1 (Title of the Invention) DRIVING ASSI STANCE SERVI CE PROVI DI NG

DEVI CE, PROCESSI NG DEVI CE, AND CONT METHOD 5[ Techni cal Fi el d]

[ 0001] The present invention relates to a driving assistance service
provi di ng device, a processing device, a control nethod, and a
program More particularly, the present invention relates to a
driving assistance service providing device, which provides various
10services for assisting wth {Fidedftheilmgntbnla vehicle, a processing
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t he processing device is cont s application is based upon
and clains the benefit of priority fromprior Japanese Patent
Application No. 2010-259159, filed Novenmber 19, 152010, the entire
cont ent $Teshnigal BRlddr e i ncorporated herein. [Background Art] [0002]
Many eligéd nic toll collection system (ETC) on-board units using a
dedi cat ed shot range conmuni cati on (DSRC) schene are currently
becom ng wi degpepademSndeion edat2diood drikng hesistamcEIECvichatovding deviee, ahe
toll collection of a toll road such as a highway w_.thout stopping.
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utilized to provide safe driving assistance information or road
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15 2010, the entire contents of which are incorporated herein.
[Background Art]
[0002]
Many electronic toll collection system (ETC) on-board units using a dedicated
shot range communication (DSRC) scheme are currently becoming widespread as devices
20  for use in an ETC that performs the toll collection of a toll road such as a highway without
stopping. Thereby, the ETC on-board units enable the toll collection to be smoothly
performed on the toll road and greatly contribute to traffic decongestion.
[0003]
Recently, a DSRC on-board unit, which is a higher-order model of the ETC on-
25  board unit, serves as a device utilized to provide safe driving assistance information or
road traffic information about accidents and congestion in addition to an ETC function.
A type of DSRC on-board unit that works with a car navigation system and a type of
DSRC on-board unit having a speech generation function have been released. In the
future, with the spread of intelligent transport systems (ITS) or telematics services
30  compatible with inter-vehicle communication, optical communication, network

communication, or the like, the DSRC on-board units are expected to have multiple



30 conpatible with inter-vehicle communication, optical

communi cati on, network conmuni cation, .or the |ike, the DSRC on-board
units are expected to have nmultiple Z functions as a terninal for
receiving various services in a car (for exanple, see Non-Patent
Docunents 1 and 2). [Prior Art] [Non-Patent Docunments] 5[0004]

[ Non- Pat ent Docunent 1]: "Support for Confortable and Safer Drive
Conpat i Huetioht ks DSREINSEfor reeividgaious etreites 0f a taa(foc bxafipll) des Mondhitent
El ectric "HDD Car Navigation Systemi and "DSRC On-Board Unit',"

[ Onl i nefPocamspis g 228, 2009, M tsubishi El ectric Corporation,

[ Sear ch ?1?0 enber 07, 2010], Internet,

10<URL: t]; p: . m tsubi shielectric.co.jp/news-datal/2009/ pdf/0928. pd

f> [NohNafenPBbemherd@jcunent 2] : "Support for Safer Drive on
Hi ghway, Launch of Stand-Al one DSRC On-Board Unit CY-DSR1000D in
Whi ch AlRM]Assi st of DSRC (Spot Communi cation) Service |s Possible,"
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owns a device for a car navigation system if the device does not
cor r espdéingparatiorh éSehedi oreBeptembirde 20 H)]dmidrae, corresponding to the

desl, 5 ed Sh Y naRasShR Lo SRS pRISRATHE et Catd/G4E kit Anf (BB2515AhI G223 S e

[Summary of the Invention]
[Problems to be Solved by the Invention]
[0005]

20 With the spread of ITS or telematics services as described above, manufacturers
of various on-board units developing DSRC on-board units or car navigation devices are
implementing the provision of new ITS or telematics services by causing functions of
devices to cooperate with each other by connecting a plurality of devices having different
functions. When the devices are connected and the functions of the devices cooperate

25  with each other, a user should prepare each device corresponding to a desired service.
Thus, even when the user, for example, already owns a device for a car navigation system,
if the device does not correspond to the desired service, a device corresponding to the
desired service should be prepared to receive the desired service.

[Means for Solving the Problems]

30 [0006]

In order to solve the above-described problems, according to a first aspect of the



[ Means for Solving the Problens] 30[0006] 3 present invention, a
driving assistance service providing device, which provides various
services for assisting with driving of a vehicle, includes a
plurality of interfaces configured to connect various external

devi ces; and a processing device configured to perform processing
corresponding to a function of each external device connected to each
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external devices, includes an external device function identification
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connected to each int.erfac a data t i dentification uni .
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configured to select one service to be provided Tromanmong various
ser vi cesorregpiosdiag edtai genemdtiomueit tisths exteimabdevior fuastsingitg asghewttputiddvideng

of a veqb@{? based on the type of data identified by the data type
i dentifi Won unit. In addition, the processing device includes a
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out put data for an external device functioning as anh output device
anorig t lperformcprocessingfcotrhgpoatingtam fincG Oukenfi axsnal (devnmsfqoadedbgd folve

cxtefnal SSULS8 LML 30 (ST L LCat o0, Uit B eXequl 10, Procresi oo
sel ecti qfdifdhlidentification unit configured to identify a function of each external device
connected to each interface; a data type identification unit configured to identify a type of
data received from the external device via the interface; and a providing service selection
25  unit configured to select one service to be provided from among various services
registered in advance as services for assisting with driving of a vehicle based on the type
of data identified by the data type identification unit. In addition, the processing device
includes a function corresponding data generation unit configured to generate output data
for an external device functioning as an output device among the functions of the external
30 devices identified by the external device function identification unit by executing

processing corresponding to the service selected by the providing service selection unit



4 using the data received fromthe external device; and a function
correspondi ng data output unit configured to output the data
generated by the function correspondiﬁg data generation unit to the
external device functioning as the output device. [0008] 5According
to a third aspect of the present invention, a control nethod of
controlling a processing device, which perforns processing
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corresponding data output step of outputting the data generated in the function
20 corresponding data generation step to the external device functioning as the output device.
[0009]

Note herein that the brief description above of the present invention does not
recite all the essential features of the present invention, but sub-combinations of these
feature groups can also constitute the present invention.

25  [Effects of the Invention]
[0010]

As apparent from the above description, in the present invention, a plurality of
interfaces is provided for connecting various external devices. Processing corresponding
to a function of each external device connected to each interface is performed.

