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ABSTRACT

Recently, the importance of simulation validation in a virtual environment for autonomous driving system
validation is increasing. At the same time, interest in the advancement of the virtual driving environment
is also increasing. To develop autonomous driving technology, a simulation environment similar to the real—
world environment is needed. For this reason, not only the road model is configured in the virtual driving
environment, but also the driving environment configuration that includes the surrounding environments
—traffic, object, etc— is necessary. In this article, FMTC, which is a test bed for autonomous vehicles, is
implemented in a virtual environment and advanced to form a virtual driving environment similar to that of
real FMTC. In addition, the similarity of the virtual driving environment is verified through comparative
analysis with the real FMTC.

LA E o] A A& EARHOF & FaAo] FolAaL glth

ool & Arellxf= Algthekal Al 37~ FMTC(Future

o5 RS A AHS Ar s|ue] glA~ES  Mobility Technical Center)& Wgo® IAHALAEZ

HEo] 71 Aol A 9] AEHolHe Fowr) olx]  FH FEE HolHE o]&3te] FMTCY 7Md+387

3 9tk PEEA A9 Al 9= AA| A £ TEFH MEFAE 1eskE AYstust I £

37 olgl e A}l e Ala 9jdlo] o Ajeles  FMTCeR] HlaA s §3) fAE 23S Adstas)
TAE 5 ok ool AT ARANNE Al fel] BT

* IPG Automotive Korea, f%]?i?% 9. FPFFEEA e 2 M AT
#x JPG Automotive Korea, 5%
#xx [PG Automotive Korea, A7+ [ s ; N
s [PG Automotive Korea, ©JA}F 2 ol M= FMTC 7H338h 174 A ARl &0
swerrs SENEORA T AExjoAATY WA ol did AelE AP B AR A9 2E FE
E—mail: beenhui.lee@ipg—automotive.com AGte] A HA S gl
0 NEXOHE ST 142, M43, pp. 60~69, 2022
=282 2022.8.3, =AY 2022.12.12, HMEHA: 2022.12.16



AEF A28 kS 98 FMTC 7P35a3hd w3t 7

2.1. FMTC 753274 9] 7/la
FMTC 7M53187 13t 2] A3
3 Al AREE fofd ﬂ%é}cﬂ Aelstazt
/\}Zagil.ﬁ o] 2} 7]‘/\},]
2RAS ofn|di, o] Eim%ﬂ T2 gA Wo}
L]?/}-r—i«] AA A = EehETh 2 (Lane)= 2}
T 7 UEE Ao FEE ko] Fito|t)
(Road Maker)-2> =}=29} 2}2o] AAXHES #7135
2 B Ao M= Apale] W FokalS el
FAI= Aol old FdnE FlakR 5o
FeE ofnlsicl, WEEA T G A o] of
Joz g A7 9 1oL ohfgl= TARHS

P EA R e FAR 9] T, A, A4

o=

s

=)

2
av »
> > o S ol
N jorx S

=N
ro
a0

w off lo
o
>3

olr

o
1o,
=y

e

Ko

i)

4B

i‘:

1T 7
b

e

=

ft

2

[ S
_)v‘ =
i ot ER
2 lo

[}
Aolel HEUAES oujgi), %‘EL(Link)E Zé’ﬂ(Junction)

(Segment)= BAE T8k J%iw o}»u Aﬂzrﬂ
EZ}shte] gart d 4 gk A AlaWE, 54 Al
HE o] E3kerh 712"4(Reference line)& H=A7} A
A w 7)) He s gt 9ok 22 Yee
Fig. 1014 €18 4= it}

Fig. 1 Virtual driving environment components
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Fig. 4 Advanced FMTC virtual driving environment on CarMaker
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Four—way intersection 2 places

3.2, 7M=EA 1w Three—way intersection 6 places

L. fe] .70 1

Toll gate 1 places

3.1480l| A &% FMTC 75834 S CarMaker-OJ Slope section 1 places
AU S HA7E o] &3l 2o} F21, QA 2HA, Vehicle traffic lights 8 places
i B o] =W 5L 2r)ele] nEdlE A3E) Pedestrian traffic lights 8 places
A}, w3k FMTCO EHE o] &3lo] 7} &9} 2jz79] Traffic signs 121 places
o] A (Elevation profile)& F7FgHo. 24 FMTCe Speed bump 2 places
A FHEE= AT ge S ;1\4 skl Pedestrian sidewalk 4 places
31804 =% FMTC 7|% T2 2 gl FMTCS} & Median strip 3 places
A4 A AHIS 37 319, ol FA1E FATC Guardreil 2 places
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Table 2 Virtual driving environment verification criteria
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Table 3 Road elements verification criteria
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Table 4 Road elements criteria results
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Fig. 6 (a) Real FMTC junction area (b) Virtual FMTC junction
area

Table 5 Road painting verification criteria
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Table 6 Road painting criteria results
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Fig. 7 (a) Real FMTC Parking area (b) Virtual FMTC Parking
area

Table 8 Road marking criteria results
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Table 11 Traffic lights verification criteria Table 12 Traffic lights criteria results
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Table 13 Static object verification criteria
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Fig. 10 (a) Real FMTC median and sidewalks (b) Virtual
FMTC median and sidewalks

Fig. 11 (a) Real FMTC Speed bump and guard rail (b) Virtual
FMTC Speed bump and guard rail

Table 14 Static object criteria results
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