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ABSTRACT
The rapid advances in autonomous vehicle technology have highlighted the importance of ensuring
safety across various traffic situations. This study developed scenarios for evaluating the safety of
autonomous vehicles by constructing specific scenarios based on traffic accident data involving
non-AV, bicycles, pedestrians, and animals, categorized by road type, segment type, and object type.
Received 19 August 2024 The scenarios were developed using the text extracted from the accident descriptions recorded in

Revised 11 September 2024 police traffic accident data, and analyzed using the TF-IDF technique. These scenarios are expected

Accepted 24 October 2024 to help improve the driving performance and safety of autonomous vehicles across diverse driving
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1. @70l Y U =5

HRE 2077 Level 4 ASFYA FEAE BES 2, o8 AW AT AT AS A,
Fo B TE 2L ALTY ANz NG AL FEFGHMOLIT, 2022). Ed, AT B4
[e] e}
= =

AETFHAe] b A3E f8) AEFH ¥ wedd wsS Fhlsta, HA g AxRA Ads djst
I A Th(Korean national police agency, 2023). ©|2]gt 71&2 9 AAH YL A&7 7|9 LAY &
35 7HEstet, ki@ F9 S FSSke W Ta% d4gs I

A&FHAE 2L JHY jlo] 222 o] Thed AFoRE, A IolAe SAAEA =Y S
(SAE International) 7] Level 3 ©]/¢¢] 7]&o] /WEE L ok AL+ 7]E9 A4 249 ALEEAL,

Z+5F ZH(vehicle-to-everything, V2X) 541, AMEAF RUEE 59 7|&o] W24 st 10, Level 4 ©]%
o] A&Fd 7leo] EUHE FAAe] o] Hastd Ao® JthETHlLee, 2016).

J2y A&Fd Ve i 34 nFAD BT kA Oig 985 AAL ok FERESA
$1€¥ 3] (Buropean Transport Safety Council, ETSC)o| W2, A-&F3 219t FHHE nFALE A&EFHoE F
bt 9o, ol ALFd rle <t uig X&HQ Brieh Aol HAshe AJARFHETSC,
2024). 53], AT} AHA, BAA, 5= 119 AFALE AT Al 2~Hl(automated driving system,
ADS)8] 714 @At BT 3 AN A Y S sHE NFdhe 588 84AR 8T A= ot
ot A AL} Rezte ER2A o] AREY £57F dASHA ¥, AR 2HA BEEs v AU 33 A
71 Bot dEah] ol AYS Bt olyg a4 &
o-&3t7] oHA N, 53] T Eg wF A A
T, A71A ZE &3t 226 UERE F o] oS 52 O

webs], AEFFAT AHA, B, w59 2L 84AES
Ao gk A 2 F FEEt AEFPAe AN Frto] ZE-a)
7(car-to-bicycle), 2| 1.3 Z(car-to-pedestrian), X 5 & (car-to-animal) 1FAF1L H o]
oo A&FHAF bAPE Astslr] % B AUE| LE ARF R

ol Bl A&FTHA MAAE Bt AAH SR Hrlsta, EAY BT wE Aol 4 F357] of
& Aol BT F Qe OdS wTAL Al R 4 3l 2l

| 483t FANA BT £ JE S AL F3S dSsta divlsk] fg Jx A
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At o] dlolH s HA =2 S ITS 71w WstE ¢ds] mtgeta 1 5 o, dA EAddlA
WA hEAR] WAL FEH AA e FEARS EAsks H /83 ARIH, A& 631}7} 2
S F dE U AL S Hreh] A $83% 712ARR 28 F vk =9 A
4 Bt ad Ay s st d o], dlY HolEE =
Atk FRE HolE s aFAL B A4S Stex® AT o
atar, B4 Bad ARIt FE dolHE A ske AAE S AAH 400
o ©5- 2.2, term frequency-inverse document frequency(TF-IDF) 71" -& A}8-3to] =
FL7IMEE BTt olH @ 719 E 24 S8 AL 73, Ak 91Al, Ak
Astetion, ol HE oz HolHE TXME, AAE, ME FERE BRIt 4 :]111'“% T2o -?Tséf')r
FFol wet AEsEY, AAe A, AdA, BPA, = T2 EREH AF ARE 4 AA Y o)F
R WAL B AlY] FEE EFTITh o]FA ER/E HolHE 7o g vkt ASFHAF P Al
el e s ekt

