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ABSTRACT

Currently, many OBUs(On Board Unit)s were installed on the vehicle because ETCS(Electronic Toll Collection System) using
DSRC(Dedicated Short Range Communication) was constructed in the tollgate of the whole country.A research development and
the commercialization utilizing the One Card All Pass and those Infrastructures of ETCS, are promoting of ITS services.
Although many studies of the application method about the One Card All Pass of ETCS have been made, standards about the
application method of the One Card All Pass and payment for the provision of traffic convenience, were not made clear. So we
are proposed method that One Card All Pass announced by Ministry of Land, Infrastructure and Transport, takes advantage of
the existing DSRC-based to apply ETCS. We have confirmed the performance of the system through a variety of driving test
using three test vehicles on trial operation site and ETCS applying application method proposed in this study. As a result of
driving test, we have confirmed validity of standard application method proposed in this study through the communication
success rate of about 99% and analyzed problem that may occur by applying service parts of ETCS of transportation
convenience facilities because of about 1% communication failure rate.
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1. DSRC &Z &%

DSRC7|¥F W EH A H AAA A ALHE=
DSRC#HH ZHZFWYE ETCS & ZEI T

o]29 DSRC S&A% U~ dg1
EA ®Fo] 9tk

SAZ22 KS X ISO 156289 A 9] 5 o]
ETCS §& =233 QlE#Ho]~E KS X
th w3 EBEA TFL

DSRC

DSRC &
Ao,
ISO 149069 A 2] & of
B AyA2 KS X 69159 Ao EH o] 3
M F 345y 4 L TTAS.KO0-06.0025/R10]
ATt

2. DSRC S8 MH|A0 HEE= EE

(¥ 1) DSRC & ®ZF iz
(Table 1) State of DSRC-related standard

Standards relating
with DSRC

Method of

A range of application L
communications

The interface of DSRC

KSxISO 14906 »
application program

IR/RF

KSxISO 15628 |DSRC application layer IR/RF

KSxISO 6915 | PSRC communication R
standard

TTAS.KO
-06.0025/R1

DSRC communication
standard

DSRC7|¥F W EHIA AL AA LS Y3 2F
AHEof KS X ISO 15628, KS X ISO

KS X ISO
1562811 4 4 o=
ISO 149062 DSRCE
Electronic Fee Collection) Al /\Faﬂ
a3 Qe H |28 A3
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1) KS X ISO 15628

KS X ISO 15628-> DSRCE 7|Wto2 S84 %
4 ASY Tss e ARl ZEnEHRE
(Service Primitive)E B3 -S&AH 2 g HA
(Application Process)?| Al AH&-5 &= AYES AWs}
I i

KS X ISO 15628¢ $&AZ2 #AEAE
(T-Kernel), %7]37]'4((-Kernel), ¥4 714 (B-Kermnel)

2 FAH

(¥ 6) AID +d
(Table 2) AID organization

Application ID DSRC Application Entity
0 System
1 electronic-fee-collection
2 freight-fleet-management
3 public-transport
4 traffic-traveller-information
5 traffic-control
6 parking-management
7 geographic-road-database
8 medium-range-preinformation
9 man-machine-interface
10 intersystem-interface

AP «—ADU—> AP
su [Nuu!‘fﬂpp‘iﬂannnﬂsu slzTr }uﬁmwrmmnnnnu
SET SET
ACTION Enaappiication ACTION Register tion0BU
roquest| | confim | RogisterApplicationRSU response | | indication | DoragisterApplication
DeregistorApplication Endhppication
)
e I \
! ' |-Kernel i I-Kernel
bsReLT v,.m H { ere Hnsnc-u
T-Kemel <«— T-APDU — T-Kernel
LLC Sublayer LLC Sublayer
DSRC-L2 ~--===-=mmmmmmmmmme o +—LPDU—> [----mm-mmmommmooee DSRC-L2
MAC Sublayer MAC Sublayer

