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NOTIFICATION DEVICE AND VEHICLE FIG . 2 shows the structure of the base station apparatus of 
USING SAME FIG . 1 ; 

FIGS . 3A - 3D show the format of a frame defined in the 
Matter enclosed in heavy brackets [ ] appears in the communication system of FIG . 1 ; 
original patent but forms no part of this reissue specifica FIG . 4 shows the structure of the terminal apparatus 
tion ; matter printed in italics indicates the additions mounted in the vehicle of FIG . 1 ; 
made by reissue ; a claim printed with strikethrough FIG . 5 shows a protocol stack in the terminal apparatus of 
indicates that the claim was canceled , disclaimed , or held FIG . 4 ; 
invalid by a prior post - patent action or proceeding . FIG . 6 shows an alternative structure of the communica 

tion system according to the embodiment ; 
RELATED APPLICATIONS FIG . 7 shows the structure of the application processing 

unit of FIG . 4 ; This application is a reissue application of U.S. Pat . No. 
9,620,012 issued on Apr. 11 , 2017 , and is a continuation of FIGS . 8A - 8C show the data structure of data output from 
application Ser . No. 16 / 204,958 filed on Nov. 29 , 2018 , 15 the application processing unit of FIG . 7 ; 
which is also an application for reissue of U.S. Pat . No. FIG . 9 is a flowchart showing steps of transmitting a 
9,620,012 , from U.S. patent application Ser . No. 14 / 616,430 packet signal performed by the terminal apparatus of FIG . 5 ; 

filed Feb. 6 , 2015 , which is a continuation of International FIG . 10 is a flowchart showing alternative steps of trans 
Application No. PCT / P2013 / 005349 , filed on Sep. 10 , 2013 , mitting a packet signal performed by the terminal apparatus which in turn claims the benefit of Japanese Application No. 20 of FIG . 5 ; 
2012-217887 filed on Sep. 28 , 2012 , the disclosures of FIG . 11 shows the structure of the application processing which are incorporated by reference herein . unit according to the second embodiment ; 

BACKGROUND FIG . 12 is a flowchart showing steps of estimation per 
formed by the application processing unit of FIG . 11 ; and 

1. Field FIG . 13 shows the structure of the notification device 
The present invention relates to a technology of notifica- according to the third embodiment . 

tion and , more particularly , to a notification device that 
outputs notification in accordance with predetermined infor DETAILED DESCRIPTION 
mation and vehicles in which the notification device is used . 

2. Description of the Related Art The invention will now be described by reference to the There are proposed driving assistance systems capable of preferred embodiments . This does not intend to limit the automatically outputting an alert for avoiding danger to the scope of the present invention , but to exemplify the inven driver driving a vehicle in order to prevent the vehicle from tion . getting into a dangerous running condition . In such systems , 
the running condition of the driver's vehicle or the presence 35 
of an obstacle in front is detected to determine whether to First Embodiment 
output an alert . The knowledge that provides the basis of the technology 

SUMMARY will be discussed before discussing the first embodiment in 
specific details . The first embodiment relates to a commu 

In the presence of a vehicle receiving driving assistance nication system that performs inter - vehicle communication 
such as green wave , drivers of nearby vehicles seeing the between terminal apparatuses mounted in vehicles and also supported vehicle may not be able to understand the behav performs road - to - vehicle communication from a base station ior such as acceleration or deceleration and cause a near - end 
accident , the drivers may feel offended and drive the vehicle apparatus placed at a traffic intersection or the like to a 
dangerously ( e.g. , drive the vehicle in an inciting manner ) . 45 terminal apparatus . Such a system is referred to as an 

Embodiments address these issues and a purpose thereof Intelligent Transport System ( ITS ) . ITS is defined by the 
is to provide a technology that helps prevent an accident standard for 700 Hz hand intelligent transport systems 
induced by a vehicle receiving driving assistance . ( Association of Radio Industries and Businesses ) . 

The notification device according to an embodiment is The communication system uses access control called 
mounted on a vehicle and includes : an acquisition unit that 50 Carrier Sense Multiple Access with Collision Avoidance 
acquires information indicating that a driver's vehicle is ( CSMA / CA ) along with wireless local area network ( LAN ) 
receiving driving assistance in which a speed is controlled to that complies with a standard such as IEEE802.11 . For this 
allow the driver's vehicle to pass a signal with a traffic light reason , a given radio channel is shared by a plurality of of the signal turned green ; an output unit that outputs 
notification to other vehicles in accordance with the infor- 55 to be transmitted to an unspecified number of terminal 

terminal apparatuses . Meanwhile , information in ITS needs 
mation acquired by the acquisition unit ; and 
a radio unit that transmits a packet signal including the apparatuses . To transmit information efficiently , the com 

munication system broadcasts a packet signal . notification output from the output unit . In other words , a terminal apparatus broadcasts a packet Optional combinations of the aforementioned constituting 
elements , and implementations of the invention in the form signal containing information such as vehicle speed or 
of methods , apparatuses , systems , recording mediums , and 60 position for inter - vehicle communication . Other terminal 
computer programs may also be practiced as additional apparatuses receive the packet signal and acknowledge , for 
modes of the present invention . example , that the broadcasting vehicle is approaching based 

on the information . The base station apparatus repeatedly 
BRIEF DESCRIPTION OF THE DRAWINGS defines a frame containing a plurality of subframes in order 

65 to reduce interference between road - to - vehicle communica 
FIG . 1 shows the structure of a communication system tion and inter - vehicle communication . For road - to - vehicle 

according to the first embodiment ; communication , the base station apparatus selects one of the 

40 
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plurality of subframes and broadcasts a packet signal con- each vehicle 12. An area 212 is formed around the base 
taining control information , etc. in a period at the start of the station apparatus 10 and an outlying area 214 is formed 
selected subframe . outside the area 212 . 
The control information includes information related to a As illustrated , the road that runs in the transversal direc 

period in which the base station apparatus broadcasts a 5 tion in the figure , i.e. , that runs leftward and rightward , and 
packet signal ( hereinafter , referred to as “ road - to - vehicle the road that runs in the vertical direction in the figure , i.e. , 
transmission period ” ) . The terminal apparatus identifies the that runs upward and downward , intersect at the center . The 
road - to - vehicle period based on the control information and top of the figure corresponds to compass “ north ” , the left 
broadcasts a packet signal using CSMA in a period other side corresponds to compass " west ” , the bottom corresponds 
than the road - to - vehicle period ( hereinafter , referred to as to compass “ south ” , and the right side corresponds to 
“ inter - vehicle transmission period ” ) . As a result , road - to- compass " east ” . The intersection of the two roads represents 
vehicle communication and inter - vehicle communication a “ traffic intersection ” . The first vehicle 12a and the second 
are time - division multiplexed . Terminal apparatuses that vehicle 12b are traveling from left to right , and the third 
cannot receive the control information from the base station vehicle 12c and the fourth vehicle 12d are traveling from 
apparatus , i.e. , terminal apparatuses located outside an area right to left . Further , the fifth vehicle 12e and the sixth 
formed by the base station apparatus , transmit a packet vehicle 12f are traveling from top to bottom , and the seventh 
signal using CSMA irrespective of the frame structure . vehicle 12g and the eighth vehicle 12h are traveling from 
A description will be given of an outline of the embodi bottom to top . 