B AUYYLE 48 Ay 2(functional scenari))BEIZ TAE ™ A5t Add = e B4 £
TRV wF FelA B = e E:AQ AL F3S A3t A% Adeles E§4 718,
nE A%, AAY AF & ¥, o] F MY AU &(logical scenario)® TASLETE W AU o=
bl Bad W golvk M E W] AAst AT Aes g 2olA B+ 2
=5 3t vpAgo g, e Aydles Al AR AH8st7] 93 A Aluke] & (concrete scenario) = 3
Ho, A Alug s wHE The A AEAe FEs] A% AR 20E AAs AEFPAre o
A3 0 58S Hrlste dl AHEETHKo et al, 2022).
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Agtaiint. magtd AL dloly #FH dAe T2lal Ayl e Ee oj2s EE WAE £t
o =]
W, 2t wAelA ) Fa A 8 B B3 A4s
®  Remove unnecessary information from the ® Develop scenarios based on extracted keywords
®  Collect traffic accident data from the National
Palice Agency collected data (remove special characters, ®  Create scenarios by road type and object type
®  Extract accident descriptions in text format whitespace, duplicates) ® Develop accident scenarios for various autonomous
® Apply TF-IDF to extract important keywords
vehicle situations

<Fig. 1> Autonomous vehicle evaluation scenario development process
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l

FYA7E AGA W= AE BATFOEM ADSY AFAEE Eole dl 71dstar itk
Ko et al.(2022)2 A=&F32 F7F AlYe| L 74 845e ASEE YFdeta, A7) ofde vige
2 37t 748 245S ARSI o] dFoMe AEFHAe] v T3 S wrFEy] sl Alue
Q5 6-A1F local dynamic map(LDM)®] A& F3kol| BA F4st L/, Z AlSol wet 42l
7708 Wb 8AE EESATh olHd HES ALFAAY] WU AUE| L& B AAH o1
T33te ol 719tk
Noh et al.(2022)& 1&E2 EA0]EQ} & ?Lﬂow AR EAL HolHE vg o R AH&FaAt
F3 A S Hrlske AYE| 28 RStk GIS B2 2835t B HolHE FE35a, nEAL
FEEE tolHE Rt o8& &4& T3l 9719 EACIE 73t A& Al e 29719 Hx
A AueE et iR E T

Shalev-Shwartz et al.2016)2 A-&-F3xte] tAAS RAS] 93 P24 =HQl responsibility-sensitive

=3
=3
A%

N

safetyRSS)E AT o BAL A4FYA} 24 M-swﬂ FAs] 5 WA A 72
AFse] ADSS] b Bl FLF J12E vhASIITE RSS RS AT AN AFHOE
B, WA A WA T 4 ode AAE AT, x}%%—sgim g WA A ES

&3kt 719 ¢+ ok

Favard et al.(2017) ©]= AT EUoloA A-&FH2} WFAF R I A (Department of Motor Vehicles,
DMV)E &4 st 2&Fatet Baat gl A A 348 wEAL 78S 3ofsiqitth o] A4E A&FH At
9 A AN=HF A2 AY d1gE /dsts b 283 838 ARE AFSAT E3], AEFHA}
Bz} A Age] FaagolA Ae TAES BATOEN, ogd ZAE AA37] A 7ed AN
ks A A S T

Sullivan(2011)-2 v]=roll A WA= F5E-2}2F Z=(animal-vehicle collisions, AVC)2] FA|2} EA& B3]

Atk o] A= 1990 d H-E 2008'd7-A| 2] Fatality Analysis Reporting System(FARS) A =31E HoJEHE &
3l AVCO ATt F7F A, AEE 9 9 i, 8 FE A8 AgF BE, a3 okt & AEH
A &5 Atolo] BAAE 2AAT AT 7;‘—14, AVCE FTE ofte] WA, AF £57t 5575 F=
Aol 71 Eiith

Lee et al.(2023)2 P]= Zg]XUole] DMV Ulo|El & He o2 A-&Fa; HHA Bt A 24T
SAL AlvEl 2 A HHE oM THAE A ST o] ATe AR BXg 78 S-S kgt 2t
E7Y2te] kA WUkl 7 Tk AvE oF JPEEdoH, o83 Avelew F5 ki WUt
2 883 7 JEF AAFHU olF F AEFHAIE BAFA AAT = e TS el el
Hoh d4H HrtE T & A