DSRC-L1 Physical Layer <+—PPDU—> Physical Layer DSRC-L1

(&l 1) KS X ISO 156628 SHI&9 +=
(Fig. 1) Application layer construction of KS

S&HH 2 HAA
GET, SET& DSRC 587
Han, o] MulAe
A

e INITIALISATION :

= H H] 2~(BST, VST)

BST, VST, ACTION,
Zo| Baol A Aw e}
A% AYE AH2E AT

z71871d & Fal AsH

. DU SE&AH 2 HHE golo s
Eﬂ /\}%%
o SET: 4t S&A0 2~ ARE FAs = A
43
* ACTION : S&AMH 27} 2 dYyste=
st AREH
e EVENT-REPORT : $&AH 2~ EE 273
7Ade] oHIEE <=t AHEE
AEAEL 7k Aul29 zeugBRE Faf A
H 250 AFHAY AHl2 ZZH|EEE request,
indication, response, confirm®] $)oH, AFH= 3
Be  Anzdgd ZEugEzE 22 FEH

GET.request, Get.response® % & 3t}

Request

Indication

Confirm Response

(ad 2) MH|A ME =2 =&
(Fig. 2> Logical process of service offer

Initialization.Request

Initialization.Response

Get. Service

Get. Service

Set. Service

Action Service

Event Service

| W

(a& 3) DSRC SAI&EAt 7|2+
(Fig. 3> Basic composition of

X ISO 15628 DSRC communication
process
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DSRCE ©|&% ETCSS &% 1*71%—3—
E Mo E wFEHIANAY ol§8 TS &
F 5o obd AAAYE A EdH= %Tiﬂﬁﬂ(ETCS,
Electronic Toll Collection System)E 28317 %3l
A mAA g4, e 54 ed At ol &g Aol <l
Elg o] 28 2& Aofsta UTh[6,7]

RSE Message OBE
type )

Other table

Processing fee

Procedures
ETC ETC
Pt AP AP R
DSR DSR
"1 Communication [” API type Communication |
Module — ::/7:777,,,,;7 S Module

(3% 4) DSRCE 0|83t ETCSS| ME 2|
(Fig. 4) Information scope of ETCS using DSRC

ETCS &8&Z2ade 27|3d%, Asdat, &
&g %d_z} T3, 7F u| a0 Lo s ¢
Az W&& Adsta Ao

(E 3) AMH|AY ME MY
(Table 3) Each service detail explanation

T
ypes of API command Explanation
commands
Initialization e Initializations of OBUs
Initialize
commands and cards
C ds . .
Oma“ Reading information of
reading Get
. - OBUs
information
Commands writing Set Reading information on
information OBUs
Commands for A request for especial
performance of Action performance of actions
action on OBUs
Event information Event Inte%'rogatlons o
transmission Report appointment about
OBU’s state

ETC $&Z 2030 AM&3lE AR §2
o 7hEol Eﬂfﬂ dPAE Bl ojE Aol FH
Tl ujsts ZAoR &4 (Atribute) FEIZ A
Atk 2zt Attributes= A H 2 wA A o AR &
% Container filed®] Octetstring®l A7 ¥ t}.[4]

Container::=CHOICE
{

integer [0] INTEGER,
bitstring [1] BIT STRING,
octetstring [2] OCTET STRING (SIZE (0..127),...),

universalString  [3] UniversalString,
beaconld [4] BeaconID,

2) KS X ISO 14906

S&HHol 2~ WA AE BST, VST, ACTION,
GET, SETS.2 4 5™, RSE(Road Side Equipment)
t S&dHHo 2 MAAE ALEr] T
[-Kemel(%7]3} #4)S F43}1, EFCE 93 $&
Z2Y AEAAD)E 12 HHsE AFESh

Application Process Application Process
................... e e SIS K
‘ibutes (og Paymentheans, | Atributes (o Paymentilears, |
VehideDimensions,...) VehiceDineniors, ..}

ActionType (e.g. ebit, et MMI, AcHoNType (5.5, debit set_ MM,
transfer_chane, ..) transler_channel,...)

