiment;
FIG. 19 is a flowchart showing a flow of processing
executed by the control device of the vehicle on-
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board communication device which has been mount-
ed in another vehicle according to the sixth exem-
plary embodiment;
FIG. 20 is a plan view showing a situation in which
a lane entry permission request is transmitted by a
host vehicle when that host vehicle wishes to enter
a lane in front of a particular other vehicle from
among plural other vehicles traveling in a line in the
same traffic lane;
FIG. 21 is a plan view showing a situation in which
responses are sent from plural other vehicles to the
host vehicle which is requesting the lane entry per-
mission; and
FIG. 22 is a perspective view showing a situation in
which an occupant of the host vehicle is notified that
another vehicle that has given permission to make
a lane entry has been detected.

DETAILED DESCRIPTION

[First Embodiment]

[0031] Hereinafter, a vehicle on-board communication
device 10 and a vehicle V1 according to a first exemplary
embodiment of the present disclosure will be described
in detail with reference to FIG. 1 through FIG. 7. Note
that, hereinafter, if simple front-rear or left-right directions
are used in the following description, then, unless spe-
cifically stated otherwise, these refer respectively to the
front-rear and left-right directions of the vehicle V1.

(Structure)

[0032] The vehicle on-board communication device 10
according to the present exemplary embodiment is
mounted in the vehicle V1 (see FIG. 6 and FIG. 7; referred
to below as the ’host vehicle V1), and is an inter-vehicle
communication device that performs vehicle-to-vehicle
communication between the host vehicle V1 and other
vehicles V2 (see FIG. 6 and FIG. 7) that are located in
the vicinity of the host vehicle V1. In this exemplary em-
bodiment, a vehicle on-board communication device 10
is mounted in each one of the host vehicle V1 and the
other vehicles V2. Note that, in FIG. 7, plural other vehi-
cles V2 are shown in the form of other vehicles V21
through V23. This exemplary embodiment can also be
considered as an exemplary embodiment of a disclosure
of a vehicle on-board communication system that is
formed so as to include plural vehicles in which vehicle
on-board communication devices 10 have been mount-
ed.
[0033] As is shown in FIG. 1, the vehicle on-board com-
munication device 10 includes a communication unit 12,
an operating unit 14 that serves as an instruction input
unit, a notification execution unit 16, and a control device
18. The control device 18 includes a communication con-
trol unit 20 that controls the communication unit 12, and
a notification control unit 22 that controls the notification

execution unit 16. The operating unit 14 and the commu-
nication control unit 20 form an instruction unit 24, while
the notification execution unit 16 and the notification con-
trol unit 22 form a notification unit 26.
[0034] The communication unit 12 forms part of a wire-
less communication device that employs wireless com-
munication to transmit and receive intention information
relating to intentions of vehicle occupants between the
host vehicle V1 and the other vehicles V2. As is shown
in FIG. 1 and FIG. 2, this communication unit 12 includes
a receiver 28, a front transmitter 30, a rear transmitter
32, a left transmitter 34, and a right transmitter 36. For
example, a 700 MHz Intelligent Transport Systems
Standard (ARIB STD T-109) may be employed for the
format of the wireless communication between this com-
munication unit 12 and the communication units 12 of
the other vehicles V2. The front transmitter 30, rear trans-
mitter 32, left transmitter 34, and right transmitter 36 are
formed so as to transmit data only in a specific direction
via, for example, multi-hop broadcasting. More specifi-
cally, the front transmitter 30 only transmits data towards
the front side of the host vehicle V1, the rear transmitter
32 only transmits data towards the rear side of the host
vehicle V1, the left transmitter 34 only transmits data to-
wards the left side of the host vehicle V1, and the right
transmitter 36 only transmits data towards the right side
of the host vehicle V1.
[0035] The operating unit 14 forms an input unit of an
HMI (Human Machine Interface) provided in the vehicle
on-board communication device 10. As is shown in FIG.
3, this operating unit 14 is provided in a steering wheel
portion SW of the host vehicle V1, and as is shown in
FIG. 4, includes a rotary switch 38, a front switch 40, a
rear switch 42, a left switch 44, and a right switch 46. The
rotary switch 38 is capable, for example, of performing a
rotation action in an up-down direction. The front switch
40, rear switch 42, left switch 44, and right switch 46 are
formed by push-button switches, and are disposed so as
to surround the rotary switch 38 from the up, down, left,
and right directions. Note that an illustration of the steer-
ing wheel portion SW has been omitted from FIG. 4.
[0036] These switches, 38, 40, 42, 44, and 46 are able
to be operated by the right-hand thumb or the like of an
occupant (not shown in the drawing; in this case, the
driver) of the host vehicle V1. Note that the location where
the operating unit 14 is placed is not limited to the steering
wheel portion SW, and may be any location where the
operating unit 14 is easily operated by an occupant of
the host vehicle 14 (for example, on a center console
portion SC shown in FIG. 3). Moreover, instead of being
hard keys such as each of the above-described switches,
it is also possible for the operating unit 14 to be formed
by soft keys that are displayed on a center display (i.e.,
a touch panel) 48A or the like (described below).
[0037] The notification execution unit 16 forms an out-
put portion of the HMI provided in the vehicle on-board
communication device 10, and includes the display 48
as a display unit, and speakers 50 as an audio output
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unit. The display unit 48 is formed so as to include at
least one of the center display 48A, a head-up display
48B, a transparent display 48C, or a multi-information
display 48D. The center display 48A is provided in a car
navigation device CN that is disposed in a central portion
in a vehicle width direction in an instrument panel IP of
the host vehicle V1. The center display 48A displays im-
ages from a navigation system belonging to this car nav-
igation device CN or from an entertainment system or
the like. This center display 48A forms, for example, an
electrostatic capacity type touch panel.
[0038] The head-up display 48B is provided, for exam-
ple, above the instrument panel IP in front of a driver’
seat (not shown in the drawings) of the host vehicle V1.
The head-up display 48B projects image displays onto a
display area 48B1 set in a windshield portion (i.e., the
front windshield glass) WS of the host vehicle V1. This
head-up display 48B includes, for example, a light
source, a liquid crystal panel that transmits light emitted
from the light source, and reflectors that reflect the light
transmitted through the liquid crystal panel onto the dis-
play area 48B1. This head-up display 48B is capable of
displaying, for example, the aforementioned images from
the navigation system and the like in the display area
48B1.
[0039] The transparent display 48C is formed, for ex-
ample, by a transparent liquid crystal panel, and is formed
integrally with the windshield portion WS. In addition to
the aforementioned images from the navigation system
and entertainment system, the transparent display 48C
is also capable of displaying information used to facilitate
driving in an optional location on the windshield portion
WS. The multi-information display 48D is provided adja-
cent to the various instrument gauges such as the speed-
ometer (no symbol is given for this in the drawings) and
the like in front of the driver’ seat in the instrument panel
IP, and displays an odometer, a trip meter, the outside
temperature, and fuel information and the like. The
speakers 50 are provided respectively in left and right
side doors SD of the host vehicle V1, and serve as audio
output units for the aforementioned car navigation device
CN.
[0040] As is shown in FIG. 2, the control device 18 is
provided with a CPU 52, RAM 54, ROM 56 that serves
as a non-volatile storage unit for storing a communication
control program 58, and an input/output interface unit
(I/O) 60 that performs communication with external de-
vices, and these are mutually connected to each other
via a bus 62. Additionally, the aforementioned receiver
28, front transmitter 30, rear transmitter 32, left transmit-
ter 34, right transmitter 36, rotary switch 38, front switch
40, rear switch 42, left switch 44, right switch 46, display
48, and speakers 50 are also connected to the I/O 60. In
this control device 18, the communication control pro-
gram 58 is read from the ROM 56 and expanded in the
RAM 54, and the communication control program 58 ex-
panded in the RAM 54 is then executed by the CPU 52.
[0041] Multiple types of intention information showing