ments . When a vehicle decelerates or stops before a red light 20 In the communication system 100 , the base station appa 
and then restarts , a large amount of energy is lost . GW ratus is fixedly placed at the traffic intersection . The base 
driving is proposed in order to reduce energy loss . GW station apparatus 10 controls communication between ter 
driving is form of driving designed to achieve smooth minal apparatuses . The base station apparatus 10 repeatedly 
traffic flow by controlling the speed of a vehicle so that the generates frames each including a plurality of subframes 
vehicle can pass a green light . In GW driving , the vehicle 25 based on a signal received from a Global Positioning System 
and the infrastructure are coordinated to present the driver ( GPS ) satellite ( not shown ) or a frame formed by another 
with a method of driving capable of reducing energy loss . base station apparatus ( not shown ) . The frames are defined 
For example , a packet signal broadcast from a base station such that a road - to - vehicle transmission period can be 
apparatus contains traffic signal information . The traffic provided at the start of each subframe . 
signal information indicates the timing of a red light or the Of a plurality of subframes in a frame , the base station 
timing of a green light . The terminal apparatus mounted in apparatus 10 selects a subframe in which a road - to - vehicle 

transmission period is not defined by another base station the vehicle acquires the traffic signal information by receiv apparatus 10. The base station apparatus 10 defines a road ing the packet signal . The GW controller of the vehicle to - vehicle transmission period at the start of the selected derives a speed , etc. to pass a green light at a traffic 35 subframe . The base station apparatus 10 broadcasts a packet intersection based on the traffic signal information and the signal during the road - to - vehicle transmission period thus route information from the car navigation system and noti defined . A plurality of packet signals may be broadcast 
fies the driver of the result . during a road - to - vehicle transmission period . For example , 

In GW driving as described above , the timing of accel- a packet signal includes traffic accident information , traffic 
eration or deceleration is different from that of normal 40 jam information , signal information , etc. A packet signal 
driving . Drivers of nearby vehicles are not aware of the also includes information related to the timing of defining so 
reason behind such driving . In order to reduce near - end the road - to - vehicle transmission period and control infor 
accidents occurring for this reason , the notification device mation related to frames . 
performs the following process . The notification device may As described above , the terminal apparatus 14 is mounted 
be implemented by a standalone hardware device . In this 45 on the vehicle 12 and so is movable . When the terminal 
case , it will be assumed that the notification device is apparatus 14 receives a packet signal from the base station 
implemented as an application of a terminal apparatus by apparatus 10 , the terminal apparatus 14 estimates that the 
way of example . The terminal apparatus stores information terminal apparatus 14 is located in the area 212. While in the 
indicating that GW control is in effect in a packet signal and area 212 , the terminal apparatus 14 generates a frame based 
broadcasts the packet signal . Other terminal apparatuses 50 on the control information included in the packet signal and , 
mounted in vehicles behind receive the packet signal and in particular , the information related to the timing of defining 
notifies the drivers of the vehicles behind that the vehicle the road - to - vehicle transmission period and the information 
running in front is under GW control . For clarity , a descrip- related to frames . As a result , the frame generated in each of 
tion will be given below of 1. a summary of the communi- the plurality of terminal apparatuses 14 is synchronized with 
cation system for broadcasting a packet signal and then 2. 55 the frame generated in the base station apparatus 10. The 
notification of GW control . terminal apparatus 14 broadcasts a packet signal in an 

1. Summary of the Communication System inter - vehicle transmission period different from the road - to 
FIG . 1 shows the structure of a communication system vehicle transmission period . CSMA / CA is used in the inter 

100 according to the first embodiment . The illustration is a vehicle transmission period . Meanwhile , when the terminal 
view from above a given traffic intersection . The commu- 60 apparatus 14 estimates that the terminal apparatus 14 is 
nication system 100 includes a base station apparatus 10 , a located in the outlying area 214 , the terminal apparatus 14 
first vehicle 12a , a second vehicle 12b , a third vehicle 12c , broadcasts a packet signal by using CSMA / CA irrespective 
a fourth vehicle 12d , a fifth vehicle 12e , a sixth vehicle 12f , of the frame structure . 
a seventh vehicle 12g , an eighth vehicle 12h , which are FIG . 2 shows the structure of the base station apparatus 
generically referred to as vehicles 12 , and a network 202. 65 10. The base station apparatus 10 includes an antenna 20 , an 
Although only the first vehicle 12a is shown to have a RF unit 22 , a modem unit 24 , a processing unit 26 , a 
terminal apparatus , the terminal apparatus 14 is mounted in controller 28 , and a network communication unit 30. The 
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processing unit 26 includes a frame definition unit 32 , by the instruction . Aside from this , the selector 34 may 
selector 34 , and a generator 36 . automatically select a subframe . In this process , the selector 

In a reception process , the RF unit 22 receives a packet 34 may receive a result of demodulation from another base 
signal from the terminal apparatus 14 or another base station station apparatus 10 or the terminal apparatus 14 ( not 
apparatus 10 ( not shown ) at the antenna 20. The RF unit 22 5 shown ) via the RF unit 22 and the modem unit 24. The 
subjects the radio frequency packet signal thus received to selector 34 refers to the input demodulation results and 
frequency conversion so as to generate a baseband packet extracts a result of demodulation from another base station 
signal . Further , the RF unit 22 outputs the baseband packet apparatus 10. The selector 34 identifies a subframe in which 
signal to the modem unit 24. Generally , a baseband packet a result of demodulation is not received by identifying a 
signal is fromed of an in - phase component and a quadrature 10 subframe in which a result of demodulation is received . 
component . Therefore , two signal lines should be shown . This translates into identifying a subframe in which a 
For clear illustration , the figure only shows one signal line . road - to - vehicle transmission period is not defined by another 
The RE unit 22 also includes a Low Noise Amplifier ( LNA ) , base station apparatus 10 , i.e. , identifying an unused sub 
a mixer , an AGC , and an A / D converter . frame . If there are a plurality of unused subframes , the 

