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A Study on Self-Driving Vehicle Simulation Environment using RC
Cars
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Fig. 1 Appearance of the simulation environment
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Fig. 2 System configuration diagram
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Fig. 5 Architecture of simulation environment using RC cars
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Fig. 7 Example of coordinate group referenced in the RC car

position estimation
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Fig. 10 Pure Pursuit algorithm overview
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Fig. 11 Software simulation architecture
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Fig. 12 Error in self-location estimation
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Table 2 Running experiment results
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Table 5 20 minute running experiment result
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5. IEim

AL TlE, BEEEEGRE O @EREZEMEE
5ODDRCH—RFAVEY I 2L —v a3 VBB 2 FERK
L, ZOBETETEDREIV—IVIZH - 7= ETEREITV,
N—=NR=ATDHEFEL RC I—DETHERTE /.
7z, BIEFHEHOZODOY 7 bz TYIalb—Ya v
REERL, 20O LTRERNDOREREDR#E/LOL
PEEIToEER, AUATY THTL VL Ol £
TFUTWBZ MR TE., 2%, dfbEHIZE-T
FlHENHER 1 BEAINLZLIZE-T, 2Kk0x
BREVSEIMUAZLEEZRS. LELAEDYS, B@HEOREN
N—VEFRUZEITEREREZEENGL o7 Th
i, 8- FANET ETHREDIEY — R 2% &l
R o lbThBEEZONS.

SE

[1]  Badue, C., Guidolini, R., Carneiro, R. V., Azevedo, P.,
Cardoso, V. B., Forechi, A., Jesus, L. F. R., Berriel,
R. F., Paixdo, T. M., Mutz, F. W., Oliveira-Santos,
T. and de Souza, A. F.: Self-Driving Cars: A Sur-
vey, CoRR, Vol. abs/1901.04407 (online), available from
(http://arxiv.org/abs/1901.04407) (2019).

(© 2020 Information Processing Society of Japan

2]

[4]

[5]

(6]

[13]

Vol.2020-ICS-198 No.13
2020/3/10

c EEREE RGNS EREREE, https://wwv.
mlit.go.jp/road/ir/ir-perform/ir-perform.html.

B 55 ) 44 &k, https://www.mhlw.go.jp/stf/
shingi/2r98520000025aq3-att/2r98520000025ax5 .
pdf.

s Ebms OERKERL, https://www.meti.go.
jp/committee/sankoushin/sangyougijutsu/chikyu_
kankyo/yakusoku_souan_wg/pdf/005_07_00.pdf.
Liang, X., Du, X., Wang, G. and Han, Z.: Deep Rein-
forcement Learning for Traffic Light Control in Vehicular
Networks (2018).

van Arem, B., van Driel, C. J. G. and Visser, R.: The Im-
pact of Cooperative Adaptive Cruise Control on Traffic-
Flow Characteristics, IEEE Transactions on Intelligent
Transportation Systems, Vol. 7, No. 4, pp. 429-436 (on-
line), DOI: 10.1109/TITS.2006.884615 (2006).

Drew, D. R.: TRAFFIC FLOW THEORY AND CON-
TROL (1968).

: Python THI5#bEHE: AM» 6 EEE T, ##kd
(2019).

EEH RC #— Y — X Nob30 b 3 X 8
(TAO6 ¥ ¥ — ¥/), https://www.tamiya.com/japan/
products/58530/index.html.

EAM: BEHEE L EATE, BT HREEERAY —
N YT HATFT 4T VAT LHIFES (SIS), pp. 59-64
(2009).

Bando, M., Hasebe, K., Nakayama, A., Shibata, A. and
Sugiyama, Y.: Structure stability of congestion in traf-
fic dynamics, Japan Journal of Industrial and Applied
Mathematics, Vol. 11, No. 2, pp. 203223 (online), DOI:
10.1007/b03167222 (1994).

HEit—: THCe—EiiE 0o 0, M - ZEtrs
FLEE T (BEEAMRITRT: - @F M PRSI L2
BEETo s b F), FHIEHIE, Vol 53, No. 2,
pp. 155-155 (A > F - ), DOL 10.11499/sicejl.53.155
(2014).

Paden, B., C4p, M., Yong, S. Z., Yershov, D. and Fraz-
zoli, E.: A Survey of Motion Planning and Control Tech-
niques for Self-Driving Urban Vehicles, IEEE Transac-
tions on Intelligent Vehicles, Vol. 1, No. 1, pp. 33-55
(online), DOI: 10.1109/TIV.2016.2578706 (2016).