intentions of an occupant of the host vehicle V1, and
transmitting vehicle information showing the transmis-
sion source of the intention information are stored in the
ROM 56. For example, textual information (not shown in
the drawings) and graphic information GI (see FIG. 3)
are included in the multiple types of intention information.
Textual information is in the form of written information
such as, for example, ’Thank you’, ’Sorry’, ’Please go
ahead’, ’I’ve broken down’, ’Danger’, ’Fallen object
ahead’, ’Please allow me to turn right’, ’Please allow me
to turn left’, ’Please allow me to enter the lane’, and the
like. The graphic information GI is formed by animation
information representing animated characters such as,
for example, animals and fictitious creatures and the like.
Such animated characters are able to represent an in-
tention of a vehicle occupant by, for example, making a
small bow or the like. Note that, in FIG. 3, an example is
shown in which graphic information GI is displayed on
the transparent display 48 (i.e., on the windshield portion
WS). This graphic information GI may also be in the form
of graphic information that is commonly used to express
intentions (i.e., emotions) such as impatience, anger and
the like
[0042] A particular item of intention information is se-
lected from among the above-described multiple types
of intention information as a result of a rotation operation
being performed on the above-described rotary switch
38. The selected item of intention information is then set
as the intention information to be transmitted to another
vehicle V2 (hereinafter, this may be referred to as ’inten-
tion information for transmission’), and is displayed on
the display 48 (for example, on the multi-information dis-
play 48D).
[0043] Included in the transmitting vehicle information
is information such as the ’vehicle type, ’vehicle model’,
’vehicle color’, ’automobile registration number’, and the
like for the host vehicle V1. A structure in which this trans-
mitting vehicle information is stored in advance in the
ROM 56, for example, prior to the host vehicle V1 being
delivered as a new vehicle or as a used vehicle to a new
owner is employed.
[0044] The communication control unit 20 is formed
such that, when a pressing operation is performed on
one of the front switch 40, the rear switch 42, the left
switch 44, or the right switch 46, the communication con-
trol unit 20 controls the communication unit 12 and caus-
es the communication unit 12 to transmit intention infor-
mation for transmission. More specifically, when a press-
ing operation is performed on the front switch 40, the
communication control unit 20 causes the intention infor-
mation for transmission to be transmitted by the front
transmitter 30. In the same way, the communication con-
trol unit 20 causes the intention information for transmis-
sion to be transmitted by the rear transmitter 32 when a
pressing operation is performed on the rear switch 42,
and by the left transmitter 34 when a pressing operation
is performed on the left switch 44, and by the right trans-
mitter 36 when a pressing operation is performed on the
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right switch 46.
[0045] Moreover, the communication control unit 20 is
also formed such that, when the intention information for
transmission is being transmitted by one of the above-
described transmitters, the transmitting vehicle informa-
tion is also transmitted together with the intention infor-
mation for transmission. Note that the pressing operation
described above corresponds to transmission instruc-
tions input into the instruction unit 24 by an occupant of
the host vehicle V1. Instructions for the transmission di-
rection (i.e., vehicle front side, vehicle rear side, vehicle
left side, and vehicle right side) are included in the trans-
mission instructions.
[0046] The notification control unit 22 is formed such
that, when the receiver 28 of the communication unit 12
receives intention information for transmission and trans-
mitting vehicle information from another vehicle V2, the
notification control unit 22 controls the notification exe-
cution unit 16, and causes the occupant of the host ve-
hicle V1 to be notified about these information items.
More specifically, the notification control unit 22 causes
the intention information for transmission and transmit-
ting vehicle information received by the communication
unit 12 to be displayed on the display 48, and also causes
the respective information to be output as audio from the
speakers 50. Note that it is also possible to employ a
structure in which just one of the intention information for
transmission or the transmitting vehicle information is dis-
played on the display 48, while the other one thereof is
output as audio via the speakers 50. Moreover, in the
following description, in some cases, the intention infor-
mation for transmission and transmitting vehicle informa-
tion transmitted by the communication unit 12 of the host
vehicle V1 to another vehicle V2 are referred to as ’trans-
mission information’, while the intention information for
transmission and transmitting vehicle information re-
ceived by the communication unit 12 of the host vehicle
V1 from another vehicle V2 are referred to as ’reception
information’.
[0047] Next, the communication control processing ex-
ecuted by the control device 18 will be described with
reference to the flowchart shown in FIG. 5. When, for
example, an ignition switch (not shown in the drawings)
of the host vehicle V1 is turned on, the control device 18
starts executing the communication control program 58.
When the communication control program 58 is started,
firstly, in step S1, it is determined by the communication
control unit 20 whether or not the communication unit 12
has received reception information from another vehicle
V2. If this determination is negative, the routine moves
to step S4, while if the determination is affirmative, the
routine moves to step S2.
[0048] In step S2, based on an output from the com-
munication control unit 20, the notification control unit 22
controls the notification execution unit 16, and causes
the occupant of the host vehicle V1 to be notified about
the reception information. Once the processing of step
S2 is completed, the routine moved to step S3. In step

S3, the control device 18 determines whether or not the
driving of the host vehicle V1 has ended based, for ex-
ample, on whether or not the ignition switch of the host
vehicle V1 has been turned off. If this determination is
negative, the routine moves to the above-described step
S1, while if the determination is affirmative, the commu-
nication control processing shown in FIG. 5 is ended.
[0049] If, on the other hand, the determination in step
S1 is negative and the routine moves to step S4, the
communication control unit 20 then determines whether
or not a rotation operation has been performed on the
rotary switch 38. If this determination is negative, the
communication control unit 20 leaves the intention infor-
mation item selected immediately prior to the ending of
the previous driving set as the intention information for
transmission, and the routine moves to step S6.
[0050] If, on the other hand, the determination by the
control device 18 in step S4 is affirmative, the routine
moves to step S5. In step S5, the communication control
unit 20 alters the setting of the intention information for
transmission to the intention information item selected
by the aforementioned rotation operation, and the routine
moves to step S6.
[0051] In step S6, whether or not the front switch 40
has been operated is determined by the communication
control unit 20. If this determination is negative, the rou-
tine moves to step S8, while if this determination is af-
firmative, the routine moves to step S7. In step S7, the
communication control unit 20 causes the front transmit-
ter 30 to transmit the transmission information. Once the
processing of step S7 has ended, the routine returns to
the above-described step S3.
[0052] In step S8, whether or not the rear switch 42
has been operated is determined by the communication
control unit 20. If this determination is negative, the rou-
tine moves to step S10, while if this determination is af-
firmative, the routine moves to step S9. In step S9, the
communication control unit 20 causes the rear transmit-
ter 32 to transmit the intention information for transmis-
sion. Once the processing of step S9 has been complet-
ed, the routine returns to the above-described step S3.
[0053] In step S10, whether or not the left switch 44
has been operated is determined by the communication
control unit 20. If this determination is negative, the rou-
tine moves to step S12, while if this determination is af-
firmative, the routine moves to step S11. In step S11, the
communication control unit 20 causes the left transmitter
34 to transmit the intention information for transmission.
Once the processing of step S11 has been completed,
the routine returns to the above-described step S3.
[0054] In step S12, whether or not the right switch 46
has been operated is determined by the communication
control unit 20. If this determination is negative, the rou-
tine returns to the above-described step S3, while if this
determination is affirmative, the routine moves to step
S13. In step S13, the communication control unit 20 caus-
es the right transmitter 36 to transmit the intention infor-
mation for transmission. Once the processing of step S13
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has been completed, the routine returns to the above-
described step S3.

(Actions and Effects)

[0055] Next, actions and effects of the present exem-
plary embodiment will be described.
[0056] In the present exemplary embodiment, when an
occupant of the host vehicle V1 performs a rotation op-
eration on the rotary switch 38, one particular intention
information item is selected from among the multiple
types of intention information stored in the ROM 56 of
the control device 18. When the vehicle occupant then
operates the operating unit 14, this selected intention in-
formation item is transmitted via wireless communication
to other vehicles V2 by the communication unit 12. Ad-
ditionally, when the communication unit 12 receives in-
tention information from another vehicle V2, the notifica-
tion unit 26 notifies the vehicle occupant of the host ve-
hicle V1 about the received intention information. As a
result, intentions of vehicle occupants can be transmitted
irrespective of the traveling state of the vehicles or the
weather conditions or the like.
[0057] More specifically, for example, as is shown in
FIG. 6, when an occupant of the host vehicle V1, which
is traveling in front, selects intention information such as
’Please go ahead’, or ’Fallen object ahead’, and performs
a pressing operation on the rear switch 42, the relevant
intention information is transmitted towards the rear of
the vehicle by the communication unit 12. The transmit-
ted intention information is received by the communica-
tion unit 12 of the other vehicle V2, which is traveling
behind, and the communication unit 12 of the other ve-
hicle V2 then notifies an occupant of this other vehicle
V2 about this received intention information. As a result,
intentions of vehicle occupants can be transmitted be-
tween the host vehicle V1 and another vehicle V2 even
in conditions in which visibility is poor, such as at night,
or in thick fog or the like.
[0058] Moreover, for example, as is shown in FIG. 7,
when an occupant of the host vehicle V1 who desires to
turn right from a side road SR into a main road MR (see
an arrow TR in FIG. 7) selects intention information such
as ’Please allow me to turn right’, and performs a pressing
operation on the right switch 46, the relevant intention
information is transmitted towards the right side of the
vehicle by the communication unit 12. The transmitted
intention information is received by the communication
unit 12 of another vehicle V22, which is located on the
main road MR on the right side of the host vehicle V1,
and the communication unit 12 of the other vehicle V22
then notifies an occupant of this other vehicle V22 about
the received intention information. If, as a result of this
notification, the occupant of the other vehicle V22 permits
the right turn, the occupant of the host vehicle V1 selects
intention information such as, for example, ’Thank you’,
and performs a pressing operation on the right switch 46
so as to convey their gratitude to the occupant of the