In a transmission process , the RF unit 22 subjects the 15 selector 34 selects one subframe at random . If no unused 
baseband packet signal input from the modem unit 24 to subframes are available , i.e. , if each of the plurality of 
frequency conversion so as to generate a radio frequency subframes is used , the selector 34 acquires reception power 
packet signal . Further , the RE unit 22 transmits the radio corresponding to the result of demodulation and selects a 
frequency packet signal from the antenna 20 in a road - to- subframe with small reception power in preference to the 
vehicle transmission period . The RF unit 22 also includes a 20 other subframes . 
Power Amplifier ( PA ) , a mixer , and a D / A converter , For FIG . 3B shows the structure of a frame generated by a first 
example , a radio frequency of 700 MHz is used . to base stations apparatus 10a ( not shown ) . The first base 

In a reception process , the modem unit 24 subjects the station apparatus 10a defines a mad - to - vehicle transmission 
baseband packet signal from the RF unit 22 to demodulation . period at the start of the first subframe . The first base station 
Further , the modem unit 24 outputs the demodulated result 25 apparatus 10a also defines an inter - vehicle transmission 
to the processing unit 26. In a transmission process , the period to succeed the road - to - vehicle transmission period in 
modem unit 24 subjects data from the processing unit 26 to the first subframe . An inter - vehicle transmission period is a 
modulation . Further , the modem unit 24 outputs the modu- period in which the terminal apparatus 14 can broadcast a 
lated result to the RE unit 22 as a baseband packet signal . packet signal . In other words , the first base station apparatus 
The communication system 100 supports the Orthogonal 30 10a defines the frame such that a packet signal can be 
Frequency Division Multiplexing ( OFDM ) modulation transmitted in a road - to - vehicle transmission period at the 
scheme . Therefore , the modem unit 24 also performs Fast start of the first subframe , and the terminal apparatus 14 can 
Fourier Transform ( FFT ) in a reception process and Inverse broadcast a packet signal in the inter - vehicle transmission 
Fast Fourier Transform ( IFFT ) in a transmission process . period provided in the frame in addition to the road - to 

The frame definition unit 32 receives a signal from a GPS 35 vehicle transmission period . Further , the first base station 
satellite ( not shown ) and retrieves time information by apparatus 10a defines only inter - vehicle transmission peri 
referring to the received signal . A publicly known technol- ods in the second through N - th subframes . 
ogy may be used to retrieve time information so that a FIG . 3C shows the structure of a frame generated by a 
description thereof is omitted . The frame definition unit 32 second base station apparatus 10b ( not shown ) . The second 
generates a plurality of frames based on the time informa- 40 base station apparatus 10b defines a road - to - vehicle trans 
tion . For example , the frame definition unit 32 generates 10 mission period at the start of the second subframe . The 
“ 100 msec " frames by dividing a period of “ 1 sec ” into 10 second base station apparatus 10b also defines inter - vehicle 
with reference to the timing indicated by the timing infor- transmission periods subsequent to the road - to - vehicle 
mation . By repeating the process , frames are repeated . The transmission period in the second subframe , and in the first 
frame definition unit 32 may detect control information from 45 subframe , and the third through N - th subframes . FIG . 3D 
the demodulated result and generate frames based on the shows the structure of a frame generated by a third base 
detected control information . Such a process translates into station apparatus 10c ( not shown ) . The third base station 
generating frames synchronized with the timing of frames apparatus 10c defines a road - to - vehicle transmission period 
formed by another base station apparatus 10 . at the start of the third subframe . The third base station 
FIGS . 3A - 3D show the format of a frame defined in the 50 apparatus 10c also defines inter - vehicle transmission periods 

communication system 100. FIG . 3A shows a frame struc- subsequent to the road - to - vehicle transmission period in the 
ture . A frame is formed by N subframes illustrated as first third subframe , and in the first subframe , the second sub 
through N - th subframes . It can be said that a frame is formed frame , and the fourth through N - th subframes . Thus , the 
by multiplexing subframes available for broadcasting by the plurality of base station apparatuses 10 select mutually 
terminal apparatus 14 in multiple time windows . For 55 different subframes and define a road - to - vehicle transmis 
example , given that the length of a frame is 100 msec and sion period at the start of the selected subframe . Reference 
N is equal to 8 , subframes each having a length of 12.5 msec is made back to FIG . 2. The selector 34 outputs the number 
are defined . N may be other 8. A description with reference of the selected subframe to the generator 36 . 
to FIGS . 3B - 3D will be given later . Reference is made back The generator 36 receives the number of the subframe 
to FIG . 2 . 60 from the selector 34 , The generator 36 defines a road - to 
Of the plurality of subframes included in a frame , the vehicle transmission period in the subframe having the 

selector 34 selects a subframe in which a road - to - vehicle subframe number received and generates a packet signal that 
transmission period should be defined . To describe it more should be broadcast in the road - to - vehicle transmission 
specifically , the selector 34 accepts a frame defined by the period . If a plurality of packet signals are transmitted in a 
frame definition unit 32. Also , the selector 34 accepts an 65 single road - to - vehicle transmission period , the generator 36 
instruction related to a selected subframe via an interface generates those packet signals . A packet signal is comprised 
( not shown ) . The selector 34 selects a subframe designated of control information and a payload . The control informa 
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tion includes the number of the subframe in which the The carrier sensor 74 receives the timing of the frame and 
road - to - vehicle transmission period is defined . The payload the subframes and information related to the inter - vehicle 
includes , for example , accident information , traffic jam transmission periods from the extractor 72. The carrier 
information , and traffic signal information . These data are sensor 74 determines the timing of transmission by initiating 
acquired by the network communication unit 30 from the 5 CSMA / CA in an inter - vehicle transmission period . This 
network 202 ( not shown ) The processing unit 26 causes the translates into defining a Network Allocation Vector ( NAV ) 
modem unit 24 and the RF unit 22 to broadcast the packet in the road - to - vehicle transmission period and performs 
signal in the road - to - vehicle transmission period . The con carrier sensing in periods other than the period in which the 
troller 28 controls the process of the base station apparatus NAV is defined . Meanwhile , if carrier sensor 74 is directed 
10 as a whole . 10 by the extractor 72 to perform carrier sensing unrelated to 

the frame structure , the carrier sensor 74 determines the The features are implemented in hardware such as a CPU timing of transmission by performing CSMA / CA , disregard of a computer , a memory , or other LSI's , and in software ing the frame structure . The carrier sensor 74 communicates such as a program loaded into a memory , etc. The figure the determined timing of transmission to the modem unit 54 depicts functional blocks implemented by the cooperation of 15 and the RF unit 52 so as to cause a packet signal to be 
these elements . Therefore , it will be obvious to those skilled broadcast . 
in the art that the functional blocks may be implemented in The transfer determination unit 62 controls transfer of 
a variety of manners by hardware only or by a combination control information . The transfer determination unit 62 
of hardware and software . refers to the control information and extracts information 
FIG . 4 shows the structure of the terminal apparatus 14 20 that should be transferred . The transfer determination unit 62 