2. 7|1& 79| Xy

Ko et al.(2022)2 A=&F32 F7F Alye| e 74 848 ASERE MFssta, AEvte] oA ngoR
TA 242 ARG a2y o] dTE 1E5E g

AR 3 AN ThF WEAT AL Z

3 5 709 A&ER EA0|ES AL o I3hH o 9lof, AR BE 3 5&%‘% &9
she dl ofelgol Qlth ol AEFYAY HAEE A HHAPS Hrlste © Aol B 4 AUk
Favaro et al (20172 AelEUolol A A-&Fqxtet Rz} g AdA wEAL dlolE & 245, Sullivan

™
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QoIDe At 5B WEAL HolHE B4t 54 AT f3ol% FWY) el 42T} AW
S ol g An 49 EdEA Ravhe @7} 2A9,

WebA B AFE oejd 71E AT WAE I3 95 A ARA, A} 2AA, AT 5E @F
RS FUAOL RUHT £yR 2E L2 4US LI AEIVYL 4UL £ 1% AT
BAL S THH LR osfdhe © 718kt gtk £3], TEIDF 7|2 7|& dTolA o34 X34
A BiE HolHE YRS AT 5 A AT, AeFARe) QA Axd AN duelF AL
of Wo# £ HEE ATY & YT £, TEDE /18 < Beata ra An Aveles $48
o=A AFTYA maAN AT S AE HAT T B TYA0E s, 43T

=

bHA 7t TldsteE 4% 712 A

bl
u
gk
o

% gl

M. *FAHL dlolg] 4
1. HIolH =& & MA2

2 AFA &8 HolHE 20124 1 20149742 BEAANA FRHE B4 AY AL HolHE
283t HlolE = AR 914, /‘]7L e A 9 A 55 e, 40 Adetes HdAE AAE
AA F8 dJE FE23 F o8 EF 3}3’1‘:} AT FHHE Bt QE AR = 3= (wide roads),
O] Z(main roads), Z Z(medium-sized roads), 4> (community roads) 47 L2 UH=H, =2 20| 40m ©]
Aolm FE T F Eo] 25+40m EEE UE, EF Zo] 12~25mo|H FE, EF Zo] 2m el 2=
A2 2 A HTHMOLIT, 2021). ¥4 o] == A&k Abal 24 {3 (object types)2 At AHH A,
2t B3k A F&, AW A} wFAH, o714 2hh Z}ﬂﬂ H| o] Bl &= &3E A5 2K target vehicle)7F
Al A5, ARAY A dHolHe XA AHdAQI AE Uehdth 3% nEAL A5E &
193327402 FAAEHNoH T4 T2 AA FItoA A FFE J.L%‘A]‘_T'__ A4+= <Table 1> YERITE

<Table 1> Number of data by object types

Segment types
ionali . R
Road types Object types . Street. I.Jns1gna 1zcd .Slgnahz.ed .oundab.out Total
intersection intersection intersection intersection
Data (cases) Data (cases) Data (cases) Data (cases)
Car-to-bicycle 108 50 42 2 202
Car-to-pedestrian 105 35 31 0 171
Wide roads
Bicycle-to-car 31 9 19 0 59
Total 213 85 73 2 373
Car-to-bicycle 225 177 154 1 557
Car-to-pedestrian 270 90 80 0 440
Main roads -
Bicycle-to-car 190 48 49 0 287
Total 708 352 307 3 1,370
Medium-sized Car-to-bicycle 397 340 125 0 862
roads Car-to-pedestrian 1,518 642 873 15 3,048
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Segment types
Road types Object types mt:sr::ttion Ifnnf;féfﬁd ;ﬁlsiﬁ i?:gtﬁ: Total
Data (cases) Data (cases) Data (cases) Data (cases)
Bicycle-to-car 127 100 78 0 305
Car-to-animal 118 9 1 0 128
Total 2,750 1,434 1,383 18 5,585
Car-to-bicycle 582 633 129 3 1,347
Car-to-pedestrian 3,167 859 550 16 4,592
Community roads Bicycle-to-car 185 208 87 0 480
Car-to-animal 95 15 0 0 110
Total 6,684 3,134 2,149 37 12,004
Total 19,332