other vehicle V22. As a result, intentions of vehicle oc-
cupants can be accurately transmitted between the host
vehicle V1 and the other vehicle V22.
[0059] Moreover, in the present exemplary embodi-
ment, the communication unit 12 transmits and receives
transmitting vehicle information, which shows the source
of the intention information transmission, together with
the intention information, and the notification unit 26 no-
tifies the occupant of the host vehicle V1 about the trans-
mitting vehicle information received by the communica-
tion unit 12 together with the intention information. As a
result, it is possible to prevent any ambiguity as to the
source of the intention information transmission.
[0060] Furthermore, in the present exemplary embod-
iment, when the occupant of the host vehicle V1 is trans-
mitting intention information to the other vehicle V2, by
performing a rotation operation on the rotary switch 38
that vehicle occupant selects one particular intention in-
formation item to be transmitted by the communication
unit 12 from among the multiple types of intention infor-
mation stored in the instruction unit 24. As a result, it is
possible to reduce the burden on the occupant of the host
vehicle V1 of having to think up the contents of the inten-
tion information to be transmitted to the other vehicle V2.
[0061] Moreover, in the present exemplary embodi-
ment, the notification unit 26 is provided with the display
48 that displays the reception information received by
the communication unit 12 on at least one of the wind-
shield portion WS or the instrument panel IP of the host
vehicle V1. As a result, an occupant of the host vehicle
V1 is able to visually confirm intention information trans-
mitted from another vehicle V2.
[0062] Moreover, in the present exemplary embodi-
ment, an instruction concerning the direction in which the
intention information is to be transmitted is contained in
the transmission instructions input by the occupant of the
host vehicle V1 into the instruction unit 24, and the com-
munication unit 12 transmits the intention information in
the transmission direction that was input into the instruc-
tion unit 24. In a structure of this type, because it is not
necessary to detect the destination of the intention infor-
mation transmission, the device structure can be simpli-
fied compared to when the destination of the intention
information transmission does need to be detected.
[0063] Furthermore, in the present exemplary embod-
iment, the instruction unit 24 is provided with the operat-
ing unit 14 (i.e., the rotary switch 38, the front switch 40,
the rear switch 42, the left switch 44, and the right switch
46). As a consequence, an occupant of the host vehicle
V1 is able to input an instruction to transmit intention in-
formation into the instruction unit 24 by operating the op-
erating unit 14.

(Supplementary Description of the First Exemplary Em-
bodiment)

[0064] In the above-described first exemplary embod-
iment, a structure is employed in which there are provided
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the front transmitter 30, the rear transmitter 32, the left
transmitter 34, the right transmitter 36, the front switch
40, the rear switch 42, the left switch 44, and the right
switch 46 so that transmission information can be trans-
mitted selectively towards any of the vehicle front side,
the vehicle rear side, the vehicle left side and the vehicle
right side, however, the present disclosure is not limited
to this. In other words, in addition to the above structure,
it is also possible for transmitters and switches to be add-
ed that enable transmission information to be selectively
transmitted diagonally towards a vehicle front-left direc-
tion, diagonally towards a vehicle front-right direction, di-
agonally towards a vehicle rear-left direction, and diag-
onally towards a vehicle rear-right direction.
[0065] Additionally, it is also possible to employ a struc-
ture in which, for example, transmission information can
be selectively transmitted only towards the vehicle front
side and towards the vehicle rear side, or a structure in
which transmission information can be transmitted only
towards the vehicle front side or only towards the vehicle
rear side. In this case, it is possible for the transmitters
and switches to be omitted for directions in which trans-
mission information is unable to be transmitted. Addition-
ally, in this case, it is also possible to employ a structure
in which, for example, hazard switches and the like that
are used to cause hazard lights to flash on and off are
formed by the operating unit (i.e., the instruction input
unit). Moreover, if, for example, a transmitter whose
transmission direction is capable of being altered to the
front, the rear, the left, and the right is utilized, then only
a single transmitter need be provided.
[0066] Furthermore, it is also possible to employ a
structure in which, for example, a direction indicating le-
ver that is used to cause directional indicators (i.e., wink-
ers) of the host vehicle V1 to flash on and off is formed
by the operating unit, and the communication control unit
causes the communication unit to transmit intention in-
formation (for example, intention information such as
’Thank you’) in accordance with an operation of the di-
rection indicating lever. In this case, a structure is em-
ployed in which, for example, the communication unit
causes intention information to be transmitted within a
previously set range (for example, within a range of sev-
eral tens of meters from the host vehicle VI) via a broad-
cast. By employing this structure, for example, in a situ-
ation such as that shown in FIG. 7 (i.e., a situation in
which the right-turn winker of the host vehicle V1 is flash-
ing on and off), intention information such as ’Thank you’
can be transmitted from the host vehicle V1 to the other
vehicle V23.
[0067] Moreover, in the above-described first exem-
plary embodiment, a structure is employed in which mul-
tiple types of intention information are stored in the ROM
56 of the control device 18, and one intention information
item is selected from among the multiple types of inten-
tion information as the intention information for transmis-
sion via a rotation operation input into the rotary switch
38, however, the present disclosure is not limited to this.

In other words, it is also possible to employ a structure
in which, for example, the aforementioned multiple types
of intention information are displayed on the center dis-
play 48A (i.e., on a touch panel), and one intention infor-
mation item is selected from among the multiple types of
intention information as the intention information for
transmission via a touch operation input into this center
display 48A. Additionally, it is also possible to employ a
structure in which only one intention information item (for
example, textual information such as ’Thank you’) is
stored in the control device 18. In this case, the structure
(i.e., the rotary switch 38 and the like) used to select the
intention information for transmission is no longer re-
quired.
[0068] In addition, in the above-described first exem-
plary embodiment, a structure is employed in which the
notification execution unit 16 is provided with the display
48 and the speakers 50, however, the present disclosure
is not limited to this and it is also possible to employ a
structure in which one of the display 48 or the speakers
50 are omitted.
[0069] Next, another exemplary embodiment of the
present disclosure will be described. Note that compo-
nent elements and actions that are fundamentally the
same as in the above-described exemplary embodiment
are given the same descriptive symbols as in the above-
described exemplary embodiment, and any description
thereof is omitted.

[Second Embodiment]

[0070] FIG. 8 is a block diagram showing the schematic
structure of a vehicle on-board communication device 70
according to a second exemplary embodiment of the
present disclosure. In this exemplary embodiment, a ve-
hicle on-board communication device 70 is installed in
each of the host vehicle V1 and the other vehicles V2.
This vehicle on-board communication device 70 is pro-
vided with an instruction input unit 72 that is different from
the operating unit (i.e., instruction input unit) 14 according
to the first exemplary embodiment. Additionally, in this
exemplary embodiment, the control device 18 is provided
with a voice recognition unit 74. This voice recognition
unit 74, along with the instruction input unit 72 and the
communication control unit 20, together form the instruc-
tion unit 24. This instruction unit 24 is formed so as to be
able to receive transmission instructions by voice (here-
inafter, these may be referred to as ’voice instructions’)
from an occupant of the host vehicle V1.
[0071] The instruction input unit 72 is provided with a
microphone 76, which serves as a voice acquisition unit,
and a single switch (i.e., operating unit) 78 that is used
to turn the microphone 76 on and off. The microphone
76 is provided, for example, above the instrument panel
IP (see FIG. 3) in front of the driver’s seat, while the switch
78 is provided in a position where it is easily operated by
the driver of the host vehicle V1 (for example, in the steer-
ing wheel portion SW shown in FIG. 3). The microphone
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76 and the switch 78 are connected to the I/O 60 (see
FIG. 2) of the control device 18.
[0072] Multiple types of audio data corresponding to
the aforementioned voice instructions are stored in the
ROM 56 of the control device 18. Data showing the in-
tention of the occupant of the host vehicle V1, and data
showing the transmission direction such as, for example,
’transmit "Thank you" towards the front’, or ’transmit
"Danger" towards the rear’ are contained in the audio
data. The microphone 76 is formed so as to be turned
on while a pressing operation is being performed on the
switch 78, and turned off when no pressing operation is
being performed on the switch 78. The voice recognition
unit 74 of the control device 18 is formed so as to recog-
nize voice instructions by comparing an output from the
microphone 76 with audio data stored in the ROM.
[0073] Next, communication control processing exe-
cuted by the control device 18 according to the present
exemplary embodiment will be described with reference
to a flowchart shown in FIG. 9. In steps S1 through S3,
S7, S9, S11, and S13, the control device 18 executes
the same type of processing as in the first exemplary
embodiment. If the determination by the control device
18 in step S1 is negative, the routine moves to step S14.
In step S14, based on an output from the microphone
76, the voice recognition unit 74 determines whether or
not a voice instruction has been received from an occu-
pant of the host vehicle V1. More specifically, the voice
recognition unit 74 determines whether or not a voice
acquired by the microphone 76 matches any of the mul-
tiple types of audio data stored in the ROM 56. If this
determination is negative, in other words, if an acquired
voice does not match any of the audio data stored in the
ROM 56, it is determined that there is ’no voice instruction
input’, and the routine returns to step S1. If, on the other
hand, the aforementioned determination is affirmative,
namely, if the acquired voice does match any of the audio
data stored in the ROM 56, it is determined that there is
’voice instruction input’, and the routine moves to step
S15.
[0074] In step S15, the voice recognition unit 74 deter-
mines whether or not the instruction for the transmission
direction contained in the acquired voice was ’front’. If
this determination is negative, the routine moves to step
S16, while if the determination is affirmative, the routine
moves to step S7. In step S7, the communication control
unit 20 controls the communication unit 12 based on the
output from the voice recognition unit 74, and causes
transmission information corresponding to the voice in-
struction to be transmitted towards the vehicle front side.
[0075] In step SI6, the voice recognition unit 74 deter-
mines whether or not the instruction for the transmission
direction contained in the acquired voice was ’rear’. If this
determination is negative, the routine moves to step S17,
while if the determination is affirmative, the routine moves
to step S9. In step S9, the communication control unit 20
controls the communication unit 12 based on the output
from the voice recognition unit 74, and causes transmis-