mounted in the vehicle 12. The terminal apparatus 14 determines the information that should be transferred based 
includes an antenna 50 , an RF unit 52 , a modem unit 54 , on the extracted information . A description of this process is 
processing unit 56 , and a controller 58. The processing unit omitted . The transfer determination unit 62 outputs the 
56 includes timing identifier 60 , a transfer determination information that should be transferred , i.e. , a part of the 
unit 62 , an acquisition unit 64 , a generator 66 , a user IF unit 25 control information , to the generator 66. The generator 66 
68 , a notification unit 70 , an application processing unit 76 , receives data from the application manager 78 and receives 
and an application manager 78. The timing identifier 60 a part of the control information from the transfer determi 
includes an extractor 72 and a carrier sensor 74. The antenna nation unit 62. Data received from the application manager 
50 , the RE unit 52 , and the modem unit 54 performs 78 will be described later . The generator 66 generates a 
processes similar to those of the antenna 20 , the RE unit 22 , 30 packet signal by storing a part of the control information 
and the modem unit 24 of FIG . 2. The difference will be thus received in the control information and storing the data 
discussed below . in the payload . The processing unit 56 , the modem unit 54 , 

In a reception process , the modem unit 54 and the and the RF unit 52 successively broadcast a plurality of 
processing unit 56 receive a packet signal from another packet signals generated by the generator 66. The controller 
terminal apparatus 14 or the base station apparatus 10 ( not 35 58 controls the operation of the terminal apparatus 14 . 
shown ) . As described above , the modem unit 54 and the The acquisition , unit 64 includes a GPS receiver , a 
processing unit 56 receive a packet signal from the base gyroscope , a vehicle speed sensor , etc. ( not shown ) . The 
station apparatus 10 in a road - to - vehicle transmission period acquisition unit 64 refers to data supplied from these units so 
and receive a packet signal from another terminal apparatus as to acquire a position , a direction of travel , a speed of 
14 in an inter - vehicle transmission period . 40 movement , etc. ( hereinafter , referred to as “ position infor 

If a result of demodulation provided front the modem unit mation " ) of the vehicle 12 ( not shown ) , i.e. the vehicle 12 in 
54 indicates a packet signal from the base station apparatus which the terminal apparatus is mounted . The position is 
10 ( not shown ) , the extractor 72 identifies the timing of a denoted by longitude and latitude . A publicly known tech 
subframe in which a road - to - vehicle transmission period is nology could be used for acquisition so that a description 
defined . In this process , the extractor 72 estimates that the 45 thereof is omitted . The GPS receiver , the gyroscope , the 
terminal apparatus 14 is located in the area 212 of FIG . 1 . vehicle speed sensor , etc. may be provided outside the 
The extractor 72 generates a frame based on the timing of terminal apparatus 14. The acquisition unit 64 outputs the 
the subframe and the content of message header of the position information to the application processing unit 76 . 
packet signal . As a result , the extractor 72 generates a frame The application processing unit 76 can execute a plurality 
synchronized with the frame formed in the base station 50 of types of applications . Each application is executed in a 
apparatus 10. If the source of broadcasting of the packet plurality of terminal apparatuses 14. In other words , the 
signal is another terminal apparatus 14 , the extractor 72 transmitting terminal apparatus 14 generates data and broad 
omits the process of generating a synchronized frame . If the casts a packet signal storing the data . The receiving terminal 
terminal apparatus 14 is located in the area 212 , the extractor apparatus 14 receives the packet signal and performs a 
72 identifies the road - to - vehicle transmission period in use 55 predefined process based on the data included in the packet 
and then identifies the inter - vehicle transmission periods . signal . Therefore , a given application is divided into a 
The extractor 72 outputs the tinting of the frame and the process at the transmitting end ( hereinafter , referred to as 
subframes and information related to the inter - vehicle trans- “ transmitter application ” ) and a process at the receiving end 
mission periods to the carrier sensor 74 . ( hereinafter , “ receiver application ” ) . It should be noted that 

Meanwhile , if the extractor 72 does not receive a packet 60 the transmitter application and the receiver application 
signal from the base station apparatus 10 , i.e. , if the extractor executed in a given terminal apparatus 14 need not match . 
72 does not generate frames synchronized with the base Hereinafter , the transmitter application and the receiver 
station apparatus 10 , the extractor 72 estimates that the application may generically referred to as applications . 
terminal apparatus 14 is located in the outlying area 214 of The plurality of types of applications are categorized as 
FIG . 1. If the terminal apparatus 14 is located in the outlying 65 follows . One category is a common application . A common 
area 214 , the extractor 72 directs the carrier sensor 74 to application is an application to alert the driver of the 
perform carrier sensing unrelated to the frame structure . approach of another vehicle 12 and is executed in all 
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terminal apparatuses 14. The application processing unit 76 on the whole , a protocol stack involving the application 
receives position information from the acquisition unit 64 processing unit 76 and the application manager 78 will be 
when executing the transmitter application in the common used . FIG . 5 shows a protocol slack in the terminal apparatus 
application . Further , the application processing unit 76 peri- 14. The application processing unit 76 and the application 
odically outputs position information to the application 5 manager 78 in the two top layers are included in the terminal 
manager 78 . apparatus 14 at the transmitting end and so perform a Meanwhile , in executing the receiver application in the process for a transmitter application . The application man common application , the application processing unit 76 ager 78 and the application processing unit 76 in the two acquires position information included in a packet signal bottom layers are included in the terminal apparatus 14 at the from another terminal apparatus 14 from the application 10 receiving end and so perform a process for a receiver manager 78. The application processing unit 76 detects the 
approach of another vehicle 12 based on the position infor application . The application processing unit 76 at the trans 
mation of another terminal apparatus 14 acquired from the mitting end executes a plurality of types of applications . It 
application manager 78 and the position information will be assumed that a common application , a first free 
received from the acquisition unit 64. The application pro- 15 application , a second free application , and a third free 
cessing unit 76 causes the notification unit 70 to notify the application are executed . The application processing unit 76 
driver of the approach of another vehicle 12. The notification outputs the data corresponding to the respective applications 
unit 70 notifies the driver accordingly via a monitor or a to the application manager 78 . 
speaker . The second category is a free application . A free The application manager 78 manages applications run in 
application is executed only in a selected terminal apparatus 20 the application processing unit 76. Further , the application 
14 and not in all of the terminal apparatuses 14. A plurality manager 78 at the transmitting end receives a plurality of 
of free applications may be executed simultaneously . data items from the application processing unit 76 and 

