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ABSTRACT

C-ITS(Cooperative-Intelligent Transportation System) provides services that require strict real-time such as
forward collision warning, road safety service and emergency stop. WAVE(Wireless Access in Vehicular
Environments), a core technology of C-ITS, is a technology designed for high-speed driving. However, in order
to provide stable communication service by applying to real road environment, various performance tests of real
vehicular environment are required. In the real road environment, WAVE communication performance is
influenced by the surrounding environment such as moving vehicle, road shape and topography. Especially, when
the vehicle is moving at high speed, the traveling position according to the speed of the vehicle, The
surrounding environment changes rapidly. Such changes are factors affecting the communication performance,
therefore a system and methods for analyzing them are needed. In this paper, we propose the configuration and
test method of an effective performance evaluation system under high-speed driving and describe the results of

analyzing the communication performance based on the data measured through the actual vehicle test.
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Fig. 1. Initialization process
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Fig. 2. Architecture of performance evaluation system

RSU(Road-Side Unit, Infrastructure), OBU(On-Board
Unit, Vehicle device) = AStE A5 24 A=
AT A Azl 285 dejx SAE AT A
A5 RUERskL 7188k A= o]t LTE
£ &3l RSUS OBU9 AJ§ A LE Alold
Jow, s A1 AIE eAlste] GPS AR} T
A AAE AR AFch. RSUSY
BU+= A3zl A1 72F WellA] Aol &fsjjx] A4
= A 2260 vt wARE AEstar s A
I AFE AR A A$Rlcl RSUS OBU
52 dt=gol EAES 7AW CESTellA A
IEEE 802.1609.2~4 WAVE Stack-2- ®lI5}3 gtk
RSU®} OBU+= WAVE §4l AlEs} An|x AlSS
ot AAZeEH ofg] AFRAledA iR
WAVE 54l 2E3} 33| 7} 122 vjekst
WAVE §4l 280 A5 #4e] 7Fs3ic) =3t F
W AxE3e] A4S 98 o8] 7HA] ERsle] AdE
55 A3k, A7 F715 2 Al 93] AEE 4§
g GPS7} sliEo] gk

AEA e e B AlzEE 7AE] e Al
g AFE AR AFsle DANA aeisoRst AL
3}o] 9Jt}. IEEE 802.11p= A% Ael7t g A=A
o|(Line of sight: LOS) &HW.x|ojo} ] dlo]e] A%
2kl A7} glek w3 e = e} A
% throughput 437} Al8HA] 7H3hElche whde] gl
tl. uj2tr WAVE 54102 Alg 235 AWE A
23 73 Azlo] EA EAA AE A do] A
slon ol e A Al kS A €k 1
HERE A AAE MR AFehs T2 JEe
AR, BAle] A=A 48 SoE AsixE T
A AE 71EY] AR Aol a3l

o X2
ofr |
¥ o

)

[e5

aly
o ol o

3

1071

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-05 Vol.42 No.05

Analysis
Server

li] LTE

Ethernet

J2 3. A% 34 Aad veEs= 74
Fig. 3. Network configuration of performance evaluation
system

e
i
Mo
2
>
B
i
=
>
<
i
i
o
iy
tlo
e
!
_?(i
S
:onl—_",

WAVE-LTE % 33 $42 E3) 54 ¥3}2 54t
star A=A ol dlele] A4S Bl RSUE I
4 <lazelo]mg Aujsle] B4l QlEjslo] st o]
& Al on, Aletel] €Al OBUE FAlHS
]88t 79 [EEE 802.11p%} - EA7} kA 2 4=
dom® A A #4S 913 LTES AH8-5)3l

nj
) a2

eoliE 7529t 2 100km/h ©]4H2)
4317] Sl e
Al AR A FA S
(KIAPD)®] ITS 374 53] 2(ITS High Speed Circuit)
ol V2X A% 34 AlzEls 753k A AEE
saslgitl. 23 4+ KIAPI ITS & F3]2o|n,
¥ 2 KIAPI ITS 7553 22] 174 0]c}. KIAPIS)
ITS 54732 2429} wlaye] As|2a 74
H 3 AgEz= 34 v R=100, F4 AE
1.5km, 3 &% 204km/h7HA] F8o] 7153k A1
Zolck™ o] 3] 2= 100km/h 0] £E2 FA
s T3P = 9l om, A T=Redx] LOST) RA

&
o
4

J% 4. KIAPI ITS 34 3|2
Fig. 4. ITS high speed circuit of KIAPI

1072

E 2. KIAPI ITS X% 3|2 4
Table 2. Specification of KIAPI ITS high speed circuit
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Max Distance(m) | Average Loss(%)
RSU1 742.7 443
RSU2 1426.3 36.5
RSU3 1028.5 355
RSU4 1041.9 31.1
RSU5 1476 44.2
Average 1,143.08 38.32
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Fig. 10. RSSI analysis results by distance
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