sion information corresponding to the voice instruction
to be transmitted towards the vehicle rear side.
[0076] In step S17, the voice recognition unit 74 deter-
mines whether or not the instruction for the transmission
direction contained in the acquired voice was ’left. If this
determination is negative, the routine moves to step S18,
while if the determination is affirmative, the routine moves
to step S11. In step S11, the communication control unit
20 controls the communication unit 12 based on the out-
put from the voice recognition unit 74, and causes trans-
mission information corresponding to the voice instruc-
tion to be transmitted towards the vehicle left side.
[0077] In step S18, the voice recognition unit 74 deter-
mines whether or not the instruction for the transmission
direction contained in the acquired voice was ’right. If this
determination is negative, the routine moves to step S3,
while if the determination is affirmative, the routine moves
to step S13. In step S13, the communication control unit
20 controls the communication unit 12 based on the out-
put from the voice recognition unit 74, and causes trans-
mission information corresponding to the voice instruc-
tion to be transmitted towards the vehicle right side.
[0078] In this exemplary embodiment, structure other
than that described above is the same as in the first ex-
emplary embodiment. Therefore, in this exemplary em-
bodiment as well, intentions of vehicle occupants can be
transmitted between the host vehicle V1 and other vehi-
cles V2 irrespective of the vehicle running state and the
weather conditions. Moreover, in this exemplary embod-
iment, an occupant of the host vehicle V1 is able to trans-
mit instructions to the instruction unit 24 via their voice.

[Third Exemplary Embodiment]

[0079] FIG. 10 is a block diagram showing the sche-
matic structure of a vehicle on-board communication de-
vice 80 according to a third exemplary embodiment of
the present disclosure. In this exemplary embodiment, a
vehicle on-board communication device 80 is installed in
each of the host vehicle V1 and the other vehicles V2.
This vehicle on-board communication device 80 is pro-
vided with an instruction input unit 82 that is different from
the operating unit (i.e., instruction input unit) 14 according
to the first exemplary embodiment. Additionally, in this
exemplary embodiment, the control device 18 is provided
with an operation recognition unit 84. This operation rec-
ognition unit 84, along with the instruction input unit 82
and the communication control unit 20, together form the
instruction unit 24. This instruction unit 24 is formed so
as to be able to receive transmission instructions via ges-
tures (hereinafter, these may be referred to as ’operation
instructions’) from an occupant of the host vehicle V1.
[0080] The instruction input unit 82 is provided with the
rotary switch 38, and a vehicle interior camera 86 (see
FIG. 3) that captures images of an occupant (in this case,
the driver) of the host vehicle V1. The rotary switch 38 is
the same type of rotary switch as that employed in the
first exemplary embodiment, and an occupant of the host
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vehicle V1 performs a rotation operation on the rotary
switch 38 in order to select intention information for trans-
mission. The vehicle interior camera 86 is provided, for
example, on the vehicle cabin interior side of an upper
end portion of the windshield portion WS, and captures
images of an upper body portion of the occupant of the
host vehicle V1. The vehicle interior camera 86 is con-
nected to the I/O 60 (see FIG. 2) of the control device
18. The vehicle interior camera 86 and the operation rec-
ognition unit 84 of the control device 18 form an operation
detecting unit 88 that detects an operation performed by
a vehicle occupant of the host vehicle V1.
[0081] More specifically, multiple types of image data
corresponding to the aforementioned operating instruc-
tions are stored in the ROM 56 of the control device 18.
Data showing, for example, the direction of the line of
sight of a vehicle occupant of the host vehicle V1, as well
as the orientation of their face, movement of their eye-
balls, movement of their face, movement of their mouth,
movement of their arms, movement of their hands, and
movement of their fingers and the like is contained in this
image data. The operation recognition unit 84 of the con-
trol device 18 is formed so as to recognize operation in-
structions by comparing images captured by the vehicle
interior camera 86 with image data stored in the ROM.
More specifically, if, for example, the occupant of the host
vehicle V1 raises their right hand at the same time as
their line of sight is facing towards the right, the operation
recognition unit 84 recognizes that an operation instruc-
tion that contains a transmission direction instruction to
’transmit to the right’ has been made. The communication
control unit 20 then controls the communication unit 12
based on an output from the operation recognition unit
84. As a result, a structure is created in which the com-
munication unit 12 transmits the intention information for
transmission that has been selected by the rotation op-
eration of the rotary switch 38 together with transmitting
vehicle information towards the vehicle right side. Note
that, in the present exemplary embodiment, a structure
is employed in which the intention information for trans-
mission is selected via a rotation operation performed on
the rotary switch 38, however, the present disclosure is
not limited to this and it is also possible for intention in-
formation for transmission to be selected by the occupant
of the host vehicle V1 making a gesture. In this case, a
selection operation unit such as the rotary switch 38 or
the like is no longer required.
[0082] Next, communication control processing exe-
cuted by the control device 18 according to the present
exemplary embodiment will be described with reference
to a flowchart shown in FIG. 11. In steps S1 through S5,
S7, S9, S11, and S13, the control device 18 executes
the same type of processing as in the first exemplary
embodiment, however, if the determination in step S4 is
negative, or if the determination in step S5 is completed,
then the routine moves to step S19. In step S19, based
on an output from the vehicle interior camera 86, the op-
eration recognition unit 84 determines whether or not an

operation instruction has been received from an occu-
pant of the host vehicle V1. More specifically, the oper-
ation recognition unit 84 determines whether or not im-
ages captured by the vehicle interior camera 86 match
any of the multiple types of image data stored in the ROM
56. If this determination is negative, in other words, if the
captured images do not match any of the image data
stored in the ROM 56, it is determined that there is ’no
operation instruction input’, and the routine returns to
step S1. If, on the other hand, the aforementioned deter-
mination is affirmative, namely, if the captured images
do match any of the image data stored in the ROM 56,
it is determined that there is ’operation instruction input’,
and the routine moves to step S20.
[0083] In step S20, the operation recognition unit 84
determines whether or not the instruction for the trans-
mission direction contained in the captured images was
’front’. If this determination is negative, the routine moves
to step S21, while if the determination is affirmative, the
routine moves to step S7. In step S7, the communication
control unit 20 controls the communication unit 12 based
on the output from the operation recognition unit 84, and
causes transmission information corresponding to the
operation instruction to be transmitted towards the vehi-
cle front side.
[0084] In step S21, the operation recognition unit 84
determines whether or not the instruction for the trans-
mission direction contained in the captured images was
’rear’. If this determination is negative, the routine moves
to step S22, while if the determination is affirmative, the
routine moves to step S9. In step S9, the communication
control unit 20 controls the communication unit 12 based
on the output from the operation recognition unit 84, and
causes transmission information corresponding to the
operation instruction to be transmitted towards the vehi-
cle rear side.
[0085] In step S22, the operation recognition unit 84
determines whether or not the instruction for the trans-
mission direction contained in the captured images was
’left’. If this determination is negative, the routine moves
to step S23, while if the determination is affirmative, the
routine moves to step S11. In step S11, the communica-
tion control unit 20 controls the communication unit 12
based on the output from the operation recognition unit
84, and causes transmission information corresponding
to the operation instruction to be transmitted towards the
vehicle left side.
[0086] In step S23, the operation recognition unit 84
determines whether or not the instruction for the trans-
mission direction contained in the captured images was
’right’. If this determination is negative, the routine moves
to step S3, while if the determination is affirmative, the
routine moves to step S13. In step S13, the communica-
tion control unit 20 controls the communication unit 12
based on the output from the operation recognition unit
84, and causes transmission information corresponding
to the operation instruction to be transmitted towards the
vehicle right side.
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[0087] In this exemplary embodiment, structure other
than that described above is the same as in the first ex-
emplary embodiment. Therefore, in this exemplary em-
bodiment as well, intentions of vehicle occupants can be
transmitted between the host vehicle V1 and other vehi-
cles V2 irrespective of the vehicle running state and the
weather conditions. Moreover, in this exemplary embod-
iment, an occupant of the host vehicle V1 is able to trans-
mit instructions to the instruction unit 24 using gestures.