Given the above - defined system , the application process- aggregates a plurality of data items in order to store them in 
ing unit 76 executes a transmitter application in a free a single packet signal . The packet signal in which a plurality 
application that is allowed to be registered and outputs 25 of data items are aggregated is output from the application 
generated data to the application manager 78. Meanwhile , 
the application processing unit 76 executes the receiver The application manager 78 at the receiving end receives 
application by processing the data received from the appli- the packet signal in which the plurality of data items are 
cation manager 78 as determined by the free application . aggregated . The application manager 78 extracts the data for 

The application manager 78 manages a transmitter appli- 30 the common application included in the packet signal and 
cation by acknowledging an application registration request outputs the extracted data to the application processing unit 
from the user IF unit 68. Subsequently , the application 76. Further , the application manager 78 managers the free 
manager 78 receives a plurality of data items from the application run in the application processing unit 76 in the 
application processing unit 76 and outputs the plurality of subsequent stage and extracts the data corresponding to the 
data items , which are used to generate a packet signal , to the 35 free application that is being run . In this process , the data is 
generator 66 so as to cause the generator 66 to generate a extracted by referring to an application ID included in the 
packet signal based on the plurality of data items . header for the free application . The application manager 78 

Meanwhile , the application manager 78 manages a outputs the extracted data to the application processing unit 
receiver application by receiving the data stored in a packet 76. Meanwhile , the application manager 78 discards the 
signal received by the extractor 72. Of the received data , the 40 remaining data . For example , the third free application is not 
application manager 78 outputs the data corresponding to being run in the application processing unit 76 in the 
the receiver application executed in the application process- subsequent stage so that the application manager 78 discards 
ing unit 76 to the application processing unit 76. The the data for the third free application . The application 
application manager 78 discards the other data . processing unit 76 receives the data from the application 
To summarize the above , the base station apparatus 10 45 manager 78 and executes the application corresponding to 

and the terminal apparatus 14 in the communication system the data . In this process , it will be assumed that the common 
100 both perform communication at a period of about 10 ms . application , the first free application , the second free appli 
Road - to - vehicle communication and inter - vehicle commu- cation , and the fourth free application are being run . 
nication are time - division multiplexed in order to reduce 2. Notification of GW Control 
interference between road - to - vehicle communication and 50 A description will now be given of a process performed 
inter - vehicle communication , The base station apparatus 10 when GW control of the vehicle 12 is in effect . FIG . 6 shows 
includes the transmission time and information on the road- an alternative structure of the communication system 100 
to - vehicle communication period in a packet signal and according to the embodiment . For clarity of description , the 
notifies the surrounding terminal apparatuses accordingly in figure shows only two vehicles , namely , the first vehicle 12a 
order to secure a road - to - vehicle communication period . The 55 and the second vehicle 12b traveling from right to left . In 
terminal apparatus 14 in the area 212 transmits a packet other words , the first vehicle 12a is traveling in front , 
signal using CSMA / CA at a point of time outside the followed by the second vehicle 12b . In reality , the number 
road - to - vehicle communication period by establishing time of vehicles 12 may not be two . The first vehicle 12a includes 
synchronization based on the transmission time received a first terminal apparatus 14a , a GW controller 80 , and a 
from the base station apparatus 10 and suspending trans- 60 navigator 86. The second vehicle 12b includes a second 
mission based on the information on the road - to - vehicle terminal apparatus 14b . This translates into the fact that the 
communication period . The payload of inter - vehicle com- first vehicle 12a is subject to GW control and the second 
munication is comprised of data for a common application vehicle 12b is not subject to GW control . The first vehicle 
and data for a free application . 12a and the second vehicle 12b will be generically referred 
A description will be given hereinafter of processes in the 65 to as vehicles 12. The first terminal apparatus 14a and the 

application processing unit 76 and the application manager second terminal apparatus 14b will be generically referred to 
78. To describe how a plurality of applications are processed as terminal apparatuses 14 . 
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The navigator 86 in the first vehicle 12a receives the in the application processing unit 76. The application is a 
position information from the first terminal apparatus 14a free application and corresponds to the notification device 
and runs mute guidance based on the position information . mounted on the vehicle 12 . 
For this purpose , the navigator 86 derives a route from the The input unit 110 acquires the information indicating that 
current position of the running vehicle to the destination 5 “ GW control is in effect ” from the GW controller 80 ( not 
based on the current position of the running vehicle and the shown ) , i.e. , acquires the information indicating that the 
position of the destination . The navigator 86 may determine driver's vehicle 12 is receiving driving assistance . The 
the position information by receiving a signal from a GPS information is input when the GW controller 80 is started . 
satellite ( not shown ) . A publicly known technology may be The input unit 110 also acquires the information indicating 
used to derive a route so that a description thereof is omitted . 10 that “ the speed changes ” or “ the vehicle turns right or left ” 
The navigator 86 notifies the driver of the route by creating from the GW controller 80 ( not shown ) , i.e. , the information 

indicating that the running condition is changed due to the a map image reflecting the derived route and displaying the driving assistance . The information is input when the speed map image on a monitor . Sound may be output front a changes , or when the vehicle turns right or left . The speed speaker so as to provide route guidance . 15 is defined as changing when a difference between the speed The GW controller 80 receives the route derived by the derived by the GW controller 80 and the current speed is navigator 86 and receives the position information and the equal to or greater than a threshold value . The input unit 110 
signal information from the first terminal apparatus 14a . The may only receive the information indicating that “ GW 
GW controller 80 derives a speed that allows the vehicle to control is in effect " and not receive the information indicat 
pass a plurality fo signals included in the route with the 20 ing that “ the speed changes ” or “ the vehicle turns right left ” . 
traffic lights turned green . Further , the GW controller 80 The output unit 112 outputs the information indicating 
checks for possible turns at traffic intersections along the that GW control is effect and acquired in the input unit 110 
route . The ow controller 80 directs the driver to drive the to the application manager 78. Ultimately , the information 
vehicle in a GW mode by displaying the information on the indicating that GW control is in effect is included in a packet 
derived speed and the information on possible turns 25 signal and broadcast . As a result , the output unit 112 outputs 
checked . The direction may be provided in sound . The driver notification to other vehicles 12 in accordance with the 
drives the vehicle in a GW mode according to the direction . information indicating that GW control is in effect . In other 
Apart from this , the GW controller 80 may directly control words , the output unit 112 broadcasts the information indi 
the driving of the first vehicle 12a according to the infor- cating that the vehicle is receiving GW driving assistance to 
mation on the derived speed and the information on possible 30 the vehicles 12 around . 
turns checked . This translates into automatic driving and a When the input unit 110 acquires the information indi 
description thereof will be omitted . cating that the speed changes or the information indicating 

