Open Journal of Transportation Technologies 3B A, 2025, 14(4), 513-521 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/0itt.2025.144051

—fETANFISH BB SR FEZE NS
kAL Ll

REL, FHRF, ¥EM
FEME T RHE K3 S 5208 TR, 78 FEAR
Weks H . 20254F6 160 FHHEM: 20254F7H16H; KA HM: 20254F7H25H

wm B

NRERATE SN IR T B S E B ERANET ZEMENE, PR T —FET BENAE TR R
ZL(ANFIS)H B S B RAE R TA T % e, DEFEEAINEE ARG, WRRE XS
BRAFRASE . R, FAMATLAB TR BIEHTEMEE, BB EmA B,
HHRRBERTEEIANKSZEENE, HEEANLIHEMERIIGRIES, RABERKITRREENX
REERE . &), EBHEKIE, FRRWZEBEKZEBNR TN RELN13.77%, RERD, BT
AR A BERERZERR A, AEEMN B ERREERE. FRETRRZEMN TR
T H AR

XA
5GiEfS, ANFIS, XA, BEREH

A Self-Driving Car Traffic Risk Prediction
Model Based on ANFIS

Chuling Zhao, Zhenyu Luo, Aizhen Zeng

School of Architecture and Transportation, Guilin University of Electronic Technology, Guilin Guangxi

Received: Jun. 16%, 2025; accepted: Jul. 16, 2025; published: Jul. 25, 2025

Abstract

To reduce the risk of traffic accidents and enhance the safety and efficiency of autonomous vehicles,
a method for traffic risk prediction in autonomous driving based on the Adaptive Neuro-Fuzzy In-
ference System (ANFIS) has been studied. Firstly, vehicle speed and acceleration are used as quan-
titative indicators to construct the input parameters of the traffic risk prediction model. Secondly,
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the data is fuzzified using the MATLAB toolbox. The membership degrees of the inputs are deter-
mined through fuzzy rules, and the credibility of the membership degrees and the comprehensive
adaptability of the rules are calculated. Combining this with the training capability of artificial neu-
ral networks, the decision quality and risk management capability of the model are optimized. Fi-
nally, the model is verified through simulation, and the results show that the traffic risk prediction
error of the model is approximately 13.77%, which is relatively low. This demonstrates the model’s
effectiveness in predicting traffic risks for autonomous vehicles and provides strong support for
further optimizing the performance of autonomous vehicles and ensuring their driving safety and
reliability.
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Figure 1. Factors affecting risky driving
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Figure 2. ANFIS flow chart
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Table 1. Fuzzy collection of speed and acceleration
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Figure 4. ANFIS model structure diagram
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Figure 5. Data training results
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Table 2. Traffic risk forecast value in a certain region of the United States in 2021
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