[Fourth Exemplary Embodiment]

[0088] FIG. 12 is a block diagram showing the sche-
matic structure of a vehicle on-board communication de-
vice 90 according to a fourth exemplary embodiment of
the present disclosure. In this exemplary embodiment, a
vehicle on-board communication device 90 is installed in
each of the host vehicle V1 and the other vehicles V2.
This vehicle on-board communication device 90 is pro-
vided with the same instruction input unit 72 as the in-
struction input unit 72 according to the second exemplary
embodiment. Additionally, in this exemplary embodi-
ment, the display 48 includes the transparent display 48C
(see FIG. 3). Note that it is also possible to employ a
structure in which the operating unit (i.e., the instruction
input unit) 14 according to the first exemplary embodi-
ment, or the instruction input unit 82 according to the third
exemplary embodiment is provided instead of the instruc-
tion input unit 72.
[0089] Furthermore, in this exemplary embodiment, an
external sensor 92 is connected to the I/O 60 of the control
device 18, and the control device 18 is provided with an
external situation recognition unit 96. The external sensor
92 and the external situation recognition unit 96 form a
transmission source detecting unit 98 that detects a po-
sition of another vehicle V2 that is the source of an in-
tention information transmission received by the commu-
nication unit 12.
[0090] The external sensor 92 includes a vehicle ex-
ternal camera 94 that captures images of at least a front
side of the host vehicle V1. The external sensor 92 may
include at least one of radar and LIDER (Laser Imaging
Detection and Ranging) in addition to the vehicle external
camera 94. The vehicle external camera 94 may be pro-
vided, for example, on the vehicle cabin interior side of
the upper end portion of the windshield portion WS of the
host vehicle V1. The vehicle external camera 94 may be
a monocular camera or a stereo camera. A stereo camera
is provided with two image capture units, and these are
positioned so as to reproduce binocular disparity. Infor-
mation relating to a depth direction is included in the im-
age capture information of a stereo camera. The radar
transmits radio waves (for example, milliwaves) around
the vehicle, and detects obstacles by receiving radio
waves reflected by these obstacles. The LIDER emits
light around the vehicle, and detects obstacles by receiv-
ing light reflected by an obstacle, and measuring the dis-
tance to the point of reflection.

[0091] The external situation recognition unit 96 rec-
ognizes a situation on the front side of the host vehicle
V1 based on an output from the external sensor 92 when
the communication unit 12 receives reception informa-
tion from another vehicle V2. The external situation rec-
ognition unit 96 then compares the recognized situation
with the transmitting vehicle information included in the
reception information. As a result, a structure is created
in which the external situation recognition unit 96 is able
to determine whether or not the other vehicle V2 which
is the source of a particular transmission is located on
the front side of the host vehicle V1. More specifically,
the external situation recognition unit 96 determines
whether or not the other vehicle V2 is located within an
area that overlaps with the windshield portion WS when
viewed from the perspective of the driver of the host ve-
hicle V1. Note that, as an example of a case in which the
other vehicle V2 which is the source of a transmission is
located on the front side of the host vehicle V1, a situation
is shown in FIG. 14 in which the other vehicle V2 which
is the source of a transmission crosses in front of the host
vehicle V1, for example, at an intersection that is not con-
trolled by traffic lights.
[0092] Next, communication control processing exe-
cuted by the control device 18 according to the present
exemplary embodiment will be described with reference
to a flowchart shown in FIG. 13. In this exemplary em-
bodiment, if the determination by the control device 18
in step S1 is affirmative, the routine moves to step S24,
while if the determination in step S1 is negative, the rou-
tine moves to step S14. If the routine moves to step S14,
then the same type of processing is performed as in the
second exemplary embodiment.
[0093] If, however, the routine moves to step S24, in
other words, if the control device 18 determines that the
communication unit 12 has received the reception infor-
mation, the external situation recognition unit 96 of the
control device 18 acquires image data for the front side
of the host vehicle V1 using the external sensor 92. When
the processing of this step S24 is completed, the routine
moves to step S25.
[0094] In step S25, the external situation recognition
unit 96 determines whether or not another vehicle V2 that
matches the transmitting vehicle information contained
in the reception information received by the communica-
tion unit 12 is located on the front side of the host vehicle
V1. If this determination is affirmative, the routine moves
to step S26, while if the determination is negative, the
routine moves to step S27.
[0095] In step S26, the notification control unit 22 dis-
plays the intention information contained in the reception
information received by the communication unit 12 on
the transparent display 48C (i.e., on the windshield por-
tion WS). In this case, the notification control unit 22 rec-
ognizes the position of the other vehicle V2 based on an
output from the external situation recognition unit 96. In
addition, the notification control unit 22 displays the re-
ceived intention information on the transparent display
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48C such that it appears either superimposed on or ad-
jacent to the other vehicle V2 when viewed from the per-
spective of the driver of the host vehicle V1 (see FIG. 14).
[0096] Note that, in FIG. 14, an example in which in-
tention information showing ’Thank you’ received by the
communication unit 12 is displayed so as to appear su-
perimposed on the other vehicle V2 from the perspective
of the driver of the host vehicle V1, however, the present
disclosure is not limited to this. In other words, it is also
possible to employ a structure in which received intention
information is displayed adjacently to and either above,
below, to the left, or to the right of the other vehicle V2
from the perspective of the driver of the host vehicle V1.
Moreover, in the present exemplary embodiment, as is
described above, as a result of the notification unit 26
displaying the intention information such that "it is either
superimposed on or adjacent to the other vehicle" on the
transparent display 48C, a structure in which the occu-
pant of the host vehicle V1 is notified about the transmis-
sion source of the transmitting vehicle information, name-
ly, of the intention information is created.
[0097] If, however, the routine moves to step S27, in
other words, if it is determined that another vehicle V2
that matches the transmitting vehicle information con-
tained in the reception information received by the com-
munication unit 12 is not located on the front side of the
host vehicle V1, the notification control unit 22 displays
the received intention information showing ’Thank you’
at a predetermined position (for example, at a previously
set position in front of the driver) on the windshield portion
WS. Once the processing of step S27 has been complet-
ed, the routine moves to step S3.
[0098] In this exemplary embodiment, structure other
than that described above is the same as in the first ex-
emplary embodiment. Therefore, in this exemplary em-
bodiment as well, intentions of vehicle occupants can be
transmitted between the host vehicle V1 and other vehi-
cles V2 irrespective of the vehicle running state and the
weather conditions. Moreover, in this exemplary embod-
iment, because intention information received by the
communication unit 12 is displayed on the windshield
portion WS such that it appears either superimposed on
or adjacent to the other vehicle V2 when viewed from the
perspective of the driver of the host vehicle V1, an occu-
pant of the host vehicle V1 is able to easily confirm the
source of an intention information transmission.

[Fifth Exemplary Embodiment]

[0099] FIG. 15 is a block diagram showing the sche-
matic structure of a vehicle on-board communication de-
vice 100 according to a fifth exemplary embodiment of
the present disclosure. In this exemplary embodiment, a
vehicle on-board communication device 100 is installed
in each of the host vehicle V1 and the other vehicles V2.
Instead of the communication unit 12 of the first exem-
plary embodiment, this vehicle on-board communication
device 100 is provided with a network communication

unit 110 that serves as a communication unit. Addition-
ally, a vehicle position detecting unit 114 is also provided
in this exemplary embodiment. The network communi-
cation unit 110 and the vehicle position detecting unit 114
are connected to the I/O 60 of the control device 18, and
the control device 18 includes a vehicle identifying unit
118. The network communication unit 110, the vehicle
position detecting unit 114, and the vehicle identifying
unit 118 form the transmission source detecting unit 98
and a vehicle detecting unit 120. The transmission source
detecting unit 98 is formed so as to detect the position
of anther vehicle V2 that is the source of an intention
information transmission received by the network com-
munication unit 110. The vehicle detecting unit 120 is
formed so as to detect another vehicle V2 that is located
adjacently to the host vehicle V1, and that has also been
specified by an occupant of the host vehicle V1 as being
the destination for an intention information transmission.
This will now be described more specifically.
[0100] The network communication unit 110 includes
a wireless LAN router 112, and the control device 18 is
connected to an IP (Internet Protocol) network via this
wireless LAN router 112. As a result, the control device
18 is connected via this IP network to a server of a vehicle
information processing center that is capable of commu-
nicating with the host vehicle V1 and other vehicles V2.
Note that the network communication unit 110 may also
communicate with an external server such as the Cloud
or the like via a network such as a mobile telephone com-
munication network or the like.
[0101] The vehicle position detecting unit 114 includes
a GPS receiver 116. The GPS receiver 116 establishes
the position (for example, the latitude and longitude of
the host vehicle V1) of the host vehicle V1 by receiving
signals from three or more GPS satellites. A structure is
employed in which information relating to the position
and direction of travel (hereinafter, referred to as ’posi-
tional information’) of the host vehicle V1 obtained by the
GPS receiver 116 is transmitted by the network commu-
nication unit 110 to the server of the vehicle information
processing center, and this information is accumulated
in this server. Positional information for the other vehicles
V2 is also accumulated in this server. Note that it is also
possible for another device that is capable of identifying
the positions (for example, the latitude and longitude) of
the host vehicle V1 and the other vehicles V2 to be used
instead of the GPS receiver 116.
[0102] When an occupant of the host vehicle V1 has
instructed by means of a voice instruction that the instruc-
tion unit 24 transmit intention information, and has spec-
ified the other vehicle V2 which is the destination of the
transmission, the vehicle identifying unit 118 detects (i.e.,
retrieves) the positional information and the IP address
of the specified other vehicle V2 using information accu-
mulated in the server of the vehicle information process-
ing center. More specifically, when, for example, an oc-
cupant of the host vehicle V1 inputs a voice instruction
to ’transmit "Thank you" to the vehicle diagonally to the
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front and right’, the vehicle identifying unit 118 detects
the positional information and the IP address of another
vehicle V2 that is located diagonally to the front and right
of the host vehicle V1 and that is also at the shortest
distance from the host vehicle V1. The communication
control unit 220 then controls the network communication
unit 110 based on an output from the vehicle identifying
unit 118, and transmits transmission information corre-
sponding to the above-described voice instruction to the
detected IP address.
[0103] Next, communication control processing exe-
cuted by the control device 18 according to the present
exemplary embodiment will be described with reference
to a flowchart shown in FIG. 16. In this exemplary em-
bodiment, if the determination by the control device 18
in step S1 is negative, the routine moves to step S14,
while if the determination in step S1 is affirmative, the
routine moves to step S28.
[0104] If the routine moves to step S28, in other words,
if the control device 18 determines that the network com-
munication unit 110 has received reception information
from another vehicle V2, the vehicle identifying unit 118
of the control unit 18 acquires positional information for
the other vehicle V2 that is the transmission source from
the server of the vehicle information processing center
via the network communication unit 110. As a result, the
vehicle identifying unit 118 recognizes the position of the
other vehicle V2 that is the transmission source. Once
the processing of step S28 has been completed, the rou-
tine moves to step S25. In steps S25 through S27, the
same type of processing as that of the fourth exemplary
embodiment is executed.
[0105] If, however, the determination in step S1 is neg-
ative and the routine moves to step S14, then whether
or not a voice instruction has been input is determined
by the voice recognition unit 74 of the control device 18.
If this determination is negative, the routine returns to
step S1, while if the determination is positive, the routine
moves to step S29.
[0106] In step S29, the other vehicle V2 which the oc-
cupant of the host vehicle V1 has specified as the trans-
mission destination of the transmission information is de-
tected by the vehicle detecting unit 120. More specifically,
the vehicle identifying unit 118 of the vehicle detecting
unit 120 detects the positional information and IP address
of the other vehicle V2 specified as the transmission des-
tination using information provided by the server of the
vehicle information processing center. Once the process-
ing of this step S29 has been completed, the routine
moves to step S30.
[0107] In step S30, the communication control unit 20
of the control device 18 controls the network communi-
cation unit 110 based on outputs from the voice recog-
nition unit 74 and the vehicle identifying unit 118, and
transmits intention information (i.e., transmission infor-
mation) corresponding to the voice instruction to the IP
address of the aforementioned detected other vehicle
V2. As a result, a structure is created in which transmis-