<Table 1>= =4 =29 A 73tollA A F3E WAL A5E BojEt L2oxe A 23
LB 4592005 71 Rol WASKAOH, ol EHRe] & EReld nAst Aol s 4
SAGIE BAH BHL NI 22E YA APo] FUP £ TN FHIE A7} Bol, 2
Fo) 7} LA 452 WEs} ok WEAT Aol AHoR Atk wd, A AW READ
T 1347702 wo] WAt A AL} ApgFo] EAE FPSANA WEAIL Y o] HLS& AAEIL F
ZolAe A EPz WAt 3,048 02 UElEEE, ols AR TE27F BEAtel Ao AdSe] 1l
WA dojus 71Ye BoEt $22 &2 v == S Aol £27) wof, ByAel A

Zo]
Fol dFol AT A9 A AdEE A F Sk ﬂ%iow% A A wFAILTE 55770 0.8 H
WA gokth ols ARALYL Aol EAlE £ A HAsE AFAL 9180 55 UrE‘rLH‘Il Z}g
FYA7} ol st FANA AHAAE A4S HHEHA FAE F JE Y I
N 2 BA wFAE 1717, 2 AHA 2 FARIL7} 2027 2
2 A BT ols FEIL B} Ao FHE & EEske T
Ao g Helth

k

2. TF-IDFE 883 7|9= 24

2 HoMe oS4 319 19332719 AFA wFAL tlo|EE t/ o E TEIDF 7'H<& &83t] aF A
I A= B4 BFSSIth TRIDF 7IH& H2E HolEA Fa% 719 =g Brista &8k H
AHEE= BAF BHOZE TRIDF= 89 ¥ %(term frequency)$} S&A ¥l %(inverse document frequency)<]

5
FO &2 ALMETHKim et al, 2023). €] Rl=+ 54 dol7l B4 WA doht A5 S38=AE YE
, QA NEE ST dol7t A T4 JFelA drkd E3HA YEhEAE SA43te], E3HA] ¥ ©

ol B £ 7FENE Rolth of /ME 5 BANA A% SAFUAE ThE BANAE S8 Lt
= I9EE sk tﬂ FE,

# T4 AT TEADF 719 239 WEAL A9 vlolels go) m3H g2E doleldA Ax

42 AAHoE %Tersm Z9% RS £2T 4 A 92E volHE EAT 9 AF SHGUA §

B AT AR AT JBhbE 83 HolES 32T & A7)0, AeFAA ART 5 gdE A Ao
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ol & 71 *25-&, A A5 ﬁﬂ tlolElo AM<d g2
SH(tokenization)5F3L 1 E) A (indexing) 3t AT EE8l= HAEE /| T e T2 BEsts FAHLE, o
£ 5ol 7 dolg F9Z £ BRE HFE F A "o g BEE ES o < =
ofate] dlolguo] oA A A8t BT 4 JIEE ste HAolth o] A S Tl wEAL A
o|H 9] T3} o] FoAAIH, Fa7 & —;—% g0z AT 4= A "}
£ F¥33l3, TF-IDF 71H-& 283ty 7t AAe Asmovemen)d HHH FLE7} 52 7|9 =E HA
sttt ol A4S B8 =29 7% E—t— A-gFeYare] Q1A Al ="la} & :
olHE AF3sh= © 7o gth

AEA aBAA 9] HlolHoll= Aol G 2k B Ao AF FRIE FAE] 715E 9lom, o] T
oJE|E H}IE O Z TRIDF 418 538 F8 7|9=5S =&t B4 dxh 249 27 Y53 dHd
dojg2 7o) M4 =& TEIDF %9 2129.28% 71E3t90H, AAe It FFoMEs Frh o] 553279
2 7 & TFIDF @2 YUeldlth AAY #3xda 93 P 42 3 267746, 534
1983.012 7= AA e A9 e 5 AAE Uellle Qo2 AA 7 32253, ‘W77 2457122
EAEAT AA Y FHF dHE Do fE o] 311.92, AR WA JJr FHE dojE WA o] 281.682 L
ettt Ao £ERis) 53] 743 BHE GolE2E AlEo] 177528 HIHE AT npA o R, A 9
T4 P53 #4h= 401{— ‘FUAE 1164402 7| ZHUL o] = oH A7, Feb, &3, 3, A
2P, 7, R, WA, AlE, Y F 10709 1 EE o E E4 S 2 on, A Bt F
T By 719ER] ‘BHE S FTlet F 1119 71 EE AHESIGT ol g 7| EES AEFTYALY
AE AY dagE Mol 83 72 ASE d8ET. dF B0, HA Y= AEFYATF Bzt
7t EE2E Jste AFolA BPAE Q1AL o] & wF3 A= ﬁlgé Tt H 714 5 ok o]
A, TF-IDF 7| < &3l 539 T8 719 Es AEFRaF st AAgke] 4548 deol A kst
A T F AEE 55 dagF Mol 85 4L i)