30  Accordingly, even in an old-type external device, which does not have a function

corresponding to a desired service, it is possible to implement the desired service by



5 connecting a driving assistance service providing device of the
present invention. [Brief Description_of the Drawi ngs] [0011]] 5FIG 1

is a diagramillustrating an exanpl e 8f a use environment of a
driving assistance service providing device in accordance with an
enbodi nent . FIG2 is a diagramillustrating a bl ock

configuration of a central processing unit (CPU) of the driving

assi st aReeneefiny h ddvingQesicthng sdendeqfoviding device of thefprésenBinvéntindi agr am
illustrating an exanple of data stored in a service data storage
10unit in the formof a table. FIG 4 is a diagram

il lustragin n e peration flow of the driving
assistai@ge§%%§F8é&g$%§Fgﬁﬁggﬁgvice. [ Embodi ments of the Invention]
15[ 0012]0011] Enbodi nents of the present invention will be

descri bed hereinafter. However, the follow ng enbodi ments do not
lim 6 the invE&h@ilois aclizgramdllistratingamexaaanedl hse anyiroamentafp driving

nbi nat i f feat . d ibed in, th di_nent t al
cosent; AP e S BRI BT SechBsh AR A RSBy " Y "R s
1 is a di agrampi¢ld dstdiairkmglaagxaaBlRk @bniRgiiSeoredP 4 de@tMEbcetdin@unit

driving assistance service providing device 100 in accordance wth an
enbodi méePl) phthedrivirigrysisiestostcavieeproeidiigdevimeovi di ng device 100 is a

devi ce that provigdes variou ervices for,_assisting.with the drivin
of & vehi ol e R8T D8 bt tut gl & Buinitle BETHE Mot MalsPol el 4k
provhdi RYitFeWecBrd 804 kabtd udes a CPU 110, a flash nenory 130, a static
random access nenory (SRAM 140, a plurality of Universal Serial Bus
(USB) ports 150G 4 io akb@ratghBuwstiahing aeexapuple etan eperationdiay pbiliedoviag a
USB port 150), an.optical bpard port 160, a nman nachi ne controller
(MVO) bE&Fge 8??“T*ﬁ?°§ﬁﬁgé%¥8ﬁtrolIer 30 area network (CAN) port

180. The CPU 110 may be an exanple of a "processing device" in the
present invention. In addition, the USB port 150, the optical board
port 6 [Embodiments of the Invention]

15  [0012]

Embodiments of the present invention will be described hereinafter. However,
the following embodiments do not limit the invention claimed in the attached claims, and
all combinations of features described in the embodiments are not always essential to the
solving means of the invention.

20 [0013]

FIG. 1 is a diagram illustrating an example of a use environment of a driving
assistance service providing device 100 in accordance with an embodiment. The driving
assistance service providing device 100 is a device that provides various services for
assisting with the driving of a vehicle.

25  [0014]

The driving assistance service providing device 100 includes a CPU 110, a flash
memory 130, a static random access memory (SRAM) 140, a plurality of Universal Serial
Bus (USB) ports 150a to 150c (hereinafter collectively referred to as a USB port 150), an
optical board port 160, a man machine controller (MMC) board port 170, and a controller

30  areanetwork (CAN) port 180. The CPU 110 may be an example of a “processing
device” in the present invention. In addition, the USB port 150, the optical board port



160, the MMC board port 170, and the CAN port 180 nmay be exanpl es of
"interfaces" in the present invention. [0015] The CPU 110 is one of
conponents constituting the driving a§5|stance service 5 providing
device 100, and is a device that controls the flash nenory 130, the
SRAM 140, the USB port 150, the optical board port 160, the MMC board
port 170, and the CAN port 180 or cal cul ates and processes dat a.

Speci f i dab)] the MME WoRtd Adr0 1 P mhd thesC ANgoesiSitngayclor expspbasdif (fontdrfaces” in
functlons of an I TS on-board unit 200, a car navigation system

t er m nalthepygseniityenliof spl ay 400 connected to the USB port 150, an
opti cal d 500 connected to 10 the optical board port 160, an MMC
board 6 connected to the MMC board port 170, and a CAN bus 700
connected to (e CRANI Hibistond 8Ocorhfilithis cohatithitirgasthe ﬂﬁmg)ass’léiﬁhdeaarvid’eeel y
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circuit as a storage elenent, and does not require a storage hol ding

oper at | GCANGD: 890 ogmsstedorthsdFAN ot 18| udes connection ports into
whi ch U bles of the ITS on-board unit 200, the car navigation
systen1t nal 300, and the display 400 are inserted. The ITS

on-board uni t TA@labiSmRnidey | DEcHAPRD Celetk atié Wiige datdexd 1sgeppe &ft | on road
service and an ETC. The car navigation systemtermnal 300 is a
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which data is freely read and to which data is freely written, but from which content

disappears when the power supply is turned off and a read only memory (ROM) from
which content written once is not deleted, but from which content does not disappear even
when the power supply is turned off, but the flash memory 130 is a memory having both

20  elements of the two.

[0017]

The SRAM 140 is a type of RAM. Specifically, the SRAM 140 is used for a
flip-flop circuit as a storage element, and does not require a storage holding operation.
[0018]

25 The USB port 150 includes connection ports into which USB cables of the ITS
on-board unit 200, the car navigation system terminal 300, and the display 400 are
inserted. The ITS on-board unit 200 is a device capable of using a next-generation road
service and an ETC. The car navigation system terminal 300 is a device that provides
route guidance or the like and assists with the driving of a driver.  The display 400 is a

30  device that displays characters and graphics.

[0019]



The optical board port 160 is a connection port into which a
connector of the optical board 500 is inserted. As the optical board
500, for exanple, a G obal Positioning System (GPS) board, a fixed
wi rel ess conrnunication board, an optical board, and the |ike are

i ncluded. The GPS board is a device that accurately identifies a
position 50f the vehicle on the earth using an artificial satellite.

