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Abstract

Recently, a number of OBU(On Board Unit) have being spreaded since ETCS(Electronic Toll Collection System)using
DSRC(Dedicated Short Range Communication) was installed in the tollgate of the whole country. Many R&D and
commercialization related to ITS service using DSRC and OBU mentioned above are ongoing such as traffic information
collection and provision and a signal control, and public traffic information and management and so on. Especially, there are
many researches conducted(conducting) on traffic information collection and provision using communication between OBU and
RSE. However, Standards for both DSRC application and traffic collection and provision are not established clearly yet. So we
would like to suggest a method of traffic information collection and provision without changing of standard related to DSRC.
This method is to put the traffic messages into the existing Action primitive for ETC, which is described on "Technical criterion
IV of basic traffic information exchange, which was notified by Ministry of Land, Transport and Maritime Affairs.

Proposed standard application method is applied both to RSE and OBE. It is the same system which ETCS used in highway,
currently. We confirmed the efficiency and performance of the system through conducting a variety of driving test using 4
vehicles in real road condition.

Result of the real road test shows the effectiveness and validity of this method with about 97% communication success rate
and based on studying the cases of 3% communication failure, we can analyse the expected problems in traffic information
collection and provision using this method.

Key words : Standard, traffic-information, DSRC, ETCS, OBU

T 9L Nde Q8o FPHJS.

=]

TR A7E 12007 LEAALESAY, ITS THAHIZ 7uteAd s A
* T2 (A AT EnE A A 3 7401’;‘% =k

o 3R ChEIASIREAAYS e dTAHY
e BA: (HTAASIIEAAYS] USE Y
s FAA L (hARASTEAARE AAZR A

O

\l

ok ZAZL G WAAARL - (AD SR oﬁhixﬂﬁlzﬂﬂ
T =E2HeY 2011%3 194 319
T EEAAR 20119 6€ 30Y
T AAGAEL : 2011 7€ 299

o[N

2 g



DSRCE ol&8% 1

I.A &

r_BL

A, = 1&EE29 ZE Toll Gatedl = A+
F R FAFA|2E(ETCS, Electronic Toll Collection
System)= 3 MU|AE AFst lon, Tt =
Y ETCS®| 7]¥to] == DSRC(Dedicated Short
Range Communications)S 3] AEHRE 3, A
F&t7] 93 e AT o]Roj A ATH1,2,3].

ol olEFel AEe] WFEARE AFdt m
A =24 Ao #iks BE 2R &8
o

s sel 3

E XL
41
Hye
l Kl
K
o,

e 2
1171“—““ i b
;‘oii _‘H_.{
§2 l‘r?ﬁrm r% of o
flo - (€ of
g Foo low g W
s lEEEEuTad,
o Eo}mfé e 4 N >
l">' iélt OFO—\|[—‘ 1)‘
FOF1:>;§“ #rﬁ 11_&*
o =TT
2 4y e Z ek
oy L oZ > n‘ﬁ B 2
1z E oy I o 2 7l
< oM, gl @ ;g O o s i,
S, Mo = p g o @ o o
Bha gy 2o Y
%ﬂé’ézorﬂiﬁérﬂmu
L H ke 2N >
=T MG > Z M o

3 MH|~E 2 8317] 984 = DSRC
SRE ety wEAR 3 2 AFS 9
3l F o] WA o]Foix o} AT
.

i)
2
2
LH
i
R
=)
N
N
2 |
=
T
)
>
o
S
=
T
=
)
r

A3 YR} P A B f\lﬂﬁr H] g0
20" Zlojth
oo B =FqME A uEEZo)N $9=
o Q= <1zl DSRCE &8 FEAANT &
S grsta, 71E A=Y B84 B glol,
AH| 2 ol ZE Aol AL At} gtk
o] H3 DSRC T4l ®FS KSXISO 14906

ARG 7E7|FEIV AEZE HRAE AEEs
Al ETC Al2=Hlo] &85 Al2="lS 79 319
3 DSRC 7)¥ke] ETCS, WEAE A8~ 7]

o2
rUZ

DSRCE 7]4l oL
93] AEEE TFS DSRC BEFof ZF7 uE
(o))
S

HE AdEoF FF0E Yw F

WERR 57 2 ATl HeEE DSRCTA
Z

EFHYE ETCSSE Z2ad  <lE o299
DSRC §&-&A5IE#o]2 18]i DSRC F4l &
o] Atk

ETCS $& Z2713 <lEgo]~E KSXISO

1490601 2l=o} 3loH, DSRC S&7152 KSx
ISO 156289 A=l St} Eg FA FFLS
IR(Z] 2] A)HH4]-& KS X 69159 A o]&o] Qlal RF
(FAF 0441 TTAS KO0-06.00259] 7 2] 5 o]
S1A=3

