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Abstract : The selection method of concrete scenarios based on scenario database and generative models is proposed in this
paper. Two sampling methods are used in selecting appropriate parameters along a performance measure. First, the parameter
space is extracted from scenario DB, and a set of parameters are selected via random sampling. Once the set of concrete
scenarios are simulated, their distribution is analyzed with respect to a specific measure. The second method is based on
parameter generative models. Simulated scenarios are used to train a surrogate model, which is a multi-layer perceptron
model. Then, a generative model is designed to search for the desired parameter based on the surrogate model. Thus, the
second one can be used to compensate for the imbalance in randomly sampled concrete scenarios. Finally, the proposed
selection method is more efficient than random sampling from the viewpoint of the distribution of two different measures.
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LME ASHHol =253 glom Fed 54| <)(Toolchain) 3t
AMAA o2 2REA| 9} T2 A-EF8 Au[ 25 A o] Z3E Alarstr] 918l ASAM  OpenScenario®:
WolgA] BA142] 7140 483 e S A5Hem  OpenDrive @o] HE ALkl 2 R w2 870 427} A
HolFa ek SA T A AEF YR =AM wE A b I
SRS RS S AFAA AT oleld HaEsh welolk B Alkel e 2 T
A A A ol tigh w4l o] FAlol A F7FskaL vk = gty E31o] X} (Dimension) G4 IHEFH ] 4 <
AutH o g FAA = A =2 T3 HE(Field (Range) HolAle] sepn|Bl& &P sk ol wet
Operation Test, FOT) 7]5+2] A5 HIH-& H 814 Q1 A A AlUg] 2.2] 57| 71854 22 57K Combinatorial
2tk glol e 7F B g shrhar e A Qleh o] g ShAl S explosion)sH= &A17F EA] &L o & 59, Fig 1(a)
HeHshr] 918l Alvhe] 2 719K Scenario-based) A5 W o Al B= nfe} 3ho] M sYatek F-F(Car-following) Atk
o] AAIH L ek o yolr} FEshE AlvhE] 2 7]uk gl 2ollA] vhetnE F3S AEAFEFHHAV) Y A Yt
*Corresponding author, E-mail: bsong@ajou.ac.kr
pomits oo vomcommerein uoe. dtrution, ancneproduction in sy s povied the oeimat work b property e oo ecommons-crg/licenses/bynef3.0) which

309


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2024.32.3.309&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

P - ojMTl - YIE - YSE - 34

(HDVIY3he] Ao AZI(R), A aAteke] 74 5(q,), Al 2}
ol AH £EWE Atk shepE R ne s
A A @ AN kgt o] BT 5 ek

SN =83 =R xa, xv o)

o37]1A4 s 2 AlvE] & st e ko) SRS
=alv, N Tt e E7ke] AFY 5 =3 S, Fig
2014 Bz mpel o] 7k Aluel e vleln|E o] a4
40714 SAL] Newise MEFE Ahdl 400 Ei=
64,000701 2] AFA| A L] 9.7} ABA )30

E3k Fig. 1(b)2} 2F] 7101571 (Cut-in) A1) 2.9] 7
© Euro NCAPO|A] #|otsl= ohajn|e] 27kl =} 2}k
(Eg0)2] &5 E(v,00) 2k 71015571 X ed(Target) 2] 5= (Viarger),
PNAE7] FHA M  tesein), 71VE7] 5] 7HE S G,
AL AE7) AR A AU R

o) gehel ALl o A4 T ek

N _ ¢5 —
ST=8= vego X vtarget X toye-in X atarget X Rcut—in (2)

HDV1

) >

HDV2 HAV

-5 > >

(a) Car-following scenario

) .
Revtin ; -
< arget \

Ego
ana——"
— D >

\

~ ;
> Vigrger
eg0 Aiarger

Z,

cut-in

(b) Cut-in scenario

Fig. 1 Definition of scenario and parameter space
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Table 1 An example of parameter space for car-following

and cut-in scenario

Param. Description Unit | Min | Max
R | Relative distance or range m 25 64
a, | Acceleration of preceding vehicle | g -0.74 | -0.35
Vi Initial velocity of the i-th car mis 15 34.5

vego | Initial velocity of ego vehicle kmith | 30 110
Viager | Initial velocity of target vehicle | km/h | 30 110
teu-in | Duration of cut-in K 1 5

Acceleration of target vehicle )
Quarger . . mls -8 0
during cut-in
Rewin | Trigger distance of cut-in m 2 50
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Fig. 3 Distribution comparison of car-following scenarios

with respect to minimum TTC
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Fig. 4 Distribution comparison of car-following scenarios
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Car-Following and Cut-in Scenarios

Fig. 6 Schematics of Extract process in selection of concrete
scenarios
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