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ABSTRACT

In this paper, we propose design method of environmental establishment based on HIL(Hardare-in-the-loop)
Simulation to improve safety and quality of actual vehicle evaluation, and to solve problem of human,
temporal, spatial, and physical limited conditions. HIL-based simulation environment construction consists of
four stages. First, we propose an evaluation scenario design method for performance evaluation, such as
analyzing the environment-based driving environment in the demonstration area and setting thresholds in the
Operation Design Domain. Next, the method of building an evaluation environment using dSPACE’s HIL
simulator that supports vehicle, environment, and sensing models, and a method of designing a High Definition
map-based ROAD will be explained. Based on the established evaluation environment, the reliability of the
simulation-based autonomous driving performance evaluation environment was evaluated through comparative

analysis of the actual vehicle-based simulation reproducibility.
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Table 1. Design method of Scenario based on Testbed
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Fig. 4. Performance evaluation Scenario example
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Fig. 8. HD-map second step processing example
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Fig. 10. Virtual vehicle based environment build

E#o]dellxe] 2+ 7} ©Al= Egoxle -2 30kph
o4 80kph7}A] 10kph W2 F 6xA 2 T80
A Aeysiedeh A A7 13 11, 12 2 % 2,
33} 2ok A dib] Aol @A F7kell sl
AT 3 2=F TTC HF 3= 3.80%©H
AA 77 W AEB 53} Aol tigk 77k 4.79% 2]
Bt Lake-S Holvh AAA R A} o] AlE)
olA A5 7= 10% olWe] LA A A
ik

TTC Verification Test
(Time to collision)
304

25 - ——
i S —
a ‘ﬁ\-l,\_—\i—f1
—a
. o - -

Time to collision(s)
N
s

1.5+

—m— Real_Time 1o collision_ava(s, over19%)
~® - Real_Time to collision_avg(s, under10%)
A Vinual_Time to collision_avg(s)

10 T T T T T T
30 40 50 80 70 80

Std. Velocity(km/h)

Fig. 11. TTC 5s Test Result

AEB Active Test
(Time to collision)
20
S
1.8 Tk
H iy S
e T .
— i

5 14 — o i
2 1.2 B
3 ' -— 5
= - -
3 104 T -
° 5
e 0.8
= 06

0.4 S TS AOOS S .

—=— Real_Time (0 collision(s, over 10%)
0.2 & Real_Time 10 collision(s. under 0%)
A Vinual_Tim 1o col
0.0

a0 40 50 50 70 80
Std. Velocity(km/h)

Fig. 12. AEB operation Test Result

9

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-01 Vol.46 No.01

Table 2. TTC bs Test error rate Result

A7
e - .
(k) AR [ Adeld | eAw
TTC(s) TTC(s) (%)
30 2.29 2.28 0.44
40 2.32 2.35 1.28
50 2.27 2.40 5.42
60 2.29 2.37 3.38
70 2.16 2.33 7.30
80 2.10 2.21 4.98
Error(%) 2.24 2.32 3.80

Table 3. AEB operation Test error rate Result

s AEB 527t
(km/h) Azt AlgEeld | oA
TTC(s) TTC(s) (%)
30 1.01 0.97 4.12
40 1.11 1.14 2.63
50 1.18 1.30 9.23
60 1.44 1.52 5.26
70 1.61 1.65 242
80 1.69 1.78 5.06
Error(%) 1.34 1.39 4.79
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