The fixed W r ghgspticQBHAHdIpeAt1600s BeairictidOforehdWhRh al @nAcdidiufee t hat
performs communi cation according to a use frequency band of an
| nst i t utoptied] bpard FOPiicisertadd Pisdbe ppitdat bodrd §PGder exapipkeR)Glgbd. 16a

st andar Jhe. optical di.s i rel ess communi.cati on, board [ _yse
e s OR e e bt s fdd BTSSR oAy 28 B fead BfpritS
a conneghi ek @M dke indfudcdhi the GPS BBRRAGE @ebe tHiadW¥atdtp ledltifOa psition
inserted. As the MMC board 600, for exanple, a speaker, a

| i ght - emif thd vebicll authe cuEDpsiog an hificiak eatplditero Uiedtked svirehese gopumunication
devi ce. %8%2%0]1_ 15The CAl gorltlp%SOfi S a connection ‘%ﬁr.t for _copnecti ng
an el ectPi: [T Exgmaple; 1S g degivg thay RErfurds GoupRiGAtion Apetiing (g ¢ upgequency
vehi cl €4, RPEfAd InSituteVof HIBGriEAM® BIdctrdBids ERgintRH EEERY 802 16a SOMRANENT
such as an electronic control unit (ECU), an engine, or a brake in
t he CANThespiod bomdiisie witebesy ebmuoiueicatorbasse tortuse iy madteveliclst at e of

t he conponent .or, transmt control information. 20[0022] The

| TS on- S8R PNFAHPR-200, the car navigation systemterninal 300, the
di sghay ;4§ the optical board 500, the MMC board 600, and the CAN
bus 700 ‘may "be exanples of "external devices" in the present

i nvention. [0028MEE] roardiportld V¥ isrgcoassitmngodentserhicic @ commeeiod phipe

et | 1 PGUC poat DEROTGTeRnoAs dFcYNGT PR YIo0 b OLBHATILE dePPEORE disbis
201 a8 RRIEED) Bepesiant pll ol s port 170, and, 11
ext er nal[0@Hyi ces via the USB port 150, the optical board port 160,
the lg/IVC board T%g réAI\]T Z)gf‘t 1%8 ?s é Qc?nngt':ot\%\(l)npp%rrtt fo%ggﬁne-cl:-tir?g an electronic circuit or
each device inside a mechanism of the vehicle. Specifically, the CAN port 180 is
connected to a component such as an electronic control unit (ECU), an engine, or a brake
in the CAN bus 700 inside the vehicle, and used to transfer a state of the component or
transmit control information.
20 [0022]
The ITS on-board unit 200, the car navigation system terminal 300, the display
400, the optical board 500, the MMC board 600, and the CAN bus 700 may be examples
of “external devices” in the present invention.
[0023]
25 In the driving assistance service providing device 100 of the above-described
configuration, the CPU 110 identifies functions of the external devices connected to the
USB port 150, the optical board port 160, the MMC board port 170, and the CAN port 180.
The CPU 110 identifies types of data received from the external devices via the USB port
150, the optical board port 160, the MMC board port 170, and the CAN port 180, The

30 CPU 110 selects one service to be provided from among various services registered in

advance as services for assisting with the driving of the vehicle based on the identified



30 CPU 110 selects one service to be provided from anong vari ous
services registered in advance as services for assisting with the
driving of the vehicle based on the identified 8 data types. The CPU
110 generates output data for an external device functioning as an
out put device anong the functions of the identified external devices
by executing processing corresponding to the selected service. The
CPU 110 datattppdss The Cp&hEIadendradaivatpuodith dorexteatonad] ddeive tmcliowiag bom ng
as the above-described out put device. 5[0024 In the driving
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cor r espaagito ghe extérigl devire firXisndf at e Syt ederhbelbmitp@sieozanect ed
thereto is ?erforned. Therefore, even in an ol d-type 10external
devi Be 1¥¥4ldoes not have a function corresponding to a desired
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100 i ncludes external device function identification unit
(externé?vﬁ%&ﬁ@e function data identification unit) 111, a data i nput
recepti gpoasnit 112, a data type identification unit 113, a providing
service seléction unit 114, a function correspondi ng 25dat a

gener at i on uniA cohfiguratiof imwhichthedniving pesistiingg sefdica powviging device 1001ms

R A A TR CTTARTIN S LT M
P PR Sl e | e i Lt e,
opti cal aboe; dngthetdrivé@ assibigndd\ervice providing device 100 may include a plurality of
CPUs 110.
[0026]

20 FIG. 2 illustrates an example of a block configuration of the CPU 110 of the
driving assistance service providing device 100. The driving assistance service
providing device 100 includes an external device function identification unit (external
device function data identification unit) 111, a data input reception unit 112, a data type
identification unit 113, a providing service selection unit 114, a function corresponding

25  data generation unit 115, a function corresponding data output unit 116, and a service data
storage unit 117. Hereinafter, functions and operations of components will be described.
[0027]

The external device function identification unit 111 identifies the functions of the
external devices connected to the USB port 150, the optical board port 160, the MMC

30  board port 170, and the CAN port 180. Specifically, when the external devices are

connected to the USB port 150, the optical board port 160, the MMC board port 170, and



30 board port 170, and the CAN port 180. Specifically, when the
external devices are connected to the USB port 150, the optical board
port 160, the MVC board port 170, and? 9 the CAN port 180, the
external device function identification unit 111 identifies the
functions of the external devices. The external device function
identification unit 111 transmts data indicating the identified

functi onge CAN fift £90, e terfl\detiRS filrRtibh @ichtA6dioamnaaN I efpanel thg dat a
generation unit 115 and the function correspondi ng data out put unit

5116. [ omgipns of the extprral dettieesi nphe extemepdevase fun¢tiontidentifisgeonest 1 Hput s

f d fromth . ices, i ficall. d
*5 out ot BidaEe B 8 Rea SEBRR oL PBE et bt B "
the optigabsfaaang _dﬂ&r%enétﬁﬁon {ufite 1 MMadife fithcB6H bortetBondnd dith BulpiNuior t

180, 10 the data’input reception unit 112 receives the inputs of the
dat a5 THé6data input reception unit 112 transmits the data whose

i nput s T&%% been received to the data type identification unit 113
and the dti on correspondi ng data generation unit 115. [0029] The

data type identiheahh@RedtBlién ddif 112004 Ed iBButh ¥ P& Shiphh@oddhdexternal
received fromthe 15external devices via the USB port 150, the
opti cal deviaesl [Epetifitaly, whie thevBtdic antpupbiom the Extemmtideviess CANeptsdito 0.

ot or nai Ui pore $80tee il bt Pra notEe hEVE BoRioR LB AR R Gh B0y 136

the gat qd Xagg lnﬂtpfi?%b tlonai N 2 Y&ictved 4R thRObE fe@tal NTHEALA iAMR ﬁ&epﬂgﬂa

data type | Ication unit 113 transmts data indicating the

i denti f ivad ld2tmantyipethe dotatwiwsp inputsdiang beer rece eedstol the dato type ndantifiodtion,