sion information corresponding to the voice instruction is
transmitted exclusively to the aforementioned detected
other vehicle V2. Additionally, an occupant of the other
vehicle V2 is notified by the notification unit 26 of the
other vehicle V2 about the transmission information
transmitted to the other vehicle V2.
[0108] In this exemplary embodiment, structure other
than that described above is the same as in the first ex-
emplary embodiment. Therefore, in this exemplary em-
bodiment as well, in the same way as in the first exem-
plary embodiment, intentions of vehicle occupants can
be transmitted between the host vehicle V1 and other
vehicles V2 irrespective of the vehicle running state and
the weather conditions. Additionally, in this exemplary
embodiment, because the same type of processing as
that of the fourth exemplary embodiment is performed in
steps S25 through S27, fundamentally, the same type of
actions and effects are obtained as those of the fourth
exemplary embodiment. Furthermore, in this exemplary
embodiment, because intention information is transmit-
ted exclusively to the other vehicle V2 that an occupant
of the host vehicle V1 has specified to the instruction unit
24 as being the destination of the intention information
transmission, it is possible to prevent intention informa-
tion from being transmitted to a different other vehicle V2
from that intended by the occupant of the host vehicle V1.

[Sixth Exemplary Embodiment]

[0109] FIG. 17 is a block diagram showing the sche-
matic structure of a vehicle on-board communication de-
vice 130 according to a sixth exemplary embodiment of
the present disclosure. In this exemplary embodiment, a
vehicle on-board communication device 130 is installed
in each of the host vehicle V1 and the other vehicles V2
(see the other vehicles V21 ∼V25 shown in FIG. 20 and
FIG. 21). This vehicle on-board communication device
130 has fundamentally the same structure as the vehicle
on-board communication device 90 according to the
fourth exemplary embodiment, however, the control de-
vice 18 is further provided with a lane entry control unit
132.
[0110] The lane entry control unit 132 is formed so that,
when the host vehicle V1 wishes to make a lane entry
by moving in front of a given vehicle V2 among plural
other vehicles V2 traveling in a line in the same traffic
lane, the lane entry control unit 132 detects whether or
not permission to perform the lane entry has been given
by any occupants of the plural other vehicles V2 using
intention information received by the communication unit
12. Additionally, the notification unit 26 of the vehicle on-
board communication device 130 is formed so as to notify
the occupant of the host vehicle V1 that the above-de-
scribed permission from another vehicle V2 has been
detected by the lane entry control unit 132. Note that, in
FIG. 20 and FIG. 21, a situation in which the host vehicle
V1 coming from an acceleration lane AL of an express-
way or the like merges with traffic traveling on the main
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road MR thereof is shown.
[0111] Next, communication control processing (i.e.,
lane entry control processing) executed by the control
device 18 according to the present exemplary embodi-
ment will be described with reference to flowcharts shown
in FIG. 18 and FIG. 19. In FIG. 18, a processing flow
when a lane entry permission request is transmitted from
the host vehicle V1 to the other vehicles V2 is shown in
a flowchart, while in FIG. 19 a processing flow when re-
sponses are received from plural other vehicles V2 to the
host vehicle V1 that requested the lane entry permission
is shown in a flowchart. Firstly, the processing on the
host vehicle V1 side will be described based on FIG. 18.
Thereafter, the processing on the other vehicle V2 side
will be described based on FIG. 19.
[0112] As is shown in FIG. 18, in the control device 18
of the host vehicle V1, when, for example, the ignition
switch of the host vehicle V1 is turned on, firstly, the
processing of step S31 is executed. In step S31, whether
or not an instruction to request lane entry permission has
been received from an occupant of the host vehicle V1
is determined by the lane entry control unit 132. More
specifically, whether or not a voice instruction (for exam-
ple, a voice instruction such as ’Request lane entry per-
mission’) that has been previously set in the lane entry
control unit 132 has been input by an occupant of the
host vehicle V1 is determined by the lane entry control
unit 132. The processing of this step S31 is repeated until
the determination in step S31 is affirmative. When the
determination in step S31 is affirmative, the routine
moves to the next step S32.
[0113] In step S32, the communication control unit 20
controls the communication unit 12 based on an output
from the lane entry control unit 132. Namely, the com-
munication control unit 20 causes the communication unit
12 to transmit lane entry request information (i.e., infor-
mation that is used to request lane entry permission) that
has been set in advance in the lane entry control unit
132. Transmitting vehicle information is included in this
lane entry request information. Note that, in this case, in
the present exemplary embodiment, as is shown in FIG.
20 and FIG. 21, because the main road MR is for driving
on the left side of the road, the communication control
unit 20 only operates, for example, the front transmitter
30, the rear transmitter 32, and the right transmitter 36
so that the lane entry request information is only trans-
mitted to the vehicle front side, the vehicle rear side, and
the vehicle right side. Furthermore, in this case, the com-
munication control unit 20 also controls the front trans-
mitter 30, the rear transmitter 32, and the right transmitter
36 (see arrows SE in FIG. 20) so that the lane entry re-
quest information is only transmitted within a previously
set range (for example, within a range extending for sev-
eral tens of meters from the host vehicle V1 towards the
vehicle front side, the vehicle rear side, and the vehicle
right side). Note that, in the example shown in FIG. 20,
a situation in which lane entry request information is
transmitted within a range that encompasses the other