2]3l ETCS JH w3 FE-S 'DSRCE ©]8-3F
ETCSS] AR 03 7|&7 (sl F-2A] A2007-304
=), =] Atk

(% 1) DSRC &3# ®ZF g
(Table 1) Standard state related DSRC

e 54l
DSRC #HXF 2839 112
ETCS & =2
KSxISO 14906 o135 0] 2= IR/RF
KSxISO 15628 DSRC $&A% IR/RF
KSxISO 6915 DSRC &4 #F IR
TTAS.K0-06.0025 DSRC 54 ®F RF
7]/"7]Z ;ﬁ'—g_ A Q= %/‘\—]
= L e )
ETC | KSxISO 14906
DSRCE ©]& fﬁ An | Kksxso 15628 | NRF
ETCS B
7]4%}%% ETC KSxISO 6915 IR
4 | TTAS.KO0-06.0025 RF

2 =TS =N

M107, M52(2011H 108)



DSRCE 0|83 uSHEAMH|A HHO|A EFE 74

WERGR WS FgHs W wg 71&7)F0)
Aejs]o] Stk AEZE] 7[EA wE PR
71ENFARNES 7|&7]E FofEo] Ja, AE e}
MR 2 FFEL AATe] wFAEwNES 7|2
WEAR W 7)E7F0) FoEo] ik 3 tiF
WEFEWES A3 HFuFHHF RN 757
= e} B4 =W X7k nEH RSS9
g 7EREAHRNE 7E7|E IVZE ZEY] e
o, 7} 71&71E9] AR 08 <3 2>9F 2ok

(F 2) ns™dE nE = sz
(Table 2) Traffic information exchange current status

KSXISO | FH&9¢ A
KSxISO 14827 AlE-AE TCP/TP
ISO 15784 | AlE|-:=W TCP/IP
Z1E71E | A8HY | AERAEE | B
ggﬁ?fé AlE-AIE] | KSxISO 14827 |  TCP/IP
M| FEEBRER [ o ey
wga | Rl s
7B R Sa133
g 7le7E 7R B A H w3
I AH-gFd| 7E71FD | BE FA
Eixieg ENARL IS0 | A &
15784
AE-AE | KSxISO 14827 | TCP/IP
AE-F A%
272 2| 1SO 15784 TCP/IP
=R
FOIEAIRE]
iH%x;—é%—r(jy Oﬁ%‘jo | oo BE 5
DEENE gy P W g
7e71E 22
AE -7 et o0 BE BN
LA m A 8
AB-gs o0 e 54
TA e 2 8
AlE]
REAY | e ISO 15784 TCP/IP
g an = B3| VIENEARE TE EA
2= = 7% = >~ = -1 0w
7I&71E IV e m%%z]]z;]}fn Y

3. DSRC S& MH|A0 HE== EE

DSRCE ©]&3 AH|~ ofE Aol H85 9
Sk 2 DSRC #&EFof KSXISO 14906, KS X
ISO 15628, "DSRCE ©]-§-3+ ETCSS HHuE 7]
&7 F (T EINGF-IA] A2007-3042),0] hoH,
SAR HEEoF =R 7 nEHEE
A EnEA RN V)& ]FIVE RS FRIA
A2008-453),7}F ATk

DSRC ##Eo} ¥F2] KSXISO 14906 DSRCE
0]-8-3} HA}.2 FASEFC, Electronic Fee Collection) A]
2®o] gk $& Z2 I QIEHo|A~E sl
om, EAARE KSXISO 15628014 A Az}

& T4 3k 3UTH4,5].

1) KS X ISO 14906

$891EH o]~ HA]R|:= BST, VST, ACTION,
GET, SETS. 2 7451, RSE(Road Side Equipment)
© $E&RIEFe|2Y] HARE HEsr] s
I-Kemel(Z713} #'d)S 7431, EFCE 93l &
Zg ¥ AUAHAD)E 12 At AHESth

RSE OBE

Application Process

Application Process

Auibutes .5 Faymenteans, | !
VehicleDimensicns, .. ) |
J

I
1
1
[}
[mm..c,wu '
}
1
]
!

‘ActionType (e.g. debit, sat_MMI,
transfer_channd, ...)

ActionType (e, debit set_MMI,
ransfer_channel, ..)

Scope of this GET ]wvnmmmwxsu I 1

CEN/ISO &,

I caticn
| Standard ot | i ResiehmpicstonRSy .rwvuvv:-cri).:mlunnn fvcia/imeciing
H Deregisterapplcation EndAppication
- T-ASDU """ — T-ASDU i -
DSRC
1-Kernel | Applcation

DSRC
Application
Layer

1-Kernel
j T Layer
T

Kernel Kernel

(a2 1) KS X ISO 149062 H#
(Fig. 1) Scope of KS X ISO 14906

AIDE= DSRCOA Z-&AHIAE 2357 9
Ao=, 7} SE&RIEF o] AR} AMEHE &
TZ o)ualH, KS X ISO 14906 EFCE 93k Ao
2 electronic-fee-collection AJH] 220 AFR-EH & o=
gAlolAds TE3te 9H|E AID 1S ARSI
[6,7].

