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Identification of black spots in highway traffic accidents based on
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Abstract; [Purposes| The paper aims to improve the identification accuracy of black spots in
highway traffic accidents. [ Methods] Based on highway traffic accident data, abnormal driv-
ing behavior data and highway facility data were combined to create a highway black spot
feature dataset, and the CatBoost algorithm for ensemble learning was applied to the black
spots identification of G4 highway in Hunan Province. [ Findings] Compared with the
support vector machine, random forest and gradient boosting decision tree, CatBoost has an
accuracy of 81% in identifying the black spots of highway accidents, the F, value is 0. 88, and
the A yc value is increased by 17% ., 13% and 17%, respectively, it shows that its identifica-
tion effect is better than that of the other three machine learning algorithms. [ Conclusions ]

The identification method of black spots in highway traffic accidents based on multi-source data
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fusion can effectively identify the black spots on the highway, and output the contribution of each

accident-related variable to the results. The research results can be applied to screen black spots in

highway accidents and guide managers to formulate preventative measures.

Key words: traffic safety; data mining; identification of accident black spots; ensemble

learning; CatBoost
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Table 1 Field description of highway accident data
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Fig. 1 Schematic diagram of road unit division
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Table 2 Classification standard of accident black spots
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Table 4 Description of fields added after data fusion

FBRAW P Nl
1 R
1k % =X e 8 — H. A 3 A”\ﬁ" =X e
BEEEW BB IT N B B AE R 0 o R
1 RR(ETE S
- L P B -
iR %5 X % B BT PR A5 A7 LE RS X T
1 TRFAE,
1 D SANE — =) le: ;. g iny D
HA BB TN R A A T
1 F#RAAE
h TG T L S 7k
W g 1% B 5 T0 ) S B AE AR 0 o R e
SO0 5 [ B AL TT DY AR 1 R R K 103 &
=82 %' 18 B BT P o 1 & R 201 Ik
DAY BTN S LA R AR 1034 1%
SAOFEE BB THNAAEESE R 1122k

X T A Al Ak 29 I T OG5 B, 9 A - A B
3 A ARZ N (52 T () 45 L4 B AR R B Y LA
RS i T EEEA 2485, Rn,
R AR AR B9 BE 5 5 9% BB T B9 3 R 2 4T L
e . A7 Z AR AR AT 0 A 5 76 6 B B 0T LY L D fs
P I BT A S IR G R 4R P X I A 28 2% H
(9 4 7 - BE UL A 1. 5 0 0,

2 EMESFHZ

2.1 CatBoost &%

CatBoost J&—Ff 3 T X FR ok 35 4 533 19 2 4K
b R H Bl Ak 3 i YA R B AR PR GBDT
TERESRSY , GBDT 53 R4 g — MBI #8843 3
U5 Y H A A A 6 B AR AR B — P R R
LA R oR B A R ) 7 5000 B T 5345 31 2 i AR
BYRYRR BE ARSI 2575 3] k2 o) 4% 31X 2 3 B0kh )2
8 Ak 110 22 FURSE Y 1) 3 005 TR) A, A O T 8
JEE T, CatBoost B L FEAE 3 I H A BT
WO 3R T Bk B A I RE T

T SE B AL G B AR S 1 i (target statistics,
TS)Jr i, i T RIE iy B (il BLRRAE 5 b5 25 (B AH 7]
-5 B0 158 80 3 P01 G 10 8, CatBoost 545 51 A %G
A p X B AR gE it #E AT W, X A B AR it
AT RN Greedy TS, Greedy TS
HHEAXN

Z [xj0 =zix] Y, Tap
.%,,k :J:l (1)

2 [xj0 =xin]ta

b AR 2 o s AR R B A
Hra N RBAET RS E DREARZEN, Y
T =x, B, [, =2, ] HA1.ENHR0; Y,
R GBI AR B E s p N ERAE, BB
EHBZREE; o HERBMFEHNE, a >0,

HR e B AR T A P B TR RER
HB2R HIAH [8) 0 £ g, 7R SR 25 5 R BUS LG
R T kR BE I 22 0T 2% 1% 5 UG CatBoost 51
T Y AR A AN A 55 25 A A 109 1] 2 4R X B —
AREAR AT BN 2 A5 BZAE A B BR BEAG .

5 » CatBoost 5712 5k HI X BB A Sy JE 2% )
A XCRE AR Y [ — 2 0T DR FH A TR 04 43 2445 1

F A5 M 3k http://cslgxbzk. csust. edu. en/cslgdxxbzk/home



#195% 18

EAE . AT S RABEHS SR AR B FRD SN A 93

TP Rk HE — 2D N TR A S L AR R R
TR I R
2.2 EMNERE

HE R 2 DT M BIL A 24 ) 15D BB Y B 2 AR
T L {F 2% ) v A R BRI AR P e R RE A Y
ANV L T TR TN 3 Y 8 A 0 AR A A
RESEATITAL . BRUMERG RN, AR S BUH Y F,
SHE R A e A R HBER P BE B PR BR U

F o o3 EZ5 A RO 1 ORS00 (0] 56, HC i i
RUEHIR AL (R R R A, WS B L% T
I3 A TE B Y TE R A B R ) D TE R AR R L
{8 5 A 1] 45 1 531 Sy 1 4 1E RF A B0 5 92 P 1E
FEARB A, F, it E AT .
_ 2PR
P+R

b P OSBRI B0 B s R BRI A [nl 3, F
SE R 1R ROR Bt

X F 2 i F T AE FF 1E (receiver operating
characteristic, ROC) 14k , ## 5l Ay fi 2 ] %, R
IEREARBERT BRI 28 1 Lo 35 PN o L iR, KR
TREAYEIE 8 43 26 09 R, M98 R [ 19 43 25 1)
{8 W] RAAS B A [a] 9 {2 9] 5 F0 L 2 3] 3%, DA AT
PAZE 2R ROC 4. Aue RIS ROC ik
MR AR BRIV RIS . — MK
Avve fEBR , 8 B ARAY  OR B
2.3 HRSW

ABIF SR 2 K S e R, S e A R
AN ER VB A VA D RS X R
TH BR LA MR | T 45 A L b e B R it 3 i 12
ANFEAE AR i A A8 &, X CatBoost, B #L #& Ak
(random forest, RF) .GBDT #1345 [a] & L (sup-
port vector machine, SVM )R AY 2 5 2 55 ) 4]
SEE RFEAT R A

BE L A SBCER A 46 80 D0 1 B 4 A S Il R A
ARG o A S M R AS SR RO A% 8 % R+
Prag XK ik (19 77 % . W 2 RF, GBDT, SVM Al
CatBoost FIE MM SE . & B BLVEAN 45 21 19 X%
UL 5, H3 5 A%, CatBoost FILTERIES
FMER A A 2 T 8106, 1 T GBDT £33 F H
FIEAEBIR AT 32 1 A we A, CatBoost B ik HH:
fb 3 MR BRI EETE . &1 2 Iros 2 CatBoost
Bk ROC k.

(2

F,

RS BBRAFMERGATI

Table 5 Comparison of evaluation results of each model

LRiEER N RF GDBT SVM CatBoost
iR 0.80 0. 80 0.77 0.81
Fi 4rE 0.88 0. 89 0.87 0.88

Avuc 0. 67 0.63 0. 67 0. 80

ENrlES

Auw=0.80

0.0 - OI.2 0.‘4 0.‘6 0.8 ll.O
{52 1 ¢
2 CatBoost £ %8 ROC ¥ &

Fig. 2 ROC curve of CatBoost algorithm
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