| ' [qu‘wllcauonﬂau

|Scopeof this ~ cer NotiyhpicalionRS) et
1 GEN/ISO et ey SET
pplcation ACTION
| Standard .mwmll,cmmun Regsterapplicationky ‘rHWMH.mmunm m;:m:mmau
1 erAp

DeregisterApplication

- T-ASDU
|| [e)
Applcation I-Kernel
Layer \ j ]
oo

T-ASDU i ==
DSRC
‘ I-Kernel | Application

J I Layer

Kernel Kemel

(a&l 5 ) KS X ISO 149062| #H¢|
(Fig. 5> Scope of KS X ISO 14906

v

AIDE DSRCOIA &&AH2E 2dE3t7] 93
Aoz, 7+ F&UHH A HAAI ALHE &
TE 9JudlH, KS X ISO 14906 EFCE 913 A
© 2 Electronic-Fee-Collection A1 H] 0] A&

o]
ZYAAE TE3E 9uE AID 1S A3

T
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ETCSd A=337t= AHE $3H= KS X ISO
14906, KS X ISO 156280l 41 A os}= xuj 29| ©
olE] A& 7|t 7]& RSE® OBUZF DSRC
Salel g3 o] H&3t4th

AAZIE] AYAAE 2718 ¥ H o (Initialize),
A EAY 8% o] (Purchase), A& A2 ™ o (Credit),
A A5 H o (Complete  Purchase)Z &/ T,
PSAM} ICCZF A dAt= of#jot 2ot

PSAM ICC

Select DF

Initialize IEP

Initialize PSAM

Purchase IEP

Credit PSAM

IEP Complete Purchase

PSAM Complete Purchase

Update Hi-Pass Info
Append Record

(18 6) PSAMZ} |ICCZH EAIEA}
(Fig. 6> Communication procedures
between PSAM and ICC

712 ETCS A# Azt A=Z537lc AHgE 9
3l SE&AZEYANMY FTHE AHA= AD

S5 IMEAAAEL)S A A3 AIDY 2+ &4
¥ B 25 A 3= EIDElement Identifier)oll = 0
WS AA A 7]E AH2e FES I FSAT

=3 OBUY TRANSFER_CHANNEL A}40 2
PSAM¥} ICCZt A W&ol E OBUS RSEZ} A4}
7tE AAAAY g 9ES F8f T3 ICCH
A7t 7bE 3t=E 78 o

%3] DSRC7)%HY
3} o] A9 g}

o
S
=
AC)
ul
oY
2
a
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>
do

RSE OBU ICC

7|8k (Initialize) 2% -BST

Z=7|BH(Initialize) X 2|-VST

Action-Transfer-Channel. Request

Command Read/Write

Action-Transfer-Channel. Response

Event-Report-Release

(3@l 7) cidst ICCEM EAIEA
(Fig. 7> Various communication process of
|CC payment

DSRCE ©]&& S&<lEFH ol A A BSTY
$& T2 A¥A AIDE 71E9 ETCSY AID
ol AL FA4 EFC, Electronic-Fee-Collection(1)Z
A A st AEgr).

‘ 1 <- 6 -> 4 1 < Optional >

Non-essential

Profile Application Service | Profile List

Heather Application Service List

T-APDU Time

RSE
D

pd \ /
e /
P // \\ ///
A 1 0 - 1 .. VAl 1

Senvice
quantity

€D
(Option)

PAR
(Option)

Profile
quantity

AD AD | PR profile

(2 8) INITIALIZATION.Request (BST) M& &4l
(Fig. 8) Information formats of INITIALIZATION.Request
(BST)

BSTo| T3t S0 2 VSTE Q2424¥a EIDS}

(¢}
Context Mark zt2 A A3t A4}

>

APDU |
1 1 1 1

OBU

Heather | T-APDU Profile }
Construction

Application Service List

1 1 [ 1

Required Application
Service quantity

Parameters

AID ‘ EID

A\D‘. ‘

(2@l 9) Initialization.Response (VST) d& &4l
(Fig. 9) Information formats of Initialization.Response
(VST)
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oz
Rl

(E 4) (VST)Initialization.Response IZlZ}0|E| &4
(Table 4) Parameters formats of (VST)Initialization.