Vol.10 No.5(2011. 10)

The Journal of The Korea Institute of Intelligent Transport Systems 3



ol

DSRCE 0l

0f0
r

FnsSEEAMHA QlHTola BF 74

2) KS X ISO 15628

KS X ISO 156282 DSRCE
A BAZ P e Ege Az mejuER
Primitive) S 53 $-&AH|~A 2 TA
(Application Process)ol A AME-Hl&= AGES A3}
I Atk

KS X ISO 15628¢] 3-&A5 A&7
27137 ¢

7o 2 SEAF

(Service

9 (T-Kernel),
S (-Kemel), H57dB-Keme)Z T+4HT)

(¥ 3) AID +4
(Table 3) AID organization

Application ID DSRC Application Entity

0 System

—_

electronic-fee-collection

freight-fleet-management

public-transport

traffic-traveller-information

traffic-control

parking-management

geographic-road-database

medium-range-preinformation

O | | QI ||k~ |W | DN

man-machine-interface

10 intersystem-interface

ityApol
1Applic
isters i
Deregist ation
v v
sus;
1S Q ;;:l l_sesaumne_|

nl§ €3 33 HO ¥F gz =2 33 A
1 A E3 A0 20 [ s LUEER
"% ECR ) |<—§jf‘,:—>| L

i

(a2l 2) KS X ISO 15628 82A&2| =
(Fig. 2) Application layer construction of KS X
ISO 15628

2-8-9lej#|o] 2 WA]R| BST, VST, ACTION, GET,
SETS DSRC $-871%29] #A oA Auj2g Han
ol& MHle AE AYE MHI2E AF3HA Fuh

 INITIALISATION : 271848 53 A E==
ATHIZ~BST, VST)
o GET: el S84~ JuE glolot)
AHEE
o SET : 4t} &840~ HuE FH8=
/\]_élﬂ
* ACTION : 3-&AH27} 28 A==
shedl AHEE
e EVENT-REPORT : $-&AH|2~ & %27]3}
Aol oHEE &el=d AHEE
AEAGLE 7F Aulze] ZEuE|lHE F3 A
H|25o] A|FHT AMulA ZFPE|HE= request,
indication, response, confirm®] o™, A FH= el
Au)2ao] Zgjujelurt B2 Q] GET.request,
Getresponse 2 ¥ 3}

RSE OBE

Intialization.Request

Intialization.Response

Get AH|A

Set A2

Action AH|A

Event AH|&

(3% 3) DSRC EAIExt 7|2+4
(Fig. 3> Basic composition of DSRC
communication process

Request Indication

Confirm Response

(38 4) MH|A ME =2 At
(Fig. 4) Logical process of service offer

DSRCE ©]&3 ETCS AHRuE 7|&7|Fe
DSRCE 7|¥ko g mBAlAde] o] &85S dF -
FE Fo] ofd AAAHRE AEse= AFAA
(ETCS, Electronic Toll Collection System)E -85}

4 DAFTSYUL =N

M107, M52(2011H 108)



DSRCE 0|83 uSHEAMH|A HHO|A EFE 74

.............................. [ 3= S =T 7 R BRI
ETC ETC
Q%EEJ% ------------------------------ %%EEJEEH _____
| - I |
----- BSRC |- piemoia(Ari el | DSRC |-
gueg | U107 7| sues

(32! 5) DSRCE o|3¢t ETCSe| HEud 7|=71E He

(Fig. ) Information exchange technical standard
scope of ETCS using DSRC

71E71E0M
z718HdA), A4
AMulze] Aol thEl
)\}\q—'

Holsls BICS $4TeIade
4, 3?%%161 AR W, 7
FAAA &L Aueln

(ZF 4) ME|2Y 7|87|F ME MY

(Table 4) Each service technical standard detail

explanation
3o 7 |API 3o EE
- s o OBE(OBU$} 7}=)2
e
z718} ¥ Initialize 2718}
E ¢7] ¥ Get OBE®] FEE ¢7]
AR 27 9y Set OBEd| AHE 27
~ OBEY] E.l:ﬂz;j. =z
=2 48 WA | Acton | ... o] a0
FIS 24
= BolE
oJWlE A Event OBEY] AElE F2J3lAu
Report 214

ETC S8 23%)0] 43l AR §4L OBU
o} Fh=ol tigh g r 9 ojFeA o)A 7‘4?—9]
EHE ujste R TET]TAME oA
ostar, FoJE HE= £4(Attribute) FEIZ XVb
Aok Zb Attribute= AH]AE HAIR] Q] AR &
% Container filed2] octetstring®l] 237 ®t}.,

Container::=CHOICE
{

integer [0] INTEGER,
bitstring [1] BIT STRING,
octetstring [2] OCTET STRING (SIZE (0..127),...),
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) Data
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(Fig. 8) Traffic information exchange process
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}
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}
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}
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simple VisibleString,
octetstring OCTET STRING
}
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(Fig. 10> PER encoding packet which OCTET
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