_8.

ki & 5] 98 =& ¥R TRIDFE BRIt =2 f3& 25, U=, T2, &
22 7EHY, 4 £ fIEE Jl2, vAlE A, AT <
E3h At #efd AAH #3e =P8k HolH #¥<=
A7olM= Ah AAA, ARAD 2, A BYPA wFA S

Al AAA L} AAAY A} EelH = F 1070 AE AREA, D, Jrﬁl A, AA, W71, #5, 97,
AE, FHE AL, A Bz} dolEe By HE%ES— 21 2 117H A% AR AA3A
th AP, AAA, BAA 247ke) Ve AF ARE JHOR BHE AP o, AP A%
719 = AR, #A31A, 313, A, o7, 16, 974, A, %%), ARA Asel s 719 ==
AHZ, B, 234, $314, 94, U7, A%5), B A% APk 71912 AFE 44E7, 39, o)
7, R oz FAsIYT,

At YA wEATE AAA L
W 2 ATdAE o8 9Bd A% 4
s, R 3 Hlo]

E3to] wEALLY H3) o BEFEla o =37) o]e & EAL
HE Rt A-&FPate] kA Hrlo) AvE s =T
HE Aoatded, ol ByA 2 n5ATY A AdA 2 A% 7
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o 22 Ef‘fMgl =TAE Peo2 s B qdT wEA
E3 A g Hole ek S HwAtR e sjgehs HolH = 8l
Fzo 7 vy g ‘:ii/ﬂ o] s Fao] TP, F FAoY 2 =

TRATE SAH R AFS Aofshy] ofelw Fge] AT 5 AL, ol & fls) wEAIY flge] Fokd
T AT FEAA= F 1527d«1 A el 7hsRhom, of F Akdl A-ATE 1044, A HPA7) 244,
ARAN A7t 247d£:?—_ TRAHAT W2 FERG 52 2 AU 3] Fa FREA g A4
e, ARA, Byt EAR otk d2AM = F 343719] AA o] o]l or, o] & A A
AA= 2194, A BaA= 500, AW A= Ao R YERT TR BARCA T wxEe}
e Rie] whob Haateh Apafite] Aoatgol WIMsth ofol wet 5 765710} AA| FAde] o] FoiH
om, At ARAE 1314, A B3 5877, ARA A= 47708 T AT OR ARE &
AR F2 ERE BYPA, AxA, Aol BT A AM AT A5 TS AGelnt T 811719 A
AZF FAER T, A ARAE 1497, A HAk= 614, AAY A= 48d o2 P ok &
2= 53] A BaAAL, AA o) FEo] NIWetH, F& E2 3} Hyx} 5l XPWM =& 23E
2 QI AL @A Al Z AR o]0l 5 QU o= AL Al $AE WP o Fito] BFste] R
AAA ol 8ATE AHAR] 99l =2E T4l w71 WEelth

e

rulo
e

Bz

[EA E7H7] AAH7] wEelth
3

ol
M
r2

01r % H
iy

ol

=

>’.

V. Avz] e g

8 S EE8] ALF YA EAHL w9 AEAT AP LS A
7 ATAE ERE B =Ed AT AA wEAL dolBE mAste] 13014
LA A AU 2 FASAT 2 A B A, AEFEAL nFHAE EFATE 78S
of T & Q7)o AAAFT webA A By, AAAD A, A FES HFoR Ause F3E

Yot HlE AR FYA nEARIL ol E JHe R AU es TG, }%jz— Y27y AHg

A AA B Wrkske w FAE T AT AuEe 4 Ss) Avee
JE= A3 JYsEA Al dye FrHskg

AU L B2 dAe <F1g >3 Zow, ol AAe] B} Ave|e A EAE et
?L Ko et al.(2022)9] 441 AERAS BT £ oA Auge 4F=e A
At By wEARL 4ge o, A8 AeFdAte Adehe
M Exoz stof ST
AME]E T4 3 —E‘% 71EE <Table 2>l AAIHo] gow, =2 fHd e wFA T B HdL ut

o] AvEledME ALFIAE wE WitE EFATE Ml Byt o) FojA R

Paw EBM«I A 2ol 54 AgHTE nEATE AT F Sl OYd 4Ee AR Bt

O

a}{- Rol dleltt, wehA, 2t ®aPA EHoHE Higo R A4S £Est AT A H oS
58S gGrlets AU LS Mty th <Table 2>914 WRES 33 Z(wide toads), MRS T Z(main roads),
MSR2 % Z(medium-sized roads), CRS 24~ Z(community roads)S UERATE
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Scenario type

