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Study on the Improvement of Traffic Accident Report for Automated Vehicle Test Scenarios
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ABSTRACT

The accident data attributes of the traffic accident report are used not only in traditional traffic
safety-related research to identify the cause of traffic accidents, but also as basis data for the
development of the automated vehicle driving performance verification scenarios. However, since the
data attributes of the traffic accident report are limited for the purpose of reconstructing the traffic
situation and developing scenarios, this study aims to provide the directions for improvement of
traffic accident report, ultimately for its expanded usability for the automated vehicle test scenarios.
The directions for improvement of the traffic accident report are provided by categorizing the traffic
situation before the accident (pre-crash), the situation immediately before or during the accident
(on-crash), and the situation after the accident (post-crash), respectively. Additional data items or data
processing methods are presented. Furthermore, data elements that can be extracted from the traffic
accident process data in the unstructured narrative form are explored and provided.

Key words : Traffic accident report, Traffic accident attributes, Accident severity, Structured
accident data, Unstructured accident data
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1. WEAITXRIZE 7| A8 (pre-/on-/post-crash) WEQHH o7

WEATAT F BZE5AL A A3Hpre-crash)ol] B3 AT FE AEA 9= 28 Ry wEAL
< o] %t} Lee et al.(2011), Kang and Lee(2002), Hwang et al.(2010), Char and Serre(2020)
= AEAL 4 S 2y RS 930 pre-crashol] SFsle R EAIY A5 E &85t O A9 uE
= 847 8 A JIF 8 AFL A T e a]lo] EAlsta Aty Ade &
3 MY =2 BE S FEI] HsiAe BE 84S v ok st AEXTE Kim et al.(2005),

Yoon and Lee(2018), Kim et al.(2006), Song(2021), Jung(2019), Tian et al.(2010)2 nEALT Q1 B8 23
AT WEARL Ul B4E B8 Al A tigk EAAHS glste] o 9 kS =2 3 24
Z83stda, 1Al AFQRAES FIHH o R aesfof atH, =29 FHAE U] Alwsteteof it
AEA A ool = Shi et al.(2018)> WFALY A AH &S Hrsl] A3l stolBEl= HrF ARE )
el o] & 7N E AP E ATASt] nEAT Ul 2 I 20s AT

WFARL F 43on-crash)oll &g AFE T2 WFAL AEE 5 AP T PC-Crashd] Al EFH OIA
S #ga) 48 1354 Ha and Han(2003), Han(2021), Kim et al.(2013), Chen et al.(2019)9] 47+ &
F8e Adst] WAL ALY HFE AAo] oW FEFS WX =A] FRlEA L, AF SEHE
FHEE BAsIATE O AR, A B4 Yok QIZE AF AL BaEH = A AF A
WEARL ARlE #HE et vta g<letqlnh o] 9o = Shanthi and Ramani(2011)9]
= HHE ERFste 12& &3 & TS dFstet] wsAIARE EEsith

WFAL & *J%(post-crash)ﬂl B3 ATE wEAL A4E 2 wEA Blgol] #3 AFES0] EA3
t}. Post-crash A5 & 83 nEAY AT B3 AFE= Lee et al.(2008), Jeong et al.(2017), Sohn and
Shin(2001), Ha et al.(2005), Jung and Bae(2017)2] 77} slgqch wE A A% B A3 264 F1
o] F7te} stz AR 9 AAAQ] wole o] 287t HadhS 8<1at Tt Shim et al.(2018)2 W F
S WA v A4S 53 nEd A AH NEE 83193, AT 22X Aol = b
olgjuo] 2317} B asltta AEAUTE o] o Lee et al.(2015)2] AT E AEAL AHPAIZL dS8
S /eI, Cryer et al.2001)9] ATFoNME AZo] wEA TR 1A} B dolEjHo] 271 AA|E ojof
ta 38T