1 A ge ARSI

Response
ICCE 1+2] DF(Dedicated File) Name2 2t1. S
Range Bxlnaion |1 "% ome el BICS DFE AFE A4, EICE
Type of parameter OCTET STRING | 0x02 Context MarkE X33l Iev|E|E RSE| H<E
ContextMark + n sy, 71 99 DF Names 7HA|1 S A $dE
(Application 0x06 + k3 AdE o=
AE Al Hol g
A length of parameter parameters, Container gk ICCAAE s AfE FE  Context
AttributeList) Mark?} attribute S RSE° A& 3ot
One Card All Pafs 0XXXXX Context Mark®= ITSK-00035 DSRCE 383 AH]
Payment(nationa
tMark XXXXXX IBEZAAS w2 o 9l 7+
Contex compatible payment) X -—T’:Tl'zﬂ 7:1] = Iq"—-tq, LH%\_ O]'EH J“-g’]‘ EE]‘
Values Context Mark
of Type AttributeList 0x09 (E 6) ITSK-00035 DSRCE &&%t Mu|ARFA T4
paramet One Card All Pass (Table 6) Utilizing ITSK-00035 DSRC, Service
er | Contai Payment(national classification system configuration
ner | Value compatible | ..
payment)(?f AttrID #1, Data component | Form Octet Range The actual
#2(optional), #3 length value
AA~Z 01.111011((;10(b
(% 5) H2BAH Attribute HEHA z | &R
(Table 5) Information formats of National ContractProvider | Provider 3 & &
compatible payment attributes 0~163| 1000(dec)
03 (Application
D Information Detailed item information Service)
Name OCTET -
The manufacture’s serial number of TypeOfContract | STRING 2 9999 BCD
OBU, (SIZE(2))
Basic The issued number of OBU, The vehicle INTEGER
#1 | information | type, The vehicle number, The OBU ContextVersion 0.127,) 1 ]0~127 0O(dec)
of OBU type, The issued date, The expiration
date, The signature value of OBU, F/W (% 7) DSRCE #8% Mu|AEFAHA HolE &4
information of OBU, RFU (Table 7) The service classification systems
4 | ICCDF ICC DF Name list utilizing DSRC data type
information

The distinction of a standrard , a prepaid
card and a charge card, The support
clause, ID center, The card holder(card
Card type) information, The card serial
information | number, The card management number,
Balance, traffic compatible ADF
AID(Config DF and application of One
Card All Pass’s)

#3

EIDE 008 A A3, VST EID7} 09 A%
TRANSFER_CHANNELS AH&3] ICC ZAE 9%
AE AY A5 Fhdoh

VSTEHE Agwe EDE DSRC AAF
OBU Wol A 5Y3 4t<S A3, Context Marke

EFC-ContextMark ::= SEQUENCE

contractProvider Provider,
typeOfContract OCTET STRING SIZE(2)),
contextVersion INTEGER(0..127,...)

}
Provider ::= SEQUENCE

countryCode
providerldentifier

CountryCode,
Issuerldentifier
}
CountryCode ::= BIT STRING(SIZE(10))
- ISO 31660 whet & &3
— ITA2 alphabet A}-&
Issuerldentifier ::= INTEGER(0..16383)
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SEILE HBYol 17

o 4

TRANSFER_CHANNEL-> RSE$} OBUZF Ho|H
-4 24 AEE I1ICC Y A H(Command
Read/Write)E ICCZEA T3& 8 N3| §HEato
& - Al

ACTION-TRANSFER_CHANNEL Request= OBU
of ggd AR HoHE AFHAY AE B
£ 943}, Channelld 32} HZ ICC HH S 9
AEE HA$3

ot

APDU

1 1 0o 1

Action
Type

Parameters
(Application dependent)

Heather | T-APDU EID

(a2l 10> Action-TRANSFER-CHANNEL. Request Xt &4
(Fig. 10) Information formats of Action-TRANSFER-
CHANNEL.Request

(E 8) TRANSFER-CHANNEL.Request mi2jo|E{ &4
(Table 8) Parameters formats of TRANSFER-CHANNEL.