Scenario type

Car-pedestrian

Scenario location

Signalized intersection

Scenario objective

Evaluation of detection and response to a crossing pedestrian

Overall Situation

Scenario Details

A situation where the ego vehicle (autonomous vehicle) needs to detect and respond appropriately to avoid
colliding with surrounding road structures while driving straight through a signalized intersection and avoiding
an object crossing the intersection ahead.

Total number of Lanes 4 lanes
Geometric Structure — -
Lane type Four-way signalized intersection
Classification Vehicle Type Driving Lane Location Movement
Ego Vehicle Car Second lane - Driving straight
) . Intersecting- .
o G Actor Object Pedestrian - " e;s;cltmg Crossing
Classification Location Movement
Situation Avoidi [idi
Ego Vehicle ) vo1c%1ng and colliding
with a structure
K National Poli . ——
Data Source orea Batio olee Prepared by Ajou University
: . Agency
Scenario Basis
Scenatio Sour Based on traffic accident data involving pedestrians on Medium-sized roads,
cenario. souree with 50 cases out of 1,744 total incidents (4.70%).

<Fig. 2> Example of scenario

<Table 2> Classify scenarios

s A . S . Road types
egment types | Actor object cenarios
& ! WR | MR | MR | CR Total
The straight-moving actor bicycle collided with
. . . - 3 - - 3 1017%
a straight-moving ego vehicle.
The straight-moving 'actor blcycle. collided with | ) | | > l011%
a left-turning ego vehicle.
' Stteet Bicycle The stralght-l'novmg e.lctor blcycle' collided with ) 3 | i 6 0349
intersection a right-turning ego vehicle.
The stralght-movmg actor blcyc.le collided with | ) ) | 1 loo6%
a stopping ego vehicle.
The stralght-movmg actor blcycfle collided with | i i 1 1 loos%
a braking ego vehicle.
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<Table 2> Classify scenarios (Cont'd)

. A . s ) Road types
egment S | Actor object cenarios
S ! WR | MR | MSR | CR Total
The crossu}g actor ‘blcycle colh‘ded with 6 16 8 4 37 1212%
a straight-moving ego vehicle.
The crossing act(?r bicycle ccTIhded with i | | i » ol
a left-turning ego vehicle.
The crossfng actoT bicycle co%hded with i ) i ) 4 lona
a right-turning ego vehicle.
The crossing acFor bicycle (?olhded with ) 1 i i 1 loosa
a stopping ego vehicle.
The crossing a.lcttor bicycle .colhded with ) | i i 1 loosa
. a waiting ego vehicle.
Bicycle - - - -
The crossing actor bicycle collided with
. . - 1 - - 1 |0.06%
a braking ego vehicle.
The left—turn.mg actor bicycle collhded with ) | ) | ) o114
a straight-moving ego vehicle.
The left-turning ac.tor bicycle c.olhded with ) | i i 1 006
a left-turning ego vehicle.
The left—tur.nmg act.or bicycle c.olhded with ) | ) | ) o114
a right-turning ego vehicle.
The nght—nmng actgr bicycle 09111ded with ) ) | | 4 |o23%
a straight-moving ego vehicle.
' Stted The stralght—mov'mg ego vehicle Folhded with 4 3 56 47 15 | 6.59%
intersection a crossing actor pedestrian.
The stralght—mov'mg ego vehicle 'colhded with | 1 13 5 66 |3.78%
a walking actor pedestrian.
The left-turning ego vehicle collided with
. - . - 1 - - 1 |0.06%
a straight-moving actor pedestrian.
The left-tmung ego vehicle cohlhded with i | 16 0 29 |281%
a crossing actor pedestrian.
The left-tmg ego vehicle C(?lhded with i i i | 1 loosa
a waiting actor pedestrian.
Pedestrian The left—turmng ego vehicle co.lhded with ) ) » 30 52 |2.98%
a walking actor pedestrian.
The right-turning ego vehicle collided with
. . . - 1 - - 1 |0.06%
a straight-moving actor pedestrian.
The nght—turmnlg ego vehicle cc?ll1ded with 3 4 12 14 3| 1.89%
a crossing actor pedestrian.
The rlght—tumllr.lg ego vehicle c9111ded with ) | i i 1 loo6%
a waiting actor pedestrian.
The nght—tumnTg ego vehicle C(?lllded with ) 4 " 18 36 |2.06%
a walking actor pedestrian.
The u—tummg. ego vehicle collllded with ) ) 6 9 15 |0.86%
a crossing actor pedestrian.
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<Table 2> Classify scenarios (Cont'd)