[ 0030] , The providing seryjce selecti.on unit_114 sel ects one
servi ce Wi lpd 2 ‘?g\ﬁi{ﬂ’éﬁmﬁc@ spepfigeviata greraign Yt dbS-r egi st ered in

advance g@h ervices for assisting wwth the driving of the vehicle
based orl; t data types identified by the data type identification
unit 113. 25SHkeidhtacsbd yentifivation heit dB alentifiiesaspasrd thehdnta cbeaved frenh the

S PRI L TR R RN aME G R R
be prov'lquarfdrtgé;bggp?ﬁte Y86.1 OYRcARENY, SBRn T OIRLwhBsd AFutS BEVE Heln d@kfred

t : be)
storage unit 1 services tor assisting wth the driving of

t he vehifainethe Bl devideny raeived dens teaata ioputuadeptidd dnit i K $ind desa gat a

for identifying the selected service to the function rr.espondi
30dat a d@q@%&g@wrﬁh}l@i q_rgi_ﬁefgg:g%ta types. Tq‘le data type ident?f?cation nlft](?ﬁ1 g

transmits data indicating the identified data types to the providing service selection unit
20 114.
[0030]

The providing service selection unit 114 selects one service to be provided from
among various services registered in advance as services for assisting with the driving of
the vehicle based on the data types identified by the data type identification unit 113.

25  Specifically, when the data indicating the identified data types is received from the data
type identification unit 113, the providing service selection unit 114 selects the one service
to be provided from among various services stored in the service data storage unit 117 as
the services for assisting with the driving of the vehicle. The providing service selection
unit 114 transmits data for identifying the selected service to the function corresponding

30  data generation unit 115.

[0031]



10 The function correspondi ng data generation unit 115
execut es processing corresponding to the service selected by the
provi ding service selection unit 114 Using the data received fromthe
external devices. Thereby, the function correspondi ng data generation
unit 115 generates output data for an external device functioning as
an out put 5devi ce anong the functions of the external devices

i dentified byThBeuRXbECHREspERYhE Bath Yokdrhiddh bl debdbd HBcdsBing 111.
Specifically, the function correspondi ng data generation unit 115

r ecei vesodedpanding ite tieisaiyiderselecttd hyithe prdvidingteroassebéctivhaniét i € psing the

devi f th t | devj f ti i.dentifi N it
11, T dalagrianti (i Ehe et v« oSt (8 ASHAT GUERPAR BR e ¢ 115
recei ve%feﬁé}gti&ﬂsrﬁt WS RelaltR %Elgaulﬂéé’tﬁ eI S5 Idéede ARTHOME Beataliinal

devi ces Tromthe data I nput ception unit 112. Wen data for
sel e6t i nigvichemsef detfedctmes of the extrvad devivesd déntidied biyehepederndli deyicser vi ce
selection unit 114, the functign correspondi ng data generation unit
175 ° exedwaenibsaicigmiol s Sorsa: BE s tn o euSilin i seriion
recei vedi {98 AR .daldg 11'(1jd’i@d‘t'itn HRCRREE RN Ridond bEthe ERREEI Mevib&iSiom the
function correspondi ng data seneratlon unit 115 generates the out put
dat a f orextche] dxties fumkticleddts alehbficationivantilhy ak daddaioauthpdtnatieni ce anong
the functions of the external d 1\r/# ces | ntﬁi at %gwb .the data received
f 1 om t hEOBREANAE TAGNACBEaTgmBRIF LTo TeGRHES e Bala MiigstinpRis fipye beghgeceived
fungti o i i | t b angm :
gona?at QI e R PR B At i BB Pl Biton R 112 01 Tk ol spgting
[ 0032] 2ZRdHdectadrvetvianis carcived fondihegraddiag eetyjpetseleatidn drii61 ldy thedtsctiohe
data generated by the function corresponding data generation unit 115
to the eREERAfingdgtagsneaen wahillr%e@gutfwoa‘iﬁswtcoaéwoeémg to the service
Speci fi I i r i : p it :
recei Ve?@{nﬁéh%%{fgr%cgig%g? ?lntglgtd al%q?@gg%({gg El(gg&@bﬁ% i %gi-ég? ’ t’P %gﬁl g%?ner nal
devi ces chfrespohbiing dxtagienalaticevnic &1 5 gometateartheladtput dhenfor thecaxtdrnal dovict
111. When the generated data is received, fromthe 25functiaon_.
cor l8s pdhertiegingas theyarpptaieyisn amang theffgnctions of thsexiegnpl deyiresdpdiseeh gy
data ou .5 . - devi ¢ .
anot  onnegreaBlebivkd foRthP Uhiol Sotel Ak oul MEuAIEES G PP S fngtion
t he ext ebRadpodeividatalgenedatiomunic e rirsaatsitengansiatedidata tof tBO Adiction
FIG 3 illustrates an exanple of data stored in the service data
st or age cgArondipgidatazotme updh®.of a table. In the service data
st orage g&&ﬁ 117, data of a service identifier (ID), an input data
type, aé a-service programis associated and stored.

20 The function corresponding data output unit 116 outputs the data generated by the

function corresponding data generation unit 115 to the external device functioning as the
output device. Specifically, the function corresponding data output unit 116 receives the
data indicating the identified functions of the external devices from the external device
function data identification unit 111. 'When the generated data is received from the
25  function corresponding data generation unit 115, the function corresponding data output
unit 116 outputs the data to the external device functioning as the output device indicated
by the data received from the external device function identification unit 111.
[0033]
FIG. 3 illustrates an example of data stored in the service data storage unit 117 in
30  the form of atable. In the service data storage unit 117, data of a service identifier (ID),

an input data type, and a service program is associated and stored.



