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[ ZE] I REARTRARRLXFUERTEREHAFNNEHANE UHRLEFHEANRHE S ER
FEREWNMEXXR MWERHANRLENG R EREHH A (IDM-ECS) F#AT BRI, &
L, ETHRH#NFEXRFLL(IFSA) TR RAXEHENGEKE, FE 7 F A FE ELFE HENEEZ
EXEFEZRNREE,; HA,RARHANBAEZXRERZZNHEAE (HRBM) HE TR NGB E S &R
FERENXZ AR EMEFEANFERNRRESERFERLENAF XA &G, UHHE KR
REEUBFEEENRDFEARFTRIE, FANEEE KHE F BT HEERZTRERZ ZN
(GRBM) \FEALFZ A (RF) K EFRA(DF) 5 & # A (LightGBM) %8 4 MERBAT X, HF A
SREW F|ERNE EEF BHERNEZES FANBHEE 10 5L mHEE FF5&EN
R EHIE R T A RMAEE, IDM-ECS 4% A 735 8 H B % 5 90. 55% K57 & 4 91.89% F, 14
# 91.06% , T 3 A A
[X@IA] Wmox@E; RRXENH;, NBEE; FRFERLE; HAER, RHOFELEF
B 3% (TFSA)

Model on discriminating risk causes and consequence

severity of urban traffic emergencies

FAN Bosong' ,SHAO Chunfu’, WANG Jingsheng' ,LIU Dong'
(1 School of Traffic Management , People’s Public Security University of China,Beijing 100038 , China;
2 School of Transportation Engineering, Xinjiang University , Urumqi Xinjiang 830046, China)

Abstract; In order to improve the accuracy of emergency consequence severity assessment, clarify the
correlation between the risk causes and consequence severity in urban traffic emergencies, the improved
discrimination model of emergency consequence severity (IDM-ECS) was constructed and experimentally
verified. First, based on the IFSA, the risk causes of emergencies were screened to obtain the important

risk causes such as train fulfillment rate, punctuality rate, and daily network passenger volume and so on.

* USRS 1003-3033(2025)02-0220-07; Wk H#1:2024-09-11; &5 HH.2024-11-14



424

J TR 25 - 3ok T 5200 5 S DR S5 PR -5 i 2R B A P 1) S - 221 -

Secondly, the improved hybrid restricted Boltzmann machine (HRBM) model was used to calculate the

relationship between different risk causes and the consequence severity, and the discriminative relationship

between risk causes and the consequence severity was obtained by comparing the probability values.

Finally, the dataset of rail transit emergencies was used as an experimental sample for validation. The

performance was compared with four models, including Generating Restricted Boltzmann Machines
(GRBM ), Random Forest ( RF), Deep Forest ( DF), and Light Gradient Boosting Machine
(LightGBM) , in terms of recall, precision, and F, value. The results show that train fulfillment rate,

punctuality rate, daily network passenger volume, line 5 section full load rate, line 10 section full load

rate, signal failure, and vehicle failure are the seven optimal risk causes. The IDM-ECS model has an

average recall of 90. 55%, precision of 91. 89%, and F, value of 91. 06%, all of which are better than

those of the comparison models.

Keywords: urban transit;

emergency;

risk causes;

consequence severity;  discrimination model ;

improved feature selection algorithm (IFSA)
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Fig.1 IDM-ECS modeling framework
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Table 1 Consequence severity values
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Table 2 Classification matrix of prediction
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Table 3 Comparison of recall of the models

B | ATHE | BTE | VE | RTE | M
DRBM | 87.26 | 82.87 [89.00 | 75.00 | 83.53
RF 85.02 | 82.32 | 87.12| 62.50 |79.24
DF 90.22 | 86.70 | 89.29 | 87.50 | 88.43
LightGBM | 90.32 | 89.15 | 93.05 | 87.50 | 90.00
IDM-ECS | 91.63 | 88.70 | 94.36 | 87.50 | 90.55

x4 BB PITLE

Table 4 Comparison of precision of the models

B AT | BT | T AR E
DRBM | 93.31 | 73.82 |83.33 | 75.00 |81.36
RF 92.85 | 70.43 | 83.15| 55.56 | 75.50
DF 95.13 | 78.70 | 86.29 | 70.00 | 82.53
LightGBM | 95.85 | 79.94 | 89.80 | 87.50 | 88.27
IDM-ECS | 95.73 | 82.16 | 89.88 | 100.00 | 91.89

x5 BWEPF, EXFLE

Table 5 Comparison of F, value of the models

B | AE | BTE | VE | RTE |
DRBM | 90.18 | 78.08 |86.07 | 75.00 | 82.34
RF 88.76 | 75.91 |85.09 | 58.82 | 77.15
DF 92.61 | 82.51 |87.77 | 77.78 |85.16
LightGBM | 93.00 | 84.29 | 91.40 | 87.50 | 89.05
IDM-ECS | 93.64 | 85.30 | 91.96 | 93.33 | 91.06

H1 25 3—32 5 T 1. IDM-ECS #5 %1 f1%) %% {4 3] 51
&AL, M T LightGBM, IDM-ECS #5175 “ AN
FEET SRR PR Sr R0 R F R S
P (EE AR I 45 R B L4 AHEL T DRBM, IDM-
ECS R R3] 8 I E &0 A B B 3251, % &
) REH™E T BE RN, R WIBIRIXS /A [ )
A RS

3 4

1) i TFSA R FI T3 U Sl 9 e 2 1 AL
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