The first terminal apparatus 14a acquires the position that the vehicle turns right or left , the output unit 112 outputs 
information and the traffic signal information by performing the information to the application manager 78. Ultimately , 
the process substantially as already described and outputs 35 that information is also included in the packet signal and 
the position information and the traffic signal information to broadcast . As a result , the output unit 112 outputs notifica 
the GW controller 80 and the navigator 86. When GW tion to other vehicles 12 in accordance with the information 
driving is performed by the GW controller 80 , the first indicating that the speed changes or the information indi 
terminal apparatus 14a stores information indicating that cating that the vehicle turns right or left . In other words , the 
“ GW control is in effect ” in a packet signal and broadcasts 40 likelihood that the vehicle may be accelerated or decelerated 
the packet signal . The packet signal may further include due to the driving assistance it receives is broadcast to the 
information indicating that “ the speed changes ” or “ the vehicles around . In particular , notification is given before the 
vehicle turns right or left ” . A detailed description on the speed changes , or before the vehicle turns right or left 
information included in the packet signal will be given later . actually . That the speed changes , or the vehicle turns right or 
The function of the first terminal apparatus 14a for perform- 45 left translates into change in the running condition induced 
ing the process described above represents the notification by the driving assistance . 
device . FIGS . 8A - 8C show the data structure of the data output 

The second terminal apparatus 14b receives the packet from the application processing unit 76. FIG . 8A shows a 
signal from the first terminal apparatus 14a . The second case where the data includes information indicating that GW 
terminal apparatus 14b extracts the information indicating 50 control is in effect and does not include information indi 
“ GW control is in effect " from the received packet signal cating that the speed changes or the information indicating 
and notifies the driver of the information . As a result , the that the vehicle turns right or left . FIG . 8B shows a case 
driver of the second vehicle 12b knows that the first vehicle where the data includes information indicating that GW 
12a is being driven in a GW mode . The driver also under- control is in effect and information indicating that the speed 
stands that unexpected acceleration or deceleration of the 55 changes . FIG . 8C shows a case the data includes information 
first vehicle 12a is due to GW driving . A similar process is indicating that GW control is in effect and information 
performed when the received packet signal includes infor- indicating that the vehicle turns right or left . 
mation indicating that “ the speed changes ” or “ the vehicle A description will now be given of the operation of the 
turns right or left ” . Accordingly , the driver of the second communication system 100 configured as described above . 
vehicle 12b can know that the change in the speed of the first 60 FIG.9 is a flowchart showing steps of transmitting a packet 
vehicle 12a , or the right or left turn thereof is due to GW signal performed by the terminal apparatus 14. If the input 
driving unit 110 acquires information indicating that GW control is 

FIG . 7 shows the stricture of the application processing in effect ( Y in S10 ) , the output unit 112 transmits a packet 
unit 76. The application processing unit 76 includes an input signal including the information indicating that GW control 
unit 110 and an output unit 112. The illustrated structure is 65 is in effect ( S12 ) . Meanwhile , if the input unit 110 does not 
related to an application for notifying that GW control is in acquire information indicating that GW control is in effect 
effect , which is one of the transmitter applications executed ( N in S10 ) , the process is terminated . 
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FIG . 10 is a flowchart showing alternative steps of trans- difference . A description of 1. an outline of the communi 
mitting a packet signal performed by the terminal apparatus cation system will be omitted , and 2. notification of GW 
14. lithe input unit 110 acquires information indicating that control will be described . 
the running condition is changed ( Y in S20 ) , the output unit FIG . 11 shows the structure of the application processing 
112 transmits a packet signal including the information 5 unit 76 according to the second embodiment . The applica 
indicating a change ( S22 ) . Meanwhile , if the input unit 110 tion processing unit 76 includes the input unit 110 , a 
does not acquire information indicating that the running determination unit 114 , and the output unit 112. As in the 
condition is changed ( N in S20 ) , the process is terminated . case of the first embodiment , the illustrated structure is 
When the vehicle according to the embodiment acquires related to an application for indicating that GW control is in 

information indicating that the driver's vehicle is receiving 10 effect , which is one of the transmitter applications executed 
driving assistance , the vehicle outputs notification to other in the application processing unit 76 . 

The input unit 110 may or may not acquire the informa vehicles . Thus , the drivers of the other vehicles can know 
that the notifying vehicle is receiving driving assistance . tion indicating that “ GW control is in effect " from the GW 

controller 80 ( not shown ) , i.e. , the information indicating Since the drivers of the other vehicles can know that the 15 that the driver's vehicle 12 is receiving driving assistance . In notifying vehicle is receiving driving assistance , the stress other words , the process according to the second embodi 
felt by the drivers can be reduced . By reducing the stress , ment does not depend on whether or not the information 
accidents induced by the vehicle receiving driving assistance indicating that the driver's vehicle 12 is receiving driving 
are reduced . assistance is received . Meanwhile , the input unit 110 also 
As the information indicating that the speed is increased 20 acquires the information indicating that “ the speed changes " 

or decreased , or the information indicating the vehicle turns or “ the vehicle turns right or left ” from the GW controller 80 
right or left is acquired , notification is output to other ( not shown ) , i.e. , the information indicating that the running 
vehicles . Therefore , the drivers of the other vehicles can condition is changed due to the driving assistance . 
know that the speed of the notifying vehicle is increased or The determination unit 114 receives from the GW con 
decreased , or the vehicle turns right or left due to the driving 25 troller 80 the speed derived by the GW controller 80. The 
assistance received . Because the notification is given before determination unit 114 also receives the current speed via 
the running condition is changed , it can be made clear that the acquisition unit 64. The determination unit 114 derives 
the notification is output because the speed is increased or a cumulative difference between these speed values . If the 
decreased , or the vehicle turns right or left due to the driving cumulative value is smaller than a threshold value , the 
assistance received by the notifying vehicle . By declaring 30 determination unit 114 determines that the vehicle is being 
that the driver is receiving driving assistance and revealing driven in a manner similar to GW driving . In other words , 

the determination unit 114 determines whether the running the reason for the behavior or letting the other drivers know condition of the driver's vehicle 12 approximates the run the behavior in advance , the other drivers are prevented from 
feeling uncomfortable . By understanding the driving policy 35 whether the information indicating that the driver's vehicle ning condition achieved by driving assistance regardless of 
and following that policy , the vehicles around can also is receiving driving assistance is received or not . benefit from automatic driving assistance of green wave If the determination unit 114 identifies similarity , the driving assistance indirectly . output unit 112 outputs the information indicating that GW 

control is in effect to the application manager 78. In other 
Second Embodiment 40 words , the determination unit 114 similarly outputs the 

information as it does when the input unit 110 receives the 
Like the first embodiment , the second embodiment also information indicating that the driver's vehicle 12 is receiv 