11 [0034] The service ID may be an identification code for

uni quely identifying each service from anong vari ous services for
assisting wwth the driving of the vehlkl e. The i nput data type nay be
a type of data to be used to execute processing corresponding to a
5service identified by the service ID. In addition, the service
program may be a program for executing the processing correspondi ng
to the gggajce identified by the service ID. [0035] FIG 4
illustrates an exanple of an operation flow of the driving assistance
servi ce provi dihageraweilBanaypioe an entiicaties eedodor Brawsly idratibpes eachion

f1ow, le_in 10which th i Vi, ica. bdi
devi e 360 YRenABEnE AR ng RS R Ao, e Mgl s SV N
i I'1ust rahRM dhid thcnaypbdh bjpeldE 4836 bé tad. to é@&@f@re@sgiggaoﬁ@gpwhﬁ%t@a be

provi ded by executing "driving assistance service programA," en
anot fer semkiedfentidisp by dlecheesvite Hin alm ddditionstbe semvigelpapgramtmainbe a program

i ntersection at ich visibility i.s poar and t.here.i ri sk. o
col |1 o1 ot e finetir pociiatometost il ti S8ds Gk e VR Dot ner
vehi cl e, he driver is warned of the risk. In this exanple, an
¢l efodszhhe dri ! the risl _
optical comruni cation path-side device is installed in the
i nt ersecti on FGwhillustratéssanogxaimple ¢fanpperationblow of the drieih assistince
vehi cl es ag&r oacQ. froma 8¢)ur]gll thg of. | an(?eéhmhi Cht' ar]@ i nt ersecf ed one
anot her SPH&ERIY e gEgicn §U9-nt \Brae deseRion ¢fdhe Bpgraign Ao Air &P iedh
pat Rpsi dghidemk GeivinaRafh& &ati@ehgradihﬁ@tdemecib@ ROSES “UAvInB Assistance

i ntersection between its own vehicle and the other vehicles driven in
t he 20otshwicelprogsmui’t ustesgbiont F1Go3 whlkk be dedcobed . Atverdpgtoat seovice foow

wi |l be descrjbed with reference to all. FIGS. 1tq 3. [0036 . I n
this oxdFpiesd %@‘eﬁ‘ﬂ}_ﬂgcéi‘t“vﬂ&f’r“ﬁ‘sﬁagcec%ﬁ‘ﬂ_%%li’%mffb‘_&t h@iﬁ'@pﬂe’lﬂﬁf&} vEtide d
port 16Q,0f 408 s ¥ RGratshs 1R8PS Rl BoR hOVhidh REAIRNIiS Bodkd e
MMC boarg 600 equl pped wth a 25 speaker serving as the output device
i s connés4 esk dhcdlhgorbddwbenitsiowo vehitie (thepretenthehicld) abd sher@berivshicle,

connected to the CAN t 180 so.that i t of data indicati.
Cond e 6 ot BPEo AR b isiSh . el Bk AP
are con fageffcs% ih&Qafidiein WRBinRREdotidm th whith vARSiTIGAL phORT SVIRAN L p1kRRty dihe
MMC board port 170, and the CAN port 180, the external device

funct i orvehigkeatpproedt fram ayptitlityldf lafes twhechCReJintaSead ereeandtliey iavgprd a

assi stance 30service pr.ovidi device 100 identjfies the. functions of
the oxt GHSINEJRGISEROn Se@Bical FAnpricsiRR RphaIoq dryics by delg indikating

functi ony;d QB {of the BledrOBA bktwiebs its BRRNehicRSardRE ofhbeva@RliECdiven in the
20  other lanes with respect to the vehicles. The operation flow will be described with
reference to all FIGS. 1 to 3.
[0036]
In this example, the optical board is connected to the optical board port 160 of the
driving assistance service providing device 100, the MMC board 600 equipped with a
25  speaker serving as the output device is connected to the MMC board port 170, and the
CAN bus 700 is connected to the CAN port 180 so that an input of data indicating a speed
of its own vehicle can be received. When the external devices are connected to the USB
port 150, the optical board port 160, the MMC board port 170, and the CAN port 180, the
external device function identification unit 111 of the CPU 110 of the driving assistance
30  service providing device 100 identifies the functions of the external devices (S101). In

this example, the external device function identification unit 111 identifies that the optical



12 board is connected to the optical board port 160, the MMC board
600 functioning as the output device is connected to the MMC board
port 170, and the CAN bus 700 is connkcted to the CAN port 180. For
exanpl e, the external device function identification unit 111
receives inputs of data indicating which external device has which
function fromthe 5external devices, and identifies the functions of

the ext @bnadlis Benticces tdtse@ticdl bbhe pdad 560, theeviRt Brand b0 Gitictienihg acthieon
identification unit 111 transmts data indicati ng the identified

f unct i oRytpyf deviee isgoriasked toldig MMC beard mertflicanddhe €4 Basptifds Aeprgsied
o . . : ( oy
o Lo e R0, Ehl Sae theo B SRR3R0 RSl By AT B i 11

ext er nakeddexk GamtLaNIACChAdating Which eRBmapdéviddihs vilieh AptiiGafrolanes d
port 160, the MMC board port 170, and the CAN port 180, the data

i npud r estepral devieesi endiidentgiesthpefuapions 1 theaxésrpd glevices baspd ps therdatae

dat S102) .. |l n. thi. | the .opt | d ' -t dat

nai cac g eSS BRENGL CentMRrPRbETH BHRRREETER e i
and t he retdaiehs ¥EME ckRfaladNeR th thelfifctRinhRfreldRem e Watd dcaBSHbA tifid 113 om
the optical communication path-side device as described above. The

opti cal ahdé&redfunctigpuaosrespoadugtdata entpiandrlil¢i ng assi st ance service
provi di T@Q}g‘j\/i ce 100. When an input of the data output fromthe
opti cal d is received, the data input reception unit 112 acquires

dat goi ndi cati gh e SRREFHaA whbs (HRWMAME BUGhEiYinAhé BeeANIRNS cditfictede
data input reception unit 112 transmts the data to the data type

i dent i f itlea/BBrpoROLIi the Dptca hdardiportf 16Ac thie dMEbbaaed po d 7 gnd #ceCAN port

generat i ni.t 115, [0038] . WA t data i.s receiyed omt he
data | ngdD. PEgkaTB aRPROR it 1 ynf B C AU BaRuda R PREF pb R A 13
of the @1H23107] GanihinhRS tHeptitalPoatdRcHAMsané SO Rdicakig kY HstBXREIRY €,
the data type identificafion unit 113 identifies that a type of the
dat a r edled meise2Bord bgmweerhis deih aehinlewind tlescathern wehiclasidrived in the other lanes

t her - vehi cl t d -vehicle.. dat a. . The .dat.
Core: 1 i dir B paten s B P ARR B Brichas RSPl e oBh6ra o
type to ghigRov dﬂl‘tﬂ?ﬁs e :al{ﬂ.act_g tRedrBGid Qéﬁist»!lﬂ;lc:é S%Q%B{&%@é device 100.

