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Abstract : Autonomous Driving(AD) evaluation based on real vehicle tests takes many hours and has many restrictions. This
paper presents a methodology for the development of a virtual driving environment that can replace the real vehicle test.
When developing a virtual driving environment, it is important to develop the same virtual element model(Road, Vehicle
model, etc.) as that in the real world. Thus, the high-occupancy BRT(Bus Rapid Transit) bus route in Cheongna zone was
modelled using the Mobile Mapping System(MMS) as the openDRIVE format, which is the ASAM(Association for
Standardization of Automation and Measuring Systems) road standard. In addition, we developed a vehicle model that
simulates the dynamic performance of BRT based on Modelica language. Finally, we developed an interface module that
integrates the virtual environment, the vehicle model, and the driver model. In conclusion, this paper presents a virtual test
drive platform for AD evaluation.

Key words : Virtual test drive(7}’d5=3]3}+7), OpenDRIVE( 2. &= E}O] H), OpenSCENARIO(.2.Z A 1}2] 2.), Mobile
mapping system(=H}- 73 A] 2~ =), Vehicle dynamics model(x}%}E 98t E’_ 1), Autonomous driving(XH&7-3Y)
Nomenclature .M2
F, : nominal preload force HZo] AEF3 AFAA= A AE A2 old
Py : nominal pressure when uncompressed IT JA| == fA 71 Eel vk oF2f €] Table 12 vlid v
Vs : nominal volume of below = A E Yool Al 7 ]'Q + Disengagement Report
v : volume 2019¢]t}. o] BEEo|X= ool A AFFR]
n : polytropic coefficient A& zke] Aojd A 314 G AEFYPYR=R £
Pam  :surrounding pressure 3t Al AR E AF3H)
A, : nominal effective area with respect to volume Table 19| A] vlo] 5= & 2] 9)o]| & x}&ko] A-&-F
Ay : nominal effective area with respect to load AT v FR A7 A o]= AEFgALe]
Ce : constant pressure spring rate Aol Azt Qlo] &3y A7 1 AL ou|sic) o
dp : pressure differential value A 717 A5 A1E sl A} 2| ZARF obd IT
F, : force from spring iﬂ—‘z—o] A-e-F 3R o] AFE xFA 8L 9= o)
F, : force from pressure = A TP E AF2 08 Egete] A&

“Corresponding author, E-mail: sjheo@kookmin.ac.kr

T'his is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium provided the original work is properly cited.

547


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2021.29.6.547&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

29 - ZAE - 0l27] - oS - Y4 - 32

Table 1 California disengagement report 2019

Manufacturer @ual total of Annu‘al total ' Miiles per
disengagements miles disengagement
Baidu 6 108,300 18,050
Waymo 110 1,454,137 13,219
CRUISE 68 831,040 12,221
AutoX 3 32,054 10,684
Pony.ai 27 174,845 6,475
Nuro 34 68,762 2,022
Zoox 42 67,015 1,595
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Table 2 Mobile mapping system specification (Pegasus 2

Ultimate)

Specification Remark

Camera 4ea 12 M Pixels
360 © camera lea 24 MP panorama
Scanner Z+F 9012
0.015 m (Vertical), 0.02 m
Accuracy .
(Horizontal)

Fig. 1 Mobile mapping system calibration setup
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Export OpenDRIVE file
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Table 3 openDRIVE road accuracy

Reference line Lanes
X coordinate (RMSPe) 0.75 1.71
y coordinate (RMSPe) 0.62 2.09
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