o
w B K
o
fuj
o

ot

2. WSAIDAE 7|8 X2FARSAE AlLI2|2 g AT

WEALAE = G5 AFolA wFATAES wFS AiEol 7|uket A&FPAF5H Alvke] 2 A)
1S A= b} It} Park et al.(2017)2 AH&F3 AHZAIQ K-City AFUEIFoNA AA| Qb 43el] &A
st} A-&FPAEAE A HIHE AT AUl LE ANEsh] 8 AEA wEAr ARE EEEsth
1 A3}, TFIDFE o|&3le] B3z}, QEnfo], A A 5 71 =9} walZ, 229 i dde =&l
o5 7Moo 2 thE AU LES FE359 T, Park et al.(2019)9] A= K-City AFUEREZE 402
A-&TPAFA] kA WIrshr] Qg AAg BV L E NdEhy] fd AEAY nFAL ARE
gaatanh =3 Aak Aol HALA717] e 5-Holol S A&tk 1 A¥, TFIDFE ©| &3t
F8 71958 &3 TN EE =53 24709 functional AlUE] L& AEEtH o o] & A5}
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AE2Fd oy AE AL WY 282 9T WSADE UM JHMeeko] 2ok o7

7] 918 5-#lolo] R wog gojoj W 9

1 Z3F T Park et al.(2018)9] AT AEFHA
Fae] AojA AE HAA FUhE Y8 nEER T

3 FY T RS 4SS 7S 79 AlvE L
g TR 98l 20149 BT 1EEE AL T £ @83tk I 2, 6719 Alojd HE 1
EEE AU LE EE55 T, AF Al sk ARIRI W 36715 st 1 H9E AASATE Eo
et al.(2019)9] A= A3y AU E 2Asly] Al wEALEHAIZT(TAAS)N A Algshs A

I ARE F83192H PreScan A EHOJEIE o] &3] FREF | mpE Y AFS APk 1 A,
FUERSRT HE|RYo] Atud|3d] o]y Fztree] o] Y5AQlS st on thardt =3t
o] ARAZ W F 159E NZ+AZ+E4YS 23890 Nitsche et al.(2017)2] 975 TAE 2 47
WAZ O pre-crash AUE] 25 FE317] 93l ¥ wEH IEEZ Ao -"Mf& On The-Spot(OTS) Z =4
EoA 7k 1056719 wARE AL ARE B-8313 01 K-medoid 7S B3 4 9 AAEE 2
o] f2e dHolE B4 whHe AAEYY. 1 A3 TREA 137, 411 ARZANA 67 FE F
HE Ao 24 A3yt 52 FH2HE 1ejsto AlEH ol Bred 4 43 34 w3
TAasE 2719 AU LE EESITH
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3. HIEEXZ B4 JIY

g Z= P2l FPAEY AFEL Sext) FA 9 WIAFAEI} 23E

] = el ok AR NS FE s e
dojo] B ZHo] oo 17k wEHA Ao AF
F45x= 3o guk I dolEvlo]d(data mining) 71 e TH o2 E} Eopoll e Ao} A 7|
< F83 A7V O FHH ] Shth Scheurwegs et al.2016)2 57|59 B HE A5 2 FH Y H|
AYARE AT IS HHES /Tt o] A7E 293t HAREIE ARE ARSI O,
Bayesian network 7%} hill climbing 71'H-& B3 2% 34 I AAGA 59 AFstA Ame) oAb &4
o] X3¢ nAIAE EMUHE MNLsHTE 1 A hill climbing 719 719 W87 5 2t59] F23HH