The providing service selection unit 114 of the U 110 receives the
dat a 30iWbiércat inpgt afitiee dadeowtphi feendiz epticalenatd Bretdineeddtieal atayipput

e d T D R Sn eSSBSl SR
180. The data input reception unit 112 transmits the data to the data type identification
20  unit 113 and the function corresponding data generation unit 115.
[0038]

When the data is received from the data input reception unit 112, the data type
identification unit 113 of the CPU 110 identifies types of the data (S103). In this
example, the data type identification unit 113 identifies that a type of the data received

25  from the data input reception unit 112 is other-vehicle data and own-vehicle speed data.
The data type identification unit 113 transmits data indicating the identified data type to
the providing service selection unit 114.
[0039]
The providing service selection unit 114 of the CPU 110 receives the data
30 indicating the identified data type from the data type identification unit 113. The

providing service selection unit 114 selects one service to be provided from among various



services stored in the service data storage unit 117 as the services
for assisting with the driving of the vehicle based on the data type
(S104). In this exanple, referring tol¥1G 3, in the service data
storage unit 117, the data type is stored in association with data
relating to a service identified by service ID "S001" for a

conmbi nation of "other-vehicle data" and 5 "own-vehicle speed data."

Ther ef ofservideh Stopsdawitleh egvisedath siorapeuaittll Das theistrvickd farelssistisy wilethe
service identified by service ID "5001" as the one service to be

provi dedrvingeofphaovahitle bassd opithedaietype (5 Hi).unin this exampleneeiereigg teFld ée

I D "S001" ,.for i.denti in . e i . . i .
tor r oopameREr A tepEptil 1 7 WO S ot FNGER i BchItid With A reating
cor r espes diagicd ddcntiied 6y aéivize IDNSHO L1fr alcombiatifio L ddhdrathickedatd Tvird
identified functions of the external devices fromthe external device

f unchi ofowatvghictiespeed dajat’i orhetaiore, the providing derivice selectigneurfiiyHdselsats the

corresponding.d ener at i an. WAk 5 receives (data se nput s,.
have booR IBAATERPY o RsaBlatE) ha e ebF FELF R RultEE: arih i dine
recept i @prvitRiskleddeh unih el 4 thiHSnit9 Bero RE TDSBO0H RY iddati fieiMe salbkted saHiick
115 receives 1l5data for identifying the selected service fromthe
provi di tgthedundtiva cowksponidivg datei gendraion Thié1¥unct i on correspondi ng dat a
generatig& init 115 executes processing corresponding to the service
usi ng tﬁ ‘ﬁ)ta received fromthe data input reception unit 112,

t hengby gener ghi Mehcibh RoresBhding QhtatobBerti¥dRimie] 1 5AFVhEEPTUN Otk QN B theS
t he out put device anong the functions of the external devices

i ndi cat edenbified fimctiansofrtbe ettomdl daviges filve) bresternal deided GocRaf datet i on

i denti fi. ion.unit 1 (S1 . hi le,.the f ti. .
cor  espdfFaHE SR R or T RER O P ARt r R oG Ui SO 15
di st ancegeetRs i@ Mb&@&@%&tﬂao@ b&ﬁﬁ‘é@%{ﬂed ﬁ&nqumeﬁ&hmcdeeic@moﬁlttg@aam

vehicles driven in other lanes and data indicating a speed of its own
vehi cl e ifipud neceptgordatial i2n p (Tthe femtiph icomegprnding d2ta generatdeti wiibhl S ieeeivdsi s
exanpl e, t fact.that the hoard 600 functioni.n s the o ut
doviBe  KaladGridEas int be HHE RV ORI OF ProYRTOS TS oF RERHITE) o he
dat a r eq@ic\githibh @Bty endNE %\%\t’ﬁaéenérﬁﬂér?@ni{ ng@gg%tigﬁg)g?sgi;ﬁg%h&#p%ﬁahg@%

unit 111. In this exanple, en service entifying the

sel ect edhssrviccesing theelemi reemivddrioom theedata owpitieneptioanmitdé2 sbereby i on

unit 114, the function correspondi.ng data.generation unit .115 reads a
Ser vi ce SHRUEE BN PIAG: Hedr LA 08t A HETDE U ARR fgkich RRoE By
service fl!ug?:(gloﬁ'p Odihe bLRMaAl B&/iSRNiCR A gleﬁfa%rﬁgﬁvé&nﬁcgm W extérglilg&'vﬁe

exanpl e, the function correspondi ng” data generation unit

gen@bat dsnatiah dadentificatsmomdi Hd (8 b03)he Iisthesakemptd, theHendidt dooesmn6@ data
executing "driving assistance service, programA" using .14 the, data
ndi cat R ml_g %@ﬁ@%@viscﬁ% Hadicptng aBERTES O B HEBRC D DNV ¢
and the .af RS Qe g@ﬁi A5 1MELh i chdd iRl BRA dét@ﬂﬁﬁca%"ﬂg alsP&eddttift own
i ndi cating the spee o? Its own vehicle. For exanplé&, "driving
assi st anekickeirom dle qatompanicéeptidetuaitriil Be slreadditih, of thsekhinplepthelfadt ket n
its own vehicle and another vehicle driven in anotﬁFr Laﬂﬁwgﬁfed on
t he di sitBgMAC board 600 functioning as the output device is connected to the oard port
25 170 is indicated by the data received from the external device function data identification
unit 111.  In this example, when service ID “S001” for identifying the selected service is
received from the providing service selection unit 114, the function corresponding data
generation unit 115 reads a service program “driving assistance service program A”
identified by service ID “S001” from the service data storage unit 117. In this example,
30 the function corresponding data generation unit 115 generates data corresponding to the

speaker of the MMC board 600 by executing “driving assistance service program A” using