ssumes a communication system in which road - to - vehicle ing driving assistance . When the determination unit 114 
communication as well as inter - vehicle communication identifies similarity and when the input unit 110 acquires the 
takes place , and relates to a notification device capable of 45 information indicating that the speed changes or the infor 
notifying vehicles around that that acceleration or decelera- mation indicating that the vehicle turns right or left , the 
tion , or right or left turn of the notifying vehicle is induced output unit 112 also outputs the information to the applica 
by GW driving . In the second embodiment , as in the first tion manager 78 . 
embodiment , the notification device is implemented as an FIG . 12 is a flowchart showing steps of estimation per 
application of a terminal apparatus . The notification device 50 formed by the application processing unit 76. The determi 
according to the first embodiment knows that the vehicle is nation unit 114 receives the speed under GW control ( S30 ) . 
driven in a GW mode . The notification device according to The determination unit 114 receives the current speed ( S32 ) . 
the second embodiment determines that the vehicle is being If the difference between the speed values is small over a 
driven in a GW mode on its own . Thus , if a vehicle is being predetermined period ( Y in S34 ) , the determination unit 114 
driven in a manner similar to GW driving , the notification 55 determines that GW control is in effect ( S36 ) . If the differ 
device mounted in the vehicle notifies other vehicles that the ence between the speed values is not small ( N in S34 ) , step 
notifying vehicle is being driven in a GW mode regardless 36 ( S36 ) is skipped . 
of whether the notifying vehicle is being driven in a GW According to the second embodiment , notification given 
mode . In other words , a determination is made as to whether when the vehicle is receiving driving assistance is similarly 
the vehicle is being manually ( as opposed to automatically ) 60 given when the vehicle is in a running condition approxi 
driven in a GW mode . If it is determined that the vehicle is mating the condition achieved by driving assistance . There 
being driven in a GW mode , information indicating that the fore , the drivers of other vehicles can know that the notify 
vehicle is changed by referring to the signal information , etc. ing vehicle is virtually receiving driving assistance . Further , 
is broadcast . The communication system 100 , the base since the notification is given when the notifying vehicle is 
station apparatus 10 , and the terminal apparatus 14 accord- 65 virtually in a running condition achieved by driving assis 
ing to the second embodiment are of the same type as those tance , the drivers of other vehicles can know that the 
of FIGS . 1 , 2 , and 4. The following description concerns a notifying vehicle is virtually traveling in a GW mode . 
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Third Embodiment Combinations of the first through third embodiments will 
also be useful . According to this variation , the advantages 

Like the foregoing embodiments , the third embodiment from an arbitrary combinations of the first through third 
also relates to a notification device capable of notifying embodiments are obtained . 
vehicles around that acceleration or deceleration , or right or In the embodiments described above , the packet signal 
left turn of a vehicle is induced by GW driving . Meanwhile , may be compatible with the standard for 700 Hz band 
the communication system in which road - to - vehicle com- intelligent transport systems . 
munication as well as inter - vehicle communication is per- A summary of one embodiment is as described below . A 
formed may or may not be assumed in the third embodiment . notification device according to one embodiment is mounted 
The notification device according to the third embodiment 10 on a vehicle and includes an acquisition unit that acquires 
gives notification that the vehicle is being driven in a GW information indicating that a driver's vehicle is receiving 
mode by flashing the tail lamp , etc. The following descrip- driving assistance , and an output unit that outputs notifica 
tion concerns the difference from the foregoing embodi- tion to other vehicles in accordance with the information 
ments . acquired by the acquisition unit . 

FIG . 13 shows the structure of a notification device 82 15 According to this embodiment , when the information 
according to the third embodiment . The vehicle 12 includes indicating that the driver's vehicle is receiving driving 
the notification device 82 and a tail lamp 84 in addition to assistance , the driver's vehicle outputs notification to other 
the GW controller 80 and the navigator 86. The GW vehicles . Therefore , the drivers of the other vehicles can 
controller 80 and the navigator 86 are configured similarly know that the notifying vehicle is receiving driving assis 
as above . When the GW controller 80 is performing GW 20 tance . 
driving , the notification device 82 receives information The acquisition unit may also acquire information indi 
indicating that “ GW control is in effect ” and notifies vehicles cating that a running condition is changed due to the driving 
around that “ GW control is in effect ” by flashing the tail assistance , and the output unit may output notification to the 
lamp 84. For example , this is done before decreasing the to other vehicles when the acquisition unit acquires the 
speed . Instead of flashing the tail lamp 84 , the direction light 25 information indicating that the running condition is changed 
may be flashed . In other words , an arbitrary state indicator due to the driving assistance . In this case , by outputting 
capable of displaying the status may be used instead of the notification to the other vehicles when the information 
tail lamp 84. Still alternatively , the lamp or light may be indicating that the running condition is changed is received , 
lighted with brightness different from normal . the drivers of the other vehicles can know that the running 

According to the third embodiment , vehicles around are 30 condition is changed due to the driving assistance . 
notified that the vehicle is being driven in a GW mode by the The output unit may output notification to the other 
flashing of a lamp , etc. Therefore , the drivers of other vehicles before the running condition is changed , when the 
vehicles not provided with terminal apparatus can know that acquisition unit receives the information indicating that the 
the notifying vehicle is being driven in a GW mode . Because running condition is changed due to the driving assistance . 
the drivers of other vehicles not provided with a terminal 35 In this case , the reason of notification is made clear by 
apparatus can know that the notifying vehicle is being driven outputting notification before the running condition is 
in a GW mode , the likelihood of implementation is changed . 
increased . The notification device may further include a determina 

Described above is an explanation based on an exemplary tion unit that determines whether a running condition of the 
embodiment . The embodiment is intended to be illustrative 40 driver's vehicle approximates a running condition achieved 
only and it will be obvious to those skilled in the art that by driving assistance , regardless of whether or not the 
various modifications to constituting elements and processes acquisition unit acquires the information indicating that the 
could be developed and that such modifications are also driver's vehicle is receiving driving assistance . When the 
within the scope . determination unit identifies similarity , the output unit may 

In the first and second embodiments , ITS ( e.g. , ITS 45 similarly output the information as it does when the acqui 
compatible with the standard for 700 Hz band intelligent sition unit acquires the information indicating that the driv 
transport systems ) is used for communication between the er's vehicle is receiving driving assistance . In this case , 
plurality of terminal apparatuses 14. However , the example notification is similarly output when the running condition 
given is non - limiting . For example , the plurality of terminal approximates the running condition achieved by driving 
apparatuses 14 may communicate with each other according 50 assistance as it is when the notifying vehicle is receiving 
to CSMA / CA as in wireless LAN . According to this varia- driving assistance . Therefore , the drivers of other vehicles 
tion , flexibility of communication between the plurality of can know that the notifying vehicle is virtually receiving 
terminal apparatuses 14 is improved . driving assistance . 