vehicles V23, V24, and V25 is shown by the arrows SE.
Once the processing of step S32 has been completed,
the routine moves to step S33.
[0114] In step S33, the lane entry control unit 132 de-
termines whether or not the communication unit 12 has
received lane entry intention information from the other
vehicles V2. This lane entry intention information is in-
formation showing whether or not occupants of the plural
other vehicles V2 have given their permission to make
the lane entry, and this information is transmitted from
the plural other vehicles V2. Transmitting vehicle infor-
mation is included in this lane entry intention information.
This lane entry intention information will be described
again in the description of the processing performed on
the other vehicle V2 side shown in FIG. 19. If the deter-
mination in step S33 is affirmative, the routine moves to
step S35, while if the determination in step S33 is nega-
tive, the routine moves to step S34.
[0115] In step S34, whether or not a previously set time
limit (for example, 5 seconds) has passed since the lane
entry request information was transmitted is determined
by the lane entry control unit 132. If the determination in
step S34 is negative, the routine returns to the above-
described step S33, while if the determination is affirm-
ative, the routine moves to step S37.
[0116] If, however, the determination in step S33 is af-
firmative so that the routine has moved to step S35, the
lane entry control unit 132 analyzes the lane entry inten-
tion information received by the communication unit 12
and detects whether or not permission to make a lane
entry has been given by the occupants of the plural other
vehicles V2. Additionally, in this case, the lane entry con-
trol unit 132 selects another vehicle V2 that the lane entry
control unit 132 has detected has given permission for
the lane change to be made (hereinafter, referred to as
the ’permitting vehicle V2), and detects the position of
this permitting vehicle V2 based on an output from the
external situation recognition unit 96. More specifically,
the external situation recognition unit 96 compares the
situation in front of the host vehicle V1, which it has rec-
ognized based on an output from the external sensor 92,
with the transmitting vehicle information contained in lane
entry permission information, and detects the position of
the permitting vehicle V2 relative to the host vehicle V1.
The result of this detection is then output from the external
situation recognition unit 96 to the lane entry control unit
132. Once the processing of this step S35 has been com-
pleted, the routine moves to step S36.
[0117] In step S36, the notification control unit 22 con-
trols the notification execution unit 16 based on an output
from the lane entry control unit 132, and notifies the ve-
hicle occupant of the host vehicle V1 about the permitting
vehicle V2. More specifically, the notification control unit
22 controls, for example, the transparent display 48C so
as to cause textual information or graphic information to
be displayed on the transparent display 48C (for exam-
ple, the windshield portion WS) in order to notify the ve-
hicle occupant of the host vehicle V1 about the permitting
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vehicle V2. As an example of this, a case is shown in
FIG. 22 in which, when the permitting vehicle V2 is the
other vehicle V24, a graphic SH of an arrow pointing to
the front of the other vehicle V24 (i.e., the permitting ve-
hicle) as seen from the driver’s perspective is displayed
on the windshield portion WS. This graphic SH is a guid-
ance display that guides the host vehicle V1 to the front
of the permitting vehicle V24. Note that the display that
is used to notify the occupant of the host vehicle V1 about
the permitting vehicle V24 is not limited to being the
graphic SH of an arrow, such as is described above. For
example, it is also possible to notify the driver of the host
vehicle V1 about the permitting vehicle V24 by displaying
an identifying color or text message on an area of the
windshield portion WS where it appears superimposed
on the permitting vehicle V24 as seen from the driver’s
perspective. Once the processing of step S36 has ended,
the routine moves to step S37.
[0118] In step S37, the control device 18 determines
whether or not the driving of the host vehicle V1 has end-
ed based, for example, on whether or not the ignition
switch of the host vehicle V1 has been turned off. If this
determination is negative, the routine returns to the
above-described step S31, while if the determination is
affirmative, the communication control processing shown
in FIG. 18 is ended.
[0119] Next, the processing performed on the other ve-
hicle V2 side will be described based on FIG. 19. As is
shown in FIG. 19, in the control device 18 of the other
vehicle V2, when, for example, the ignition switch of the
other vehicle V2 is turned on, firstly, the processing of
step S38 is executed. In step S38, whether or not an
instruction to set the lane entry permission has been re-
ceived from an occupant of the other vehicle V2 is deter-
mined by the lane entry control unit 132. More specifical-
ly, whether or not a voice instruction (for example, a voice
instruction such as ’set YES for lane entry permission’,
or ’set NO for lane entry permission’) corresponding to
the lane entry intention information that has been previ-
ously set in the lane entry control unit 132 has been input
by an occupant of the other vehicle V2 is determined by
the lane entry control unit 132. If the determination of
step S38 is negative, the routine moves to step S40, while
if the determination in step S38 is affirmative, the routine
moves to step S39.
[0120] In step S39, the lane entry control unit 132 sets
the lane entry intention information to ’YES’ (i.e., permit-
ted) or ’NO’ (i.e., not permitted), based on the voice in-
struction input by the vehicle occupant of the other vehicle
V2. Once the processing of step S39 has been complet-
ed, the routine moves to step S42.
[0121] In step S42, the control device 18 determines
whether or not the driving of the other vehicle V2 has
ended based, for example, on whether or not the ignition
switch of the other vehicle V2 has been turned off. If this
determination is negative, the routine returns to the
above-described step S38, while if the determination is
affirmative, the communication control processing shown

in FIG. 19 is ended.
[0122] If, however, the determination in step S38 is
negative so that the routine has moved to step S40, the
lane entry control unit 132 determines whether or not a
lane entry permission request has been made, namely,
whether or not the communication unit 12 has received
lane entry request information. If this determination is
negative, the routine returns to the above-described step
S38, while if the determination is affirmative, the routine
moves to step S41.
[0123] In step S41, the communication control unit 20
controls the communication unit 12 based on an output
from the lane entry control unit 132, and causes the com-
munication unit 12 to transmit (i.e., as a response) the
lane entry intention information set in step S39. Note that,
in the present exemplary embodiment, as is shown in
FIG. 20 and FIG. 21, because the main road MR is for
driving on the left side of the road, the communication
control unit 20 only operates, for example, the front trans-
mitter 30, the rear transmitter 32, and the left transmitter
34 so that the lane entry intention information is only
transmitted to the vehicle front side, the vehicle rear side,
and the vehicle left side. In this case, the communication
control unit 20 also controls the front transmitter 30, the
rear transmitter 32, and the left transmitter 34 (see arrows
RE in FIG. 21) so that the lane entry request information
is only transmitted within a previously set range (for ex-
ample, within a range extending for several tens of meters
from the other vehicle V2 towards the vehicle front side,
the vehicle rear side, and the vehicle left side). Once the
processing of step S41 has been completed, the routine
moves to the above-described step S42.
[0124] Note that if the routine moves to steps S40 and
S41 without the lane entry intention information having
been set in the above-described steps S38 and S39, then
the lane entry intention information that was set immedi-
ately prior to the previous time the driving of the other
vehicle V2 was ended is transmitted in step S41. More-
over, in an initial state in which no lane entry intention
information has yet been set, a structure is employed in
which information showing that lane entry intention infor-
mation has not yet been set is transmitted in step S41.
Note that it is also possible to employ a structure in which
the control device 18 sends notification to (i.e., encour-
ages) a vehicle occupant to set lane entry intention in-
formation via the display 48 or the like.
[0125] Moreover, in the present exemplary embodi-
ment, a vehicle on-board communication device 130 is
installed in each one of plural other vehicles V2, however,
if vehicle on-board communication devices 130 are not
installed in any of or in a portion of the plural other vehicles
V2, then lane entry intention information is not transmit-
ted (i.e., as a response) from either all of or the portion
of the plural other vehicles V2. For example, if lane entry
intention information is not transmitted (i.e., as a re-
sponse) from any of the plural other vehicles V2, then
because the routine moves to step S37 shown in FIG.
18 as a result of the set time limit of step S34 shown in
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FIG. 18 having been passed, the notification about the
permitting vehicle of step S36 shown in FIG. 18 is not
given.
[0126] In this exemplary embodiment, structure other
than that described above is the same as in the fourth
exemplary embodiment. Therefore, in this exemplary
embodiment as well, in the same way as in the fourth
exemplary embodiment, intentions of vehicle occupants
can be transmitted between the host vehicle V1 and other
vehicles V2 irrespective of the vehicle running state and
the weather conditions. Moreover, in this exemplary em-
bodiment, when the host vehicle V1 wishes to make a
lane entry by moving in front of a given vehicle V2 among
plural other vehicles V2 traveling in a line in the same
traffic lane, the lane entry control unit 132 detects whether
or not permission to perform the lane entry has been
given by any occupants of the plural other vehicles V2
using intention information (i.e., lane entry intention in-
formation) received by the communication unit 12. Addi-
tionally, the notification unit 26 notifies the occupant of
the host vehicle V1 that the above-described permission
from another vehicle V2 has been detected by the lane
entry control unit 132. As a consequence, it is possible
to prevent or reduce any trouble arising from a lane entry.

[Supplementary Description of the Exemplary Embodi-
ments]

[0127] In the above-described sixth exemplary embod-
iment, a structure is employed in which the lane entry
control unit 132 detects whether or not permission to
make a lane entry has been given by any of the vehicle
occupants of plural other vehicles V2 using intention in-
formation (i.e., lane entry intention information) received
by the communication unit 12, however, as an alternative
technological concept to this, it is also possible to employ
a structure in which intention information is not used. In
other words, it is possible to employ a structure in which,
by using driving tendency information, which is informa-
tion such as, for example, the pulse rate of the drivers,
the number of times they have given lane entry permis-
sion, and their past running speed (i.e., how carefully
they drive), an occupant of the host vehicle is notified as
to which other vehicles exhibit a strong tendency towards
permitting lane entries.
[0128] In this case, the present disclosure relates to a
vehicle on-board communication device (i.e., a commu-
nication device for lane entries) provided with a driving
intention storage unit that detects a driving tendency of
a driver of a host vehicle, and stores a result of this de-
tection as driving tendency information, a communication
unit that transmits and receives the driving tendency in-
formation via wireless communication between the host
vehicle and other vehicles located in the vicinity thereof,
a lane entry control unit that, when a host vehicle wishes
to make a lane entry by moving in front of a given vehicle
among plural other vehicles traveling in a line in the same
traffic lane, determines respective degrees of tolerance