5to the intersection of its own vehicle and the other vehicle driven
in the other Iane and the speed of its own vehicle. Wen there is a
collision risk, "driving assistance skt vi ce program A" is assuned to
be a progran1that causes a warning nessage indicating that there is a
collision risk to be output through audio fromthe speaker if the
speaker is connected as the output device, and further causes a

sim | ar tneddi hdicaass agalistamdetolifid itpkeyied bemeandssamnar)ehicte dridehelbthipt ay
is connected as the output device. In this exanp ng display is
connect ¢ghiclss drzerugshpether lpaes antrias date indicating ﬂfelﬁﬂé%q Sritscor ediRndi ng
data ge t u r C rn|n
meseage FOh AT prar ik ARG Bhi% MY A U pEb RN SDRGRC T 1O

vehi cl e bdtwaeaits |oﬂ/na.l%ﬁ{d[&3§nd| anOthenSetidt drioed fnammmdiaﬁg bhgedlonehs metaheds
of the MMC board 600 as descri bed above. The function 15correspondi ng

dat a5 gerethatinisrsectinnofitsm vy vahinke tnd thpethgenehiele éavaatnath@ ethenlang grttheon

correspandi data o ut i1 t,.116 « t

Cor T eopSRe S 3 ittt Wit mdekds afeOiabh st ariyinistHRE (flee

i ndi cat ip R%rﬁlﬁ%”‘lg%hhh{eﬂ%ibéb'@ﬁdgh’ﬁﬂﬂla@f:adsbﬁa tieh idlessd gy indRsitihg it t he
external device 20function data identification unit 111. Wen the

gener at ¢aerelstacallisioredsl ipde uimtilrpegtf andia from thmpeelsqxofm@ﬁ rsgeaéralt 18
generation u e functi correspondi at.a_out it 116
oot put s ot eyl el MG R R RS P R Pa B st B
devijge a4 8A allys laﬁﬂf qﬁtcﬁspla?qg cyatbcfed apidataevioal EeNis ‘éﬁample
function |dent|f|ca ion unit 1 S106). In this exanple, the

f unct i omocisptaysip omtientyd derthe WA pQIltt 156 tTllersforeeﬁm fuaetica gt tssprading data

25i ndi catin the in C that. there is

col 1 st gEndtion Siib it ar e gelueneRinelfe iBng BRESe) Bftefiaf fhat'
functi Ofi‘hé%@Esraeﬁék%'f%HQsﬂﬁRrﬁh geiedrathelk diVieh id dmvthdrarddidataOn, in this
exanpl e, the fact that the MMC board 600 serving as the output device

i s conneotregponding hethewpedkenotthp MYIClvard €00 asdiesertbed abyvet hd hgdunrction
received fromt.he external. dev function data, id ification unit
51 15 T SPEP PRI AB RO R L PSRN AR e es B toube eefoh 15
outputscgggmgﬁgh%dgg%%qﬁ§g§hqg§ fromthe functlon correspondi ng data
generation unit I15 to MMC board 600 via the MMC board port 15

170. [0Qa®!]

The function corresponding data output unit 116 of the CPU 110 receives data

indicating the identified functions of the external devices from the external device

20 function data identification unit 111. When the generated data is received from the
function corresponding data generation unit 115, the function corresponding data output
unit 116 outputs the data to the external device functioning as the output device indicated
by the data received from the external device function identification unit 111 (S106). In
this example, the function corresponding data output unit 116 receives audio data

25 indicating the warning message indicating that there is a risk of collision with another
vehicle driven in another lane from the function corresponding data generation unit 115.
In addition, in this example, the fact that the MMC board 600 serving as the output device
is connected to the MMC board port 170 is indicated by the data received from the
external device function data identification unit 111. Therefore, the function

30  corresponding data output unit 116 outputs the audio data received from the function

corresponding data generation unit 115 to the MMC board 600 via the MMC board port



In this exanpl e, when another vehicle approaches froman intersecting
| ane at an intersection at which visibility is poor and there is a
risk of collision between its own 5Svehicle (the present vehicle) and
the other vehicle, a service for warning the driver of the risk is

i npl ement ed. [0043] As described above, the driving assistance
service providing device 100 includes the USB port 150, the optical
board pqrp. 160, the MMC board port 170, and the CAN port 10180 for
connectlag*varlous external devices. In addition, processing
correspd®#?ig to functions of the external deV|ces connected thereto

100" Ther of or 41 AR ehR Ul RE L R e B0A e H P B A R e an

f unct i onnteREstRBPANGHIGE Vigbifity BShde hndehitetie a SdNofksllisionHeerent itd ben
desired service using the driving assistance service providing device

100. 515[velighy (the presenv\m:hl@lel prdl {he @than vehialee A seiFeHas WBBIENE thesEivpbekithe
using the enbo the technical scope of the present invention
i s not IqS]r{nl? ?186 (g scope described in the aforenentioned

enbodi mgpg4s] It is obvious to those skilled in the art that various
modi fications or inprovenents nmay be added to the aforenentioned
embodi ments. IAs descrzc@d@bew, therdyivinghassigtages $ep*f1p@nroafd1@g deviee kORanclydash

nodi fie denb ntsc i n

t echni CS\]F O@égg%)molé%t fhe OB ?rd Teh: @ﬁ%?&n%ﬂ% 1§Q7%@!}nbl SARALES
[004h] Tike 1 @98AdtinkREABEI &lerhdl JeORRb4. JUh@Hdision C}:h@éesﬁng bb!di‘@sbbﬁddn@fo
interfaces for connecting 25 various external devices are provided
and pr odesgionsofe eatepwhdévieestconaectadribereoris Qﬁrf@mﬁd @ngéh%ém‘fldﬁw ce
connected.to each.inter.face anp rallt inter

por f or eSS AGT B OUIR SRR 80 CrHBES oh Rl Pie oL 345, ificn
devi ce, JaBd fdt 11088 filiRtiof ea/@esgoﬁ&ﬂ%w Dllesiio 45108 NG A%otiMpRntkas Heed
service, the user can inplenent t desired service by connecting a
dri ving dasmdsieanceeumthcdavmg@wstam@ sdoieqpovflingtigvised8ent i nvention
to the %&&Bﬂve descri bed device. 16 [Reference Signs List]

While the present invention has been described using the embodiments, the
technical scope of the present invention is not limited to the scope described in the
aforementioned embodiments. It is obvious to those skilled in the art that various
modifications or improvements may be added to the aforementioned embodiments. It is

20 clear from the description of claims that such modified or improved embodiments can also
be included in the technical scope of the present invention.
[Industrial Applicability]
[0045]
The present invention is configured so that a plurality of interfaces for connecting
25  various external devices are provided and processing corresponding to a function of each
external device connected to each interface among the plurality of interfaces is performed.
Therefore, even when a user uses an old-type external device, which does not have a
function corresponding to a desired service, the user can implement the desired service by
connecting a driving assistance service providing device of the present invention to the

30 above-described device.



