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Research Progress on Automatic Driving Compliance-related Virtual

Test Scene Construction Methods
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Abstract: Scenario—based testing has driven the development and application of
autonomous driving technology. How to construct compliance —related virtual test scenarios
has become a key issue in the field of autonomous driving technology. This article first
analyzed the detailed requirements for compliance from different entities, classified the test
scenario construction methods based on scenario interactivity, reviewed a series of virtual
test scenario construction methods, and summarized them in terms of research progress,
application status, advantages, and disadvantages. In addition, to address the applicability
of scenario construction methods for different entities” differentiated testing needs, this article
proposed evaluation indicators for three types of test scenario construction methods:

coverage, edge cases, and realism. The advantages and limitations of various scenario
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methods were comprehensively evaluated using these indicators. Finally, based on the
evaluation results, the applicability of various testing methods to differentiated testing needs
was analyzed in detail. The shortcomings and future research trends were summarized and
analyzed, aiming to provide a valuable reference for research on autonomous driving test
scenario construction.

Key words: autonomous driving testing; virtual scene construction; coverage; edge cases;

realism; compliance testing
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Fig.1 Application of PICT in constructing test scenario processes

HAETEABMER T R SRR S, HRBEZES5ERNLEREZH, WHE
BB WA R, 5 TR B 50 — & B R BRI, O BEE & 5t 2 X A8, A= Ay 37 5t 4
RO K, S b JE T ORI ACR i TO R K3 5 TR %07 152 BRT L R AE S,
MELIA S A i G Y 5
222 BmEREZAAEMK TR RSN T BT K, BUA B SR R R b
TR SR AR SE T vk Ok T R 3 R B, AN A RE 6 B o S A S R b A I AOR S B R
JEE 25 J7 T AT AE AL B o

1) R Hr

BRI M REE A AT A AR 25 B RO | S SOROHE S5 25 5 A MR IR SR 4R B SR R A B R A
Gyt , P ARG R AIE 2 300 KO 4R EAT 3 o3 AT R S R R AR B . BT O 22 DA o L R K
B R IOR R RRIE 23R, 42 IR 280 A 4 B[R] S A0 i S AL el 3 37 . MRS TE 450 T T 641 491
5 TH fi B B R OC B B S 5 AL S RO | R O R B BE S A A 3 S AR AR X I s A L
X R AT A ZFRA g IR i 38 o 0 AR B AT A g A Ak PR SR G o A A T 150 IE



2024 4 5 2 ] WRIE, T 0 EHAAMENN K FMET EHEHRE 91

% B ALAR G i a3 %, SR 04 2l AR G 65 5 1k e A RN A B AR % 2 R BUIE R AE .

WA T 2 AR TR SR O, 45 A 2R BT HEAT A I I A 5 . A AR X 3R
7E H 3 % 2061 30 (AEB) £ 4o 0 55 b e 20 9 48 22 3K 5% A ) R, 5 7 419 f51) B0 552 il 428 22 191) 28 2R
J5 0 A P2 AT B 11 28 B S5k b s AR R 5 T R B A B S ECRRAE L R BOA [R] 3 5 M AR A 1
BHPRE ERGEEMSE M E TE R IR &M T IRE BT i 0 r FZ20i 5.
BH AR SE T OE T E B AEB K% 5§ 26 T 2 5T Logistic 8109 30 47 i WL S 0 i i O 5
FE ) FORRAEEE R R )2 UK AR 1k 0 kb S i AT RS AZ A, T 499 491 ST S5, 8 3 s
fiE 22 28 A S R S 8005 3] 8 28 I 11 MR A5 [ 3 5, OF 8 7 45 A b B 22 GE R B 1 AEB % 11
Y5,

R4y B AT LA s 4 R S0 HR0H A+ O A8 BB G A R T L (B R SR I R
XF 3 5 00 43 S 45 RS e B 5 e I 34 R 0 T SRR L AR B AR O T, 3 0 VR RO B A i B S
PR 58 B M ELRH C A BOis 248 3 00 37 ok LUK B8 AV 108 78 78 I R AE , PR e TG vk 4 A HL A Bk
ARME FE 1 3 4 3 5%

2) #ZE MR FE (importance sampling, IS)

It DA AR 2 B R v B IOC B BRI X R W OR A O g . MR MR A T
2 (IS) J 3, 3 Ao A= JioBT 0 SR AE 2o A AR I A AR 43 A1 ke ok ) a2 2, W] 4007 35 42 fa B A7
R o TR I S B AT 58 i sk A B AR L I Bl TR & kA W E S R
BA & A SR8 W

Gelder %5 i Ff] # % J& i 11 (kernel density estimation) %} B 5237 5 2§00 A5 v A7 004, B
5 0 R B BRI VL N 3 A AR DL R AL 09 28 4 A FOK T 5 S8 B AKCF AR X I TS
Az BT I S A 3 S . Wang 608 IS (9 Ny vk 5 n] Ak vk A A A 45 A, T R AT R
HHIEE Rt . XuZE W T —Fh Tt b IS B AR M AV I3 7 26, 1 S i 1S $2 B i 71 47
A st i O AR B 6 T 4R IO B AT G LA O R A A R IS IR IE S8 AEE
[Fi] B 25 i 1) 43 A1 0L AT BB A AE 13 25, 38 R TR 25 18 1E S 800 45 R AT 1, DUBA O 1 25 2R 04 o
B PE o AR SOGF R PR U AR T AT B B R R R 2 s

--»
v
< Bl
ELEL]
J

| msnE
REHH ;
’—‘_lMWﬁE > it | mERSI
LUssHai]

S S S
I

B2 EFUHMEZMRENLATEZREER
Fig. 2 Flowchart of the improved importance sampling testing method
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