towards a lane entry request by occupants of the plural
other vehicles using the driving tendency information re-
ceived by the communication unit, and a notification unit
that notifies the occupant of the host vehicle about other
vehicles that have been determined by the lane entry
control unit to have a high degree of tolerance towards
a lane entry request. In this communication device for
lane entries, it is possible to solve the problem of ’pre-
venting or reducing any trouble arising from a lane entry.’
[0129] Note that whether or not the above described
degree of tolerance is high can be determined, for exam-
ple, by whether or not the driving tendency information
received by the communication unit is equal to or below
a threshold value that has been set in advance in the
lane entry control unit. Additionally, the above-described
driving tendency storage unit includes, for example, at
least one of a pulse rate sensor that detects the driver’s
pulse rate, a lane entry sensor that counts the number
of times the host vehicle has permitted lane entries, and
a running state sensor that detects various types of phys-
ical quantities while the host vehicle is running. Addition-
ally, this running state sensor includes at least one of a
vehicle speed sensor, an acceleration sensor, and a yaw
rate sensor. Furthermore, in the above-described com-
munication device for lane entries, it is also possible to
employ a structure in which driving tendency information
is transmitted and received based, for example, on com-
munication results from road-to-vehicle communication
irrespective of any instructions given by a vehicle occu-
pant. In other words, it is also possible to employ a struc-
ture in which the communication unit communicates with
infrastructure (for example, optical beacons or the like)
provided along the roadside, and to transmit and receive
driving tendency information automatically at express-
way on-ramps and the like.
[0130] In cases in which, for example, the control de-
vice 18 of the above-described respective exemplary em-
bodiments has artificial intelligence, then it is also possi-
ble for the animated characters (see the graphic infor-
mation GI in FIG. 3) displayed on the display 48 of the
transparent display 48C and the like to gradually develop
in accordance with the likes and preferences of the ve-
hicle occupant of the host vehicle V1. By enabling such
an animated character to converse with the occupant of
the host vehicle V1, or to provide that vehicle occupant
with information, the attachment of the vehicle occupant
to their vehicle (i.e., to the host vehicle VI) can be deep-
ened. It is also possible for this animated character to
move, for example, to various locations on the windshield
portion WS so as to guide the line of sight of the vehicle
occupant in a particular direction. Moreover, the occu-
pant of the host vehicle V1 may be allowed to choose an
optional character from among multiple characters. It is
also possible for such an animated character to be trans-
mitted from the host vehicle V1 to another vehicle V2 as
intention information of the occupant of the host vehicle
V1, and consequently displayed on a display unit (for
example, the transparent display 48C or the like) of the
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other vehicle V2. In this case, for example, the animated
character displayed on the display unit of the other vehi-
cle V2 may convey an intention of the occupant of the
host vehicle V1 to the occupant of the other vehicle V2
by performing an action or the like. Additionally, it is also
possible, for example, at the same time as the animated
character is being displayed on the display unit of the
other vehicle V2 for intention information to be output as
audio information from the speakers 50 of the other ve-
hicle V2.
[0131] It is also possible for the notification execution
unit 16 according to each of the above-described exem-
plary embodiments, and the network communication unit
110 according to the above-described fifth exemplary
embodiment to be formed by a mobile terminal (such as
a smart phone or a tablet device) that is portable outside
the host vehicle V1. In this case, a structure is employed
in which this mobile terminal is connected to the control
device 18 either by wires or wirelessly.
[0132] Furthermore, in each of the above-described
exemplary embodiments, a description is given of when
the processing performed by the control device 18 is soft-
ware processing that is performed as a result of a pro-
gram being executed, however, the present disclosure
is not limited to this, and it is also possible for this process-
ing to be performed by hardware. Alternatively, the
processing may be performed via a combination of both
software and hardware. The program that is stored in the
ROM 56 may also be stored on a variety of storage media
and distributed.
[0133] In addition to those described above, various
other modifications and the like may be made to the
present disclosure insofar as they do not depart from the
spirit or scope of the present disclosure. Additionally, it
is to be understood that the scope of rights of the present
disclosure is not limited to the above-described respec-
tive exemplary embodiments.

Claims

1. A vehicle on-board communication device (10, 70,
80, 90, 100, 130), comprising:

a communication unit (12) that transmits and re-
ceives, via wireless communication between a
host vehicle (V1) and other vehicles (V2) located
in the vicinity thereof, intention information re-
lating to an intention of a vehicle occupant;
an instruction unit (24) that receives transmis-
sion instructions from an occupant of the host
vehicle (V1) and causes the intention informa-
tion to be transmitted to the communication unit
(12); and
a notification unit (26) that notifies the occupant
of the host vehicle (V1) about the intention in-
formation of an occupant of another vehicle re-
ceived by the communication unit (12).

2. The vehicle on-board communication device (10) ac-
cording to claim 1, wherein:

together with the intention information, the com-
munication unit (12) also transmits and receives
transmitting vehicle information that indicates a
transmission source of the intention information,
and
the notification unit (26) notifies the occupant of
the host vehicle (V1) of the transmitting vehicle
information received by the communication unit
(12) together with the intention information.

3. The vehicle on-board communication device (130)
according to claim 1 or 2, further comprising a lane
entry control unit (132) that, when the host vehicle
(V1) wishes to perform a lane entry by moving in
front of a given vehicle (V2) among a plurality of other
vehicles (V2) traveling in a line in the same traffic
lane, detects whether or not permission to perform
the lane entry has been given by an occupant of the
given vehicle (V2), using the intention information
received by the communication unit (12),
wherein the notification unit (26) notifies the occu-
pant of the host vehicle (V1) of the given vehicle (V2)
from which the permission has been detected by the
lane entry control unit (132).

4. The vehicle on-board communication (10) device ac-
cording to any one of claims 1 through 3, wherein an
instruction to select one item of the intention infor-
mation, from a plurality of types of the intention in-
formation stored in the instruction unit (24), for trans-
mission to the communication unit (12), is contained
in the transmission instructions.

5. The vehicle on-board communication device (10) ac-
cording to any one of claims 1 through 4, wherein
the notification unit (26) comprises a display unit (48)
that displays the intention information of an occupant
of another vehicle (V2) that has been received by
the communication unit (12) on at least one of a wind-
shield portion (WS) of the host vehicle (V1) or an
instrument panel portion (IP) of the host vehicle (V1).

6. The vehicle on-board communication device (90) ac-
cording to claim 5, further comprising a transmission
source detecting unit (98) that detects a position of
another vehicle (V2) that is a transmission source of
the intention information received by the communi-
cation unit (12),
wherein, when the other vehicle (V2) detected by the
transmission source detecting unit (98) is located in
front of the host vehicle (V1), the display unit (48)
displays, on the windshield portion (WS), the re-
ceived intention information such that, when viewed
from the perspective of the driver of the host vehicle
(V1), this received intention information appears ei-
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ther superimposed on or adjacent to the detected
other vehicle (V2).

7. The vehicle on-board communication device (100)
according to any one of claims 1 through 6, wherein:

the instruction unit (24) comprises a vehicle de-
tecting unit (120) that detects another vehicle
(V2) that is both located adjacently to the host
vehicle (V1) and that an occupant of the host
vehicle (V1) has specified as the transmission
destination of the intention information, and
the communication unit (12) transmits the inten-
tion information exclusively to the other vehicle
(V2) detected by the vehicle detecting unit (120).

8. The vehicle on-board communication device (10, 70,
80, 90, 100, 130) according to any one of claims 1
through 6, wherein:

an instruction as to a transmission direction of
the intention information is contained in the
transmission instructions, and
the communication unit (12) transmits the inten-
tion information in the transmission direction in-
structed with respect to the instruction unit.

9. The vehicle on-board communication device (70, 90,
100, 130) according to any one of claims 1 through
8, wherein the instruction unit (24) comprises a voice
acquisition unit (76) that acquires a voice input of an
occupant of the host vehicle (V1), and receives the
transmission instructions via the voice input.

10. The vehicle on-board communication device (80) ac-
cording to any one of claims 1 through 9, wherein
the instruction unit (24) comprises an image capture
unit (86) that captures images of the driver of the
host vehicle (V1), and receives the transmission in-
structions via a gesture made by the driver.

11. The vehicle on-board communication device (10) ac-
cording to any one of claims 1 through 10, wherein
the instruction unit (24) comprises an operating unit
that is operated by an occupant of the host vehicle
(V1), and receives the transmission instructions via
this operation.

12. The vehicle on-board communication device (10) ac-
cording to any one of claims 1 through 11, wherein:

an instruction to select one item of the intention
information from a plurality of types of the inten-
tion information stored in the instruction unit
(24), for transmission to the communication unit
(12), is contained in the transmission instruc-
tions, and
the notification unit (26) comprises a display unit

(48) that displays the intention information of an
occupant of another vehicle (V2) that has been
received by the communication unit (12) on at
least one of the windshield portion (WS) of the
host vehicle or the instrument panel portion (IP)
of the host vehicle (V1), and
the plurality of types of the intention information
comprise textual information and graphic infor-
mation.

13. The vehicle on-board communication device (10) ac-
cording to claim 4, further comprising a display unit
(48) that displays the selected one item of the inten-
tion information on at least one of the windshield por-
tion (WS) of the host vehicle (V1) or the instrument
panel portion (IP) of the host vehicle (V1).

14. The vehicle on-board communication device (130)
according to claim 3, wherein the notification unit (26)
comprises a display unit (48) that displays the inten-
tion information of an occupant of another vehicle
(V2), that has been received by the communication
unit (12), on a windshield portion (WS) of the host
vehicle (V1), and displays, on the windshield portion
(WS), a guidance display (SH) that guides the host
vehicle (V1) toward the front of the given vehicle (V2)
from which the lane entry permission has been de-
tected.

15. A vehicle provided with the vehicle on-board com-
munication device according to any one of claims 1
through 14.
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