[ 0046] 100: Driving assistance service providing device 110: CPU

5111: External device function identification device 112: Data
i nput reception unit 113: Data type i Hentification unit 114:
Provi di ng service selection unit 115: Function correspondi ng

data generation unit 10116: Function correspondi ng data output unit
117: Service data storage unit 130: Flash nenory 140: SRAM 150: USB
port 157R6ferdabt Sipak Lixppr d port 170: MMC board port 180: CAN port 17
CLAIMS: 1. A driving assistance service providing device, which
provi ded0@%di ous services for assisting with driving of a vehicle,

compri sing: 530pl YAkl b¥iQlnd JEILAESTag@AE GLr ed to connect various
ext ernal devi 8 N and a processin evice configured to
per f orm procegso-ngpgorresponding to a function of each external
devi ce connected to each interface, = .
5 111: External device function identification device
112: Data input reception unit
113: Data type identification unit
114: Providing service selection unit
115: Function corresponding data generation unit
10 116: Function corresponding data output unit
117: Service data storage unit
130: Flash memory
140: SRAM
150: USB port
15 160: Optical board port
170: MMC board port

180: CAN port



wherein the processing device includes: an externa

device function identification unit configured to identify the
function 10of each external device cohhected to each interface;

a data type identification unit configured to identify a type of data
received fromthe external device via the interface; a providing
service selection unit configured to select one service to be

provi dedIfAIdM$:anong vari ous services registered in advance as
services for assisting with the 15driving of the vehicle based on the
type of data identified by the data type identification unit;

out put  dat a1 o SRNTERERPHEE SR ARE AR, WIS PEErl B BEDREE °

anong flf@ﬁishi@ﬁ'ﬁgthhHH@in@ﬁf@N&Hﬂcld}@Mﬁﬁﬁﬁng:denti fied by the external
device function identification unit by executing 20processing

cor r Bspondi ng atpdurekiey of entgifess senfigirediioppnages viriaipicaienep! deyigess and

selection unit using the.data.receive r.o . i :

2t inct on corrbones e G oBiET oY B Ebh R thEE g BENC f fcfon
dat a genrgeathaskidialtdeict uasiecRn t¢ eddhaaeeed, ng data generation unit to
the external device functioning as the output device. 25 2. A

processi ng dewhsesin thisipsocepsing deviee ipeladesssi ng corresponding to

functions of external .,deviges,.connected to.. lurality,of..ipterfaces
forconmect! g bSel S ERRiFTREGHIGEON Bl iR Yadliey B HARER
ext gpnalordeoh GeerhiMelice BohrfdeRHitd badhtih@fasli t configured to identify a
function of 30each external device connected to each interface; a

data type i demtdafatypg identification goi Corfigused toddéniidnaitype of datpgecaivfeddzem

ecel v LAl gl dev ce via the interface T

Be provi ded f LM AIRBIeNRlsBMEGRINM 6T ghRAItS SQEQGnk Berdt¥ ABEpRTided

services for assisting with driving of a vehicle based on the type of

dat a i dérmi fineug variaul eentidearagigbered deadviafdecastseryices fortassigting witk thieon

cor 1S POt bR Serda0BEAN LA e bt of L iR b I HAE §h &M Athiod At @
unit;

a function corresponding data generation unit configured to generate output data
for an external device functioning as an output device among functions of the external
devices identified by the external device function identification unit by executing

20  processing corresponding to the service selected by the providing service selection unit
using the data received from the external device; and

a function corresponding data output unit configured to output the data generated
by the function corresponding data generation unit to the external device functioning as
the output device.

25
2. A processing device, which performs processing corresponding to functions of
external devices connected to a plurality of interfaces for connecting various external
devices, comprising:

an external device function identification unit configured to identify a function of

30 each external device connected to each interface;

a data type identification unit configured to identify a type of data received from



for an external device functioning as an output device anong the
functions of the external devices identified by the external device
function identification unit by execul8 ng processing corresponding to
the service selected by the providing service selection unit using
the data received fromthe external device; and 10a function
correspondi ng data output unit configured to output the data

gener at ggk ¥erhieieRGid @B iteiRspondi ng data generation unit to the
external device functioning as the output device. 3.A control nethod

of controlling reoypdingesvicegeltetiomcwit somifighred do fedectonpsariss &t bgprovided

Locor ! oSRn i L AR oS O SN oLnel ARS8, PO SR B

met hod GRRRIASHAIE on the type SaEXHERFRG HaKt 88ta fcﬁé%&ﬁ@icﬁt‘f’cﬁﬁﬁﬂif;i cation
step of i1dentifying a function of each external device connected to

each5i nt er f ace;function correspondiag datagenhgpton uehedrffigoedito gestratp oofput data

identifying a type of data received fromthe 20extegnal device via
the | nt ot Bcsstertial deVice SioRgling g CuPY (R AT i DE Ry oR ePREETing

one ser iGiged BeRfidRMhd ette i PO ARIA A QHT RGNV ISy Heghg{gLred in

t
advance as serV|ces]$%r assi sting mnt% riving of a vehicle based on
t he typereafssda coriddpaniding tedhe sertvibe seladted bythe praeding servatiselectsireylit a
function _correiﬁgondi,ng at a generaLi on step of generating output data

for an 2S@gdlhs dnig regeivpd Fomthe exigriahdevies: 4% out put devi ce anong t he

funghions of | n&?&h%ﬁééspo%\{ %8S JullRR b k&hiduled ROuftk Bl tta SRKIES]

function identification step gy executi ng processing corresponding to
t he ser biydke Snkoat adrdsporidives datogérdiratipnsmit\to de exedred tdevne fitreponiag ngy
the data received fromthe external device; and a function
cor r espdfaPHB td8Vigeout put step of outputting the data generated in
the 30function correspondi ng data generation step to the external
devi ce functioning as the output device.

3. A control method of controlling a processing device, which performs processing

15  corresponding to functions of external devices connected to a plurality of interfaces for
connecting various external devices, the method comprising:
an external device function identification step of identifying a function of each
external device connected to each interface;
a data type identification step of identifying a type of data received from the
20  external device via the interface;
a providing service selection step of selecting one service to be provided from
among various services registered in advance as services for assisting with driving of a
vehicle based on the type of data identified in the data type identification step;
a function corresponding data generation step of generating output data for an
25  external device functioning as an output device among the functions of the external
devices identified in the external device function identification step by executing
processing corresponding to the service selected in the providing service selection step
using the data received from the external device; and
a function corresponding data output step of outputting the data generated in the
30 function corresponding data generation step to the external device functioning as the

output device.