Shgoll o7k ARG BTt 7.7% F3E A Z UEHRT Hur et al.(2019)2 BF 7|9 3] Aol A Abo]
H F4< d=sta t-$3sh7] 28] ti&e] v E Security Intelligence Report(SIR)S 7|HFO.Z 7= FZ&,
B3 mdg FA Q% AR 41 A 574 B471<0] A8H ZH U9 AE ARSI ol F o]& A
Halele ERH 0T FQ ARE FZE514 Yt 1 23 SIRAA AF0 2 APFARE QX1 3=
ks AEE 733%2 w2 ARES /Hids 2348 =83t Ha and Ahn(2019)2 A4 F T=
g o =3h7] HE AP MAHYASE FA L= RS FE3ATE AIARAA o
HEE Mesty, vl g 2Entol(text mining)Z FHAF 417 W(Convolutional neural network,

ol A& WEgS o]FAYst] AFAES} vIAPYAEE F - (fusion)sH AT 1 A, HH
o =S o vl Ho) < 20%7HA] AZ AT EI} FAE AT, AZE ARE o] L3 HE
AEert AU ¢ 96%2 53 H5S ERISHAT Zhang et al.(2020)-2> AR clinic notes$}
HIAPARE Sate] AW, volof 22 APFATet ZAst7] 918 Fusion-CNN# Fusion-LSTM(long
short term memory networks)S ©] &35ttt AT} M AFIA T FHAE B8 o] ALE, AYY &

&, 371449 &E 5& =00 e MER ARE ol&ste WMol ¥ U2 AFE EETS A
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<Table 1> Comparison of Structured Elements Traffic Accident Reports in Korea and Abroad

23, AEALARE B8F LEAD A Het A7k B4 FaEgon, AsFAR

Traffic Accident Report | Korea Police Agency California Texas Europe
Roadway system
Roadway part
street prefix, direction
from int. or ref. marker
Street suffix
Unit description
Vebhicle color
Body style
Driver license/ID type
Driver license class
Commercial driver
License endorsements
. Driver license restrictions
Accident type Person t
Violation of the law ype
. Seat position
Call the police . . .
Weather Injury severity Injury
Ethnicity Material damage
Road type .
. Sex Vhicle movement
Road shape Vehicle movement . .
. . . Ejected Does the policy cover
Accident level Involved in the accident Restraint used material damage fo the
Including the elderly and | Describe vehicle damage . . 8
. Airbag vehicle
childern Weather .
o C Helmet use Drink
Classification Lighting c
.. Solicitation Drug
Structured Elements | perpetrators and victims Roadway surface . .
. .. Alcohol specimen type | Has an official report been
Vehicle type Roadway conditions .
. . Drug specimen type drawn up
Vehicle usage Movement preceding .
. L Drug test result Send insurer
Drink collision Drug catego Immobilized vehicle
Run away Type of collision £ gory

Have a license
Damage classfication
Accident factor
Injured area
protective equipment
Level of damage to the car

Other associated factor

Financial responsibility type
Vehicle damage rating
Vehicle operation
Carrier ID type
Roadway access
Vehicle type
Hazardows neterial class nurber
Cargo body style
Trailer type
Sequence of events
Factors and conditions
Vehicle defects
Weather condition
Light condition
Entering roads
Roadway type
Roadway alignment
Surface condition
Traffic control

Reugular driver
Deduct the V.A.T.
regarding the damaged
good
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2 g3t disiA 471

200008 WEATAZE BEAAL BEANARE FBFRA0) BENTEY 2
2 AT AIAEE DEATAY, WFAL, G J+ ¥, R2EF 9 U, 149E 5 3348 7
4Eo] gtk o] F 3% ol¥e] 1FFE WEAL, MIIASE

ol % W3t BYAze Yegel e LA,
A7} B3R DEATE LA AYIRT T olfE U = gg4o] WojAu,
A BEER Al A A3 41§49 FANA A B reto] ZA EH0) ofeis