Request
parameter ASN.1 type Value contents
name
Element
Identifier Dsrc-EID 0
(EID)
. INTERGER
Action Type 0.127.) 8
Access
. OCTECT STRING Don’t use
Credentials
ChannelRq u=
SEQUENCE
{ .
Action Channelld Inff(c:rmll?:tg)n
Parameter Channelld, command
apdu OCTET
STRING
}
Mode BOOLEAN

ACTION-TRANSFER_CHANNEL.Responset™= OBU
of @9E AL Fa 93W HolH AF E:
© 24 Channelld 3847 B 2 ICC

APDU

1 1 0 1

Parameters Return

Heather | T-APDU ED (Application dependent) value

(&l 11 ) Action-TRANSFER-CHANNEL.Response
E A

(Fig. 11) Information formats of Action-TRANSFER-
CHANNEL.Response

(E 13) TRANSFER-CHANNEL.Request mi2ta|E{ &4
(Table 9) Parameters formats of TRANSFER-CHANNEL.

Request
Parameter
ASN.1 type Contents
name
?hannele 7 SEQUENCE Informatio
I‘j;zfr’;’g channelld ~ Channelld, ansn :in
apdu OCTET STRING i
ICC
}
ReturnCode( ReturnStatus Optional
Ret) i

EVENT-REPORTE  AHl & S8AH 2~ ©o
MEES deE o AHgstd, g 10CA ol A
< BATE AAR &t

O

APDU
1 1 1 1

Event

Heather | T-APDU EID
Type

Parameter List

/ h
/ N\
= 1 1 1

N\
Parameter
Quantity

Parameter
Type

(a3 12) EVENT-REPORT MY &4
(Fig. 12> Information formats of EVENT-REPORT

Parameter
Length

Parameter
Contents

Parameter
Quantity | *

2. M2SEFI=HN HE gt

[— =

geFsk IcC AA et Axs
Al gL oty 2ok

S7tE A B2

Al g ggo
SE ARE A$ey.
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PSAM

RSE

Initialize-BST
AID=1/EID=0

Initialize-VST
Attr#13

Action-Transfer-Channel. Request

Command Read/Write

Iniiaiz Card @ Initializ Card A
s )

s1
Action-Transfer-Channel. Response

st

Initialize SAM

52

Action-Transfer-Channel. Request

Purchase Card

Purchase Card

Action-Transfer-Channel. Response
$
Event-Report-Release

Credit SAM

s4

(O 13) d=E27l= ZH 33+ % 25 s8R
(Fig. 13> Fee collection and certification flow
chart of “One Card All Pass” payment

AT HAAE S8 S&2AE H o] 2 HAIABST

HRF2A AID %S 12 A3t OBUY A%
3tk S WAA VSTE EIDE 008 A A3,
Attribute ID #1, 35 32tv]E|E RSEY| A &3t

ACTION-TRANSFER_CHANNEL.Request =
Channelld ¥ElvHE ICC H#HS YIAHR
Initialize Card, Purchase Card® A%, o] that %
@S2 ACTION-TRANSFER_CHANNEL.Response=
OBUY| &9 A'do| Channelld 3}v|E]Z ICC
S AEA AF F SI, S35 AE

25 AEAY/ ¢55W  EVENT-REPORT.
Request® AHE TEIT

olgA TAHE BAMEAE A 835t RSES} OBU
b EAl, 1cce] HEo 9 IHARE AFste] A
38715 AA 7L 7HsskA "

i

=
.

IV. A28 T3 A3

At fFEAE AF3] A8 nE
Axz@d7ts A AL

d AA A 2" OBUS

F3taArt.