Road types

Segment s | Actor object Scenarios
gment fype : WR | MR | MSR | CR Total

The u-turning ego vehicle collided with

a walking actor pedestrian. . - 6 4 10 1057%

The changing ego vehicle collided with

a straight-moving actor pedestrian. B 1 ) - 1 10.06%

Pedestrian The changlng. ego vehicle collllded with ) | | 1 3 10.17%
a crossing actor pedestrian.

The changing ego vehicle collided with

a walking actor pedestrian. ) ) i 2 2 |on%

The overtaking ego vehicle collided with

a crossing actor pedestrian. ) i i 2 2 |0dl%

Street § on The ego vehicle c.olhded with ) i 3 7 15 losea
an animal crossing ahead.

The ego vehicle avoided an animal crossing ahead

and collided with a roadside structure. ) ) 3 3 67 | 384%

The ego vehicle avoided an animal crossing ahead

and collided with a stationary vehicle. ) i % 19 45 |238%

tmal Th hicle colli i
e ego vehicle co ided with ) ) ) 19 21 | 120%
a stationary animal ahead.
The ego vehicle avoided a stationary animal ahead
and collided with a roadside structure. ) ) 33 12 45| 238%
The ego vehicle avoided a stationary animal ahead
and collided with a stationary vehicle. ) ) 13 7 20 | 115%
The stralght—m'ovmg ac'tor bicycle cfolhded with 3 6 6 7 2 | 126%
a straight-moving ego vehicle.
The straight-moving .actor b1cyclc?, collided with ) 3 i 4 9 0529
a left-turning ego vehicle.
The straight-moving actor bicycle collided with
. . . - 1 - - 1 ]0.06%
a right-turning ego vehicle.
The strzught-mowln.g actor b1cyc.:Ie collided with | | i ) 1 loo6%
a waiting ego vehicle.
The crossing actor .blcycle colllfied with 3 13 4 ) 20 |1.15%
a straight-moving ego vehicle.
Signalized Bicycle The crossing actor bicycle collided with | 9 ) | 13 1075%

intersection a left-turning ego vehicle.

The crossing actor bicycle collided with

a right-turning ego vehicle. 2 3 ! ) 6 |034%

The crossing actor bicycle collided with

a stopping-turning ego vehicle. ) i i ! L | 0.06%

The crossing actor bicycle collided with

a waiting-turning ego vehicle. ! ! i ) 2 |o%
The left—tu@ng actor bicycle col.hded with 1 i 4 ) 5 10299
a straight-moving ego vehicle.
The left-turning actor bicycle collided with 3 3 | ) 7 1040%

a left-turning ego vehicle.
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<Table 2> Classify scenarios (Cont'd)