o] 7] wWiolty. 1 A} 2,000712 ElolE T oF 12%°l sDEh= 2437 A FHH
2. NEMIXE SAFE ER

WFALR A= AL Al sigdte QRIths AT FHA R V| EH o=

E1A g A5 RAZ wFATAGE L B AY FH 02 &8H7| ofHth waiA, E

B 525 B4 A8 AEALEIA AN ZAFSHE 8 T &85 SH9 7bsAS 4
o). 7t &0 EXAol wel wEALT A A3kl tigk 4 (pre-crash), W E AL 3ol thdk £ (on-crash), o
B & gl ok EA(postcrash) & 1 F8E5HS EFIIAT AFALEIAE AFAALGETHH
T, WAL GA ARE A, 3, aFARLCEHN L, DEARLRE, WY 59 wEAba IR R et
% 5 w59 A %Z}EZ} AR, 377, AFEIAE,
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<Table 2> Sample Comparison of Structured and Unstructured Accident Data

Accident Description (Unstructured)

#1 The accident occurred when the left front of the motorbike collided with the right front bumper of the #2 vehicle, which was
moving in the same direction after changing its lane from Bokhyeon Ogeori to the left side of the motorbike.

VS.

Accident Record (Structured)

Item Accident | Violation of | Vehicle | Call the | Weather Road Road Aleohol Run
name type the law type police | Condition type shape away
Side right | Not getting .
Met Lit: 1
Meaning | angle a safe Motor Yes Sunny eiropotian Etc No No e
e . road
collision. | distance.
Code 220 03 06 01 01 03 08 02 02

REAT RS W] AL AR 2 v

I AR E0] Attt webA HAPARE
£ S 95 T e AL AR AEE AYsst] &&ske Zlo] Fasitt dla, wEAb At
BE 53 312 FEH5S ARIGEEC U= <Table 3> 538 AASATE I tlZZH AHEE, 4|
AYste wFAL AR S14E B3l <Fig 1>7 Zo] wFA F&elA wFARL AAE FEA
o) th3t ARE QIS F T EI HAPYAE BA AT 3 A9 ATAAME A ThE =9
A 7F FRIE A7) ol FE9A 0l gk B7]]do] 7hsstAl AR sr E asith wEAL AARYT FE9
A 153 A 9 AFAGE L sl Qlo] mEAbL A AATE FAYES BAG & Qo] &84
o] &t 53] TEHA wet wEAENEETE Db & JOERE wWEAL A AAHEY] F2Y
I WAL A & S ekl AFAAAE Fotshet] dA B0l E ZAoE Bl

Crash Location
[

<Fig. 1> Proposal of Collision Location Schematic

174 OI=TSOY| =27 M213, T22(2022H 48)



Moz AW F 2424 322 12N, SAA F 494 F 5 AZUAA 04 F 0F
AT MRS WA AL HAT 5 ATk AT J1E BEALAES AT LEALY B
Zo] ZAISHA Rth ol <3 BA WEALY BEALRY 715 Ve, FW 44FE 5 wBnAR)
AYARE AT A 2T 5 A Aol BABLL 0B BAR] A ANAHH HR FE A
oz Frhste] BAW WEALAY TS T WEAL 4o A5T DU sl @ oz
nelth E=9, A5 7, FASY F A% 3 5 aFAns Av8 AA5 AEA REAT A7
FAYSS FAG 5 ATk BEATIL A A AR AAE) DEAT HA AU A F

<Table 3> New elements based on unstructured accident descriptions

Classification Item name Detailed elements The Code defined in. this
study
Lane change 250
Traffic Accident Type Car-to-Car
Roatating 260
Go straight 11
Go staright(Speeding down) 12
Back 13
Stop 14
Car, Motorcycle, etc Left turn 15
Movement Right turn 16
just before Lane change 17
an individual accident U-turn 18
etc 19
Walking(sidewalk) 21
Standing(sidewalk) 22
Pedestrian, Bicycle, etc
Crossing(sidewalk) 23
etc(unknown) 29
Left-1 1
Left-2 3
Left-3 5
Left-4 7
Car Right-1 2
Right-2 4
Right-3 6
Collision location Right-4 8
Non-contact 9
etc(unknown) 99
Forward 1
Mid-Left 2
Motorcycle/Bicycle Mid-Right 3
Backwards 4
etc(unknown) 99