The first through third embodiments are adapted to assist The notification device may further include a radio unit 
GW driving . However , the target of driving assistance may 55 that transmits a packet signal including the notification 
be ordinary automatic driving instead of GW driving . output from the output unit . In this case , notification is 
According to this variation , the target of driving assistance issued widely because the notification is included in the 
is extended . packet signal . 

In the first embodiment , notification from the output unit The notification device may farther include a display unit 
112 is given before the speed actually changes or before the 60 that lights in accordance with the notification output from 
vehicle actually turns right or left . However , the example the output unit . In this case , by lighting the display unit in 
given is non - limiting . For example , if the vehicle 12 is accordance with the notification , the notification is directly 
provided with a device for preventing collision , notification issued . 
may be given when an obstacle is detected and before the Another embodiment of the present invention relates to a 
vehicle 12 is braked . According to this variation , notification 65 vehicle . The vehicle has a notification device mounted 
is given before the vehicle is braked so that a collision thereon . The notification device includes an acquisition unit 
accident is prevented from occurring . that acquires information indicating that a driver's vehicle is 
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receiving driving assistance , and an output unit that outputs acquires the information indicating that the driver's 
notification to other vehicles in accordance with the infor- vehicle is receiving driving assistance , and 
mation acquired by the acquisition unit . when the determination unit identifies similarity , the out 
When the vehicle according to the embodiment of the put unit similarly outputs the information as it does 

present invention acquires information indicating that the 5 when the acquisition unit acquires the information 
vehicle is receiving driving assistance , the vehicle outputs indicating that the driver's vehicle is receiving driving 
notification to other vehicles . Thus , the vehicle can let the assistance . ] 
drivers of the other vehicles know that the notifying vehicle [ 5. A vehicle having a notification device mounted 
is receiving driving assistance . thereon , wherein the notification device includes : 
What is claimed is : an acquisition unit that acquires information indicating 
[ 1. A notification device mounted on a vehicle , compris- that a driver's vehicle is receiving driving assistance in 

ing : which a speed is controlled to allow the driver's vehicle 
an acquisition unit that acquires information indicating to pass a signal with a traffic light of the signal turned 

that a driver's vehicle is receiving driving assistance in green ; 
which a speed is controlled to allow the driver's vehicle 15 an output unit that outputs notification to other vehicles in 
to pass a signal with a traffic light of the signal turned accordance with the information acquired by the acqui 
green ; sition unit ; and 

an output unit that outputs notification to other vehicles in a radio unit that transmits a packet signal including the 
accordance with the information acquired by the acqui- notification output from the output unit , wherein 
sition unit ; and the acquisition unit also acquires information indicating 

a radio unit that transmits a packet signal including the that a running condition is changed due to the driving 
notification output from the output unit , wherein assistance , and 

the acquisition unit also acquires information indicating the output unit outputs notification to the other vehicles 
that a running condition is changed due to the driving before the running condition is changed , when the 
assistance , and acquisition unit acquires the information indicating that 

the output unit outputs notification to the other vehicles the running condition is changed due to the driving 
before the running condition is changed , when the assistance . ] 
acquisition unit acquires the information indicating that [ 6. A vehicle having a notification device mounted 
the running condition is changed due to the driving thereon , wherein the notification device includes : 
assistance . ] an acquisition unit that acquires information indicating 

[ 2. The notification device according to claim 1 , farther that a driver's vehicle is receiving driving assistance in 
comprising : which the driver's vehicle is automatically driven ; 

a determination unit that determines whether the running an output unit that outputs notification to other vehicles in 
condition of the driver's vehicle approximates the accordance with the information acquired by the acqui 
running condition achieved by driving assistance , 35 sition unit ; and 
regardless of whether or not the acquisition unit a radio unit that transmits a packet signal including the 
acquires the information indicating that the driver's notification output from the output unit , wherein 
vehicle is receiving driving assistance , and the acquisition unit also acquires information indicating 

when the determination unit identifies similarity , the out- that a running condition is changed due to the driving 
put unit similarly outputs the information as it does 40 assistance , and 
when the acquisition unit acquires the information the output unit outputs notification to the other vehicles 
indicating that the driver's vehicle is receiving driving before the running condition is changed , when the 
assistance . ] acquisition unit acquires the information indicating that 

[ 3. A notification device mounted on a vehicle , compris- the running condition is changed due to the driving 
ing : assistance . ] 

an acquisition unit that acquires information indicating 7. A notification device for a first vehicle having a 
that a driver's vehicle is receiving driving assistance in monitor , the notification device comprising : 
which the driver's vehicle is automatically driven ; a processor ; and 

an output unit that outputs notification to other vehicles in a non - transitory memory storing a program which , when 
accordance with the information acquired by the acqui- 50 executed by the processor , causes the processor to : 
sition unit ; and wirelessly receive a packetized signal from a second 

a radio unit that transmits a packet signal including the vehicle , the packetized signal including information 
notification output from the output unit , wherein on a driving assist mode of the second vehicle , a 

the acquisition unit also acquires information indicating speed of the second vehicle , and a traveling direction 
that a running condition is changed due to the driving 55 of the second vehicle , wherein the driving assist 
assistance , and mode indicates whether the speed of the second 

the output unit outputs notification to the other vehicles vehicle is automatically controlled ; 
before the running condition is changed , when the retrieve , from the packetized signal , the information on 
acquisition unit acquires the information indicating that the driving assist mode of the second vehicle ; and 
the running condition is changed due to the driving 60 when the driving assist mode indicates that the speed of 
assistance . ) the second vehicle is automatically controlled , notify , 

[ 4. The notification device according to claim 3 , further on the monitor of the first vehicle , a vehicle that is comprising : automatically controlled is around the first vehicle . 
a determination unit that determines whether the running 8. A notification method for a first vehicle having a 

condition of the driver's vehicle approximates the 65 monitor , the notification method comprising : 
running condition achieved by driving assistance , wirelessly receiving a packetized signal from a second 
regardless of whether or not the acquisition unit vehicle , the packetized signal including information on 
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a driving assist mode of the second vehicle , a speed of 
the second vehicle , and a traveling direction of the 
second vehicle , wherein the driving assist mode indi 
cates whether the speed of the second vehicle is auto 
matically controlled ; 

retrieving , from the packetized signal , the information on 
the driving assist mode of the second vehicle ; and 

in response to the retrieved driving assist mode indicating 
that the speed of the second vehicle is automatically 
controlled , notifying on the monitor of the first vehicle , 10 
a vehicle that is automatically controlled is around the 
first vehicle . 
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