. . Road types
Segment types | Actor object Scenarios
WR | MR | MSR | CR Total
. The left-turning actor bicycle collided with
Bicycle a right-turning ego vehicle. ) ! ) ) L ]0.06%
The straight-moving ego vehicle collided with | 1 1 ) 2 l011%
a straight-moving actor pedestrian. S
The straight-moving ego vehicle collided with 6 3 50 23 8 |470%
a crossing actor pedestrian.
The straight—mqying ego vehicle .collided with ) ) 1 ) 1 1006%
a waiting actor pedestrian.
The straight-moving ego vehicle collided with
a walking actor pedestrian. ) ) 7 > 12 |0.69%
The left-turning ego vehicle collided with ) ) 1 ) 1 1006%
a straight-moving actor pedestrian. %
The left-turning ego vehicle collided with 4 10 75 50 139 |7.97%
a crossing actor pedestrian.
A . The left-turning ego vehicle collided with
Signalized Pedestrian a walking actor pedestrian. - 2 23 28 53 |3.04%
intersection
The right-turning ego vehicle collided with 5 9 85 29 128 |7.34%
a crossing actor pedestrian.
The right-turning ego vehicle collided with ) ) ) 1 1 1006%
a waiting actor pedestrian.
The right-turning ego vehicle collided with
a walking actor pedestrian. ) 2 7 ? 18 |1.03%
The u—turning. ego vehicle colljded with ) ) 3 3 6 1034%
a crossing actor pedestrian.
The u-turning ego vehicle collided with
a walking actor pedestrian. ) ) ) 1 1 |006%
The changing ego vehicle collided with ) ) 3 3 6 1034%
a crossing actor pedestrian.
The ego vehicle drove straight through a
Animal signalized intersection, avoided a crossing animal, | - - 1 5 6 |034%
and collided with a roadside structure.
The straight-moving actor bicycle collided with | ) 4 3 7 1040%
a straight-moving ego vehicle.
The straight-moving actor bicycle collided with | ) 1 ) 1 1006%
a left-turning ego vehicle.
The straight-moving actor bicycle collided with | ) 1 ) 1 10.06%
a right-turning ego vehicle. e
The crossing actor bicycle collided with
o a straight-moving ego vehicle. . . 4 3 7 |040%
Unsignalized Bicvel
intersection icycie The crossing actor bicycle collided with
. ’ - - 1 1 2 |011%
a left-turning ego vehicle.
The crossing actor bicycle collided with ) ) 1 1 2 o119
a right-turning ego vehicle.
The left-turning actor bicycle collided with
a straight-moving ego vehicle. ) ) 3 3 6 |034%
The left-turning actor bicycle collided with
a right-turning ego vehicle. ) ) ! ) 1 |006%
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<Table 2> Classify scenarios (Cont'd)

. . Road types
Segment types | Actor object Scenarios
WR | MR | MSR | CR Total
- The right-turning actor bicycle collided with
Bicycle a straight-moving ego vehicle. ) ) 1 ? 101 057%
The straight-moving ego vehicle collided with | ) B 1 1 | 006%
a straight-moving actor pedestrian. i
The straight-moving ego vehicle collided with
a crossing actor pedestrian. . ) 21 23 44 | 252%
The straight-moving ego vehicle collided with
a walking actor pedestrian. ) ) 3 3 10 | 057%
The left-turning ego vehicle collided with
a crossing actor pedestrian. ) ) 86 89 175 |10.03%
The left-turning ego vehicle collided with
a walking actor pedestrian. ) ) 21 83 104 | 5.56%
. The right-turning ego vehicle collided with
Pedestrian a crossing actor pedestrian. ) ) 39 28 67 | 3.84%
The right-turning ego vehicle collided with
a walking actor pedestrian. . ) 9 19 28 | 161%
L The u-turning ego vehicle collided with
Unsignalized a crossing actor pedestrian. ) ) 4 ) 4 | 023%
intersection
The u-turning ego vehicle collided with
a walking actor pedestrian. ) ) 1 1 2 |011%
The braking ego vehicle collided with
a crossing actor pedestrian. ) ) 1 ) 1 ]006%
The overtaking ego vehicle collided with
a crossing actor pedestrian. ) ) B 1 1| 006%
The ego vehicle drove straight through an
unsignalized intersection, avoided a crossing - - 8 5 13 | 0.75%
animal, and collided with a roadside structure.
The ego vehicle, while driving straight through
an unsignalized intersection and avoiding an - - - 2 2 1011%
animal crossing, collided with the vehicle ahead.
Animal
The ego vehicle drove straight through an
unsignalized ntersection, avoided a stationary - - 1 2 3 0.17%
animal, and collided with a roadside structure.
The ego vehicle, while driving straight through
an unsignalized intersection and avoiding an animal | - - - 6 6 |034%
in the intersection, had a self-inflicted accident.
Collision with a bicycle ahead
while turning in the roundabout. ) ) ) 1 1 |006%
Bicycle Collision with a bicycle crossing the roundabout. | - - - 1 1 |0.06%
Collision with a bicycle entering
the roundabout while turning. ) ) B 1 1 |006%
Roundabout Collis y -~ ——
intersection ollision with a pedestrian crossing the B )
roundabout. 10 3 13 1 0.75%
. Collision with a pedestrian
Pedestrian proceeding along the roundabout. ) ) 4 6 10 057%
Collision with a pedestrian
standing inside the roundabout. ) ) 1 6 7 | 040%
Total 48 124 | 777 | 795 | 1,744 | 100%
Number of scenarios 16 38 61 66
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