Vol.21 No.2 (2022. 4)
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M 23 AlLale Jlw #82 98 DEALEIN MY B o7

E9X 9 ARAT. o) @ EAF| Y AP AEFE PC-Cashe] FEF A AW AAE FAHNF @
Az HAL AGANTT] W] BEAL A Ao £8ol B 5 9 Ao nal,
NARAE B4 Fa A F7h bed 35 B Welol o)s) FEEY <Fig. 1>, <Table 3>
JUAEE AP AR FZL AEA AT F <Table 4>9} o] 71E 4

¢} 22t} <Table 3>}
FAR FAITE B B
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<Table 4> Proposed set of traffic accident data elements

Classification Item name Detailed elements Previous + New Code
Crossing 110
Passing the road 120
Car-to-Pedestrian Passing through the edge of the road 130
Walking on the sidewalk 140
etc(unknown) 199
Head-on collision 210
Crash in another direction 220
Collision(in progress) 230
Car-to-Car Collision(stop/parking) 240
Lane change 250
. Roatating 260
Traffic accident type etc(unknown) 209
Collision of a structure 310
Off the road(fall) 320
Off the road(others) 330
Only Car Parking car crash 340
Overturn 350
etc(unknown) 399
Breaking through the breaker 410
Crossing the Railroad Ignore the.alarm 420
Go straight 430
etc(unknown) 499
Go straight 11
Go staright(Speeding down) 12
Back 13
Stop 14
Car, Motorcycle, etc Left turn 15
I:I’IS‘EVEZZ‘;; Right twm 16
an Jindividual car Lane change 17
accident U-tum 13
etc(unknown) 19
Walking(sidewalk) 21
Pedestrian, Bicycle, etc Standing(sidewalk) 2
Crossing(sidewalk) 23
etc(unknown) 29
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<Table 4> Proposed set of traffic accident data elements (continuation)

Classification Item name Detailed elements Previous + New Code
Left-1
Left-2
Left-3
Left-4
Right-1
Car Right-2
Right-3
Right-4
Non-contact
etc(unknown)

Forward
Mid-Left
Motorcycle/Bicycle Mid-Right
Backwards

etc(unknown)

Collision location
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<Table 5> Summary of Traffic Accident Data Reformation

Proposed new/revised elements for
On-crash Post-crash
analysis analysis

Pre-crash analysis

* Road-traffic characteristics and situations

- (Elements) traffic volume, road geometry, and
traffic facilities near a crash

- (Data collection) by extemal linkage to road inventory
or traffic information system of road authorities

* Fatalities and property
damages

- (Elements) Fatalities, injuries,
and property damages

* Vehicle speed just - (Data collection;
* Non-compliance with safe driving D ed.Jus ( . . ) .
. .. .. before the accident post-investigation of police
- (Elements) retaliatory driving, reckless driving, . .
. - (Elements) vehicle agency, insurance
Proposal of new and falling loads . .. . .
. . L. . speed in collision companies, and hospitals
elements - (Data collection) by manual investigation on site . .
. . : - (Data collection) * Traffic accident recovery
* Non-compliance with safety behavior . L .
post-investigation of duration on roadways

- (Elements) using a nomadic devices while driving,
by manual investigation on site

- (Data collection) by manual investigation on site

* Driving course violation

- (Elements) violation of overtaking prohibition and cautions

- (Data collection) by manual investigation on site

in-car blackbox storage | - (Elements) traffic recovery time

- (Data collection)
post-investigation of local
traffic management system
(CCTVs)

* Detailed driving manuever and movement just

Extraction from before the accident * Collision location on object
unstructured - Stop, deceleration, lane change, turnings - Exact collision location | -
accident description | ¢ Detailed traffic accident type on the object surface

- In lane-change, overturn, road departure
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