AAAY OBU, 14
712 =t aEH A A

, ARG AT A7)}
g1 A tE Y 7|E Stolgavie 2 A=

in
K
N r
itn
Y
o
.
i

Ethernet E ]
Fixed type RSE Controller Fixed type RSE

Traffic convenient
payment system

Cne Card All Pass
Compatible OBU

(ad 14) ®Mot ZFE XS5t AlAHe 74
(Fig. 14> Proposed standard applied System

construction

Fixed type
RSE
IR/RF
Communication:
> Area
- = Fixed type
= EP
| | Controller

.,
.

| S,
(e S,
I

\
:in\im Fixed ype IR/RFRSE
RSE Fixedtype RSE | Communications | OBU

3~35M

pajment Controller Arez
system 7

-~

4~5M

(g 15) AlgEa
(Fig. 15> Test circumstance

214G A LA DA ARAE G =
22 A8d Axdoln, 1RYAATA U ¥
ol 3m, BAYY e REANNL BAT FA
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Je = FAsIA T
RSE IRRF EF 4oJ4~5m, & 3-3
o, ol 2™} o] AFH FAFEE stk

IR
Communications 4~5m
Area

R
Communications ‘
Area

I

3~35m 3~35m

(33 16 ) IR/RF S4G ol
(Fig. 16) IR/RF Communications Area

w3 A4 L OBUE 7|& OBUY #A=Zzsylc
AAAY OBUZE ZH|sto] TEHE o9l 7=
OBU & o5& 3 sttt

A @zt 3ol OBUE AX|3tal stolsj~7tE
o} AF3FINEE o Asted 18 Y7AF
Qtel ] BAFY s AVe R Tt B
2 AAGRE IS

(ag 17) FEE A" 2 X2 A
(Fig. 17) constructed RSE and Vehicle driving test

(E 10) Agg=
(Tabe 10) Test item

Test Items Test method Test
number
Test by speed
(10kmyh ~ 30kmyhy| 10~30km/h test by low speed 150
Im Close running test
Close / stop !
10~ 1 12
running test ((10~30km/h), 1 minutes stop 0

test

Im Close running test
((10~30kmy/h), Left and right
in-depth running test about
entering cars

Night driving test 130

1) FYE=EAY
ANt 3ti7F DA 7| A e L] Balg

o
—
& 10Km/h ~ 30Km/ho] 52 ¢AH 02 F3&
EHUR Fiste] AP

~

10Km/h

<

30Km/h

frem
‘0 0F %

(a2 18) FHSTHAIY X2k o
(Fig. 18) Test method by speed

=

(E 11) Algidy
(Tabe. 11) Test Method

Vehicle arrangement

(Departure procedure) Speed( )

Car-Van -Light-weight 10-30 (10 arowth )

ZA7F Im A g £5E FASH FPot

ZHFHPA 2o 0BUY HFAYAE HA =
£ OBU 2t & A&sto] A g,

94 OIRTSYL| =27
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12088]9] £41 4T 289 FAANE ST

—_— (F 18) AlgdZn
& o o dp (Table. 14) Test results

el Total Numbers of | Success
o 2 RxL =8 AlS HEH Division numbers of | communicat | Rate about
<;‘:’ 19) 2H/EX FY A eH= communicat ions communicat
(Fig. 19> Close / stop running test method fons succeeded ons
Test by speed
(E 16) Mgy (10km/h ~ 450 450 100%
(Tabe. 12) Test Method 30kmyh)
Vehicle arrangement Specd(kanh) Close | Stgt’ 390 388 99.48%
(Departure procedure) pos g
Night driving test 390 390 100
Im interval between cars ight driving tes %
maintenance speed, Total number 1,230 1,228 99.83%
Car-Van -Light-weight | 30secs and 1 minutes stop test
car in communication area, types of _ o
OBU attachment locations, Addst of 9% A BEES oF 1%9] F
Attachments of two OBUs AAHEE Hol WEHYA A ETCSE AF&3H=TH)
TANEE & A

2lo] 2
ozt AFAE 37 2Ase] lokmp - 4 O HELEA
WKmhe] SEE FAsel APAL, AU ATl 2 gqpyd AEAEe S99 A3E =
AN P2 AAFY AREA. 2 dge 998 BHaRA ds 2
ENGA N AAANFE SHY FAGAo A
30 EE 1% AAst] OBUSH tE[URE FAlo
10K/ o 20Kmh FFo] A HZE 3= Agoz THAA F
by am: S 3 Ag 1808 T4l F 17939 B4l AE 139
P 000 R T4 A
d =} =3 & vr 1 z)2k KX
(2l 20) OFZF T8 Al3 ti THAA FEAD B AR obg 1
(Fig. 20) Night driving test method g3} Z2o

(E17) N
(Tabe. 13) Test Method

Fixed type
RSE

_

Vehicle arrangement Con,
Speed(kmy/h) |
(Departure procedure)

@a Fixed type
L
Car-Van -Light-weight car 10~30Km/h

[ 50

(T 21) SULHM 12 FRAIY

3. MsA|EAN (Fig. 21) 1 minutes stop test in communication area
e Ao FHA HA 12303 T F EANGGM 18 AN o Do EAY
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NE2FAT AaH Massvte Mgdor o7
Aol EtAst TAFYH o AFH FAGY
Aol AR B4 FAlskel 0F wasar (om0 | W | 7| was
OBU HZ9 A8 A3 Agad Yo OBU OBU
23 AR e T 9ol QEAE HEEF e | | | 0|
= APoR FHAHE 903] FA F 8939 A Attachments
A 139 BA A9s¥a, OBU H29x & of two 30 120 120 100%
13 Asjg R AE by 1Y% 2Tk OBUs
dﬁg:lgghttest 30 90 90 100%
inif;th 50 150 150 100%
mﬁi;tth 50 150 150 100%
Total 400 1,230 1,228 | 99.83%
(3@ 22) OBU £ 2x|d Alg ollz] |
(Fig. 22) OBU attachment locations test of error locations V. 7é E
OBU F-&9Ad T4l Ao A FAEYol A A=587te 9 ETCSS ©] 83 wFH9Y
1 EQHEst] OBUSHY| TAl e /7F HAYgE 2o AN AR Zoke] vekdh A7 I8 FolA
2 dgdn o A= dItE s 283 A FHIAA ETCS 2
TAGHAA 1% AAAFAA 13], OBU F-3 Sto] WaatAl oHol A ¥t
AAE AE 139 LF7F BAYsH L, FYP&E=E olelgt F&oi A=sITte s AL wFgy
/5 DAY 5 A ARG S5 4% JANAE AAAAAN 2H S HEat7]d e B2 oy
oA 77 TS ol At
0o e AYgEE A5 A4 BN ojd ¥ =& ETCSY| Ax387te A81i<t
A B33, T4 AFES BT Aot < Aleta, At xFE ATHYAL AAAA
A 2Hlol] A gsto] AEY Aol Eo] TR
(B 16) AEgsd EAM3E olFgA FHH AzHAA FPA Y LE LT
(Table. 15> Communication success by test items o 8 Ax FEY AAEHL ok g9 EA HTES
Total | Nymbers of| Success ettt o714 o 1%9] o7t YEsteH, o
Division | 1\Ponper of | mumbers of commmicati| Rate sbout oele] UARY A ool Fade FUYY
divingJoommumicat] 08 (OIS g0 A 988 ¢ 5 QA
ons succeeded ons
Driving @A DSRCRHEIUS] 7 sto]sf =9 Ade
speed 50 150 150 100% TR APHL glon, wFHIANER 22 AH]
(10km/h) 2 A gt A= obd mRlsky] o BgF A
Driving H 2~ AL 9371 st
(2?)pl§f1(/1h ) 50 150 150 100% ETCso] AZEIAC AW A7z 2EH
Driving AN HxTRTtES BEst] Qa5 TT}
speed 50 150 150 100% b5 AL 9l 34t
(k) B ATR un N2Ee Fag oo AxF

[
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fr&, FA 4, Drive through & Th¥3H AAA 28

Drive
Through

Parking

(O8] 23) AlaH gagtol
(Fig. 23) System Ultilization

T g Muzz st AgEA 48
ol 488 ZAoE dddEn
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