MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
2025,34(9):141-150 [doi: 10.15888/j.cnki.csa.009956] [CSTR: 32024.14.csa.009956] http://www.c-s-a.org.cn
O R 27 B AT W I AL A Tel: +86-10-62661041

ETHFEIENSXENSEERNZER

o, 1RoCEH, it T, 22

(5 SRR (5 BRFAHEIR S0, 5 5 266061)
EAE R 440k, E-mail: 15954263549@163.com
T B S TR B A I A AN SR AR b 1) AT A AR ST Uy v S AR ST 7, e DA B A @ v
AR A M, ST AR, BIRPZ 4 (GNN) 1y — Rl 7 0 TR, 8 G A 1 0 3238 I Wi B A 7 8 35 3
J&. SR, BUA IR T GNN (177 VR AR Hl 2 58 0 I 1) B AS I 25 M 56 1 e FL BRI A HL 9k & EARAE — 52 I R BR 14, R2mi
TR TONRS B . SO T — A I R B RIAE LN A B SRR (TAIDGCN) (17718, it i 2%
JZ (TAL) Ay gk ik 35 812 (DTCN) Fi 32 8 25 1 () 4 S, SR 22 H. R 8h 5 BB 45 (IDGCN) Hfi 41 25 6] A1 2%
e, FH45 A 2 Mo 5 HE — 2D B TH R i 45 gl A B 2. EPAORSIE, TAL A1 DTCN 7ER R 48 HARBGI . H W
HRE JE A R I TRVRRAE, o538 7 o AR A =3 U BE 77, T IDGCN 385 58 5.2 =) BL 4 42 528 3t v (1) 2h 2 7 1A

K F . TEPAS ZUS 5 1 T o Bl 4 b X A AT IRIE, 45 R W, TR TAIDGCN B 05 45 R )
A AE R, BLTIIKS B AT 10 AN, UF B 1 1% 7 A A8 I L T AT 55 A P DA A 1 R S FH 9 ).

S SR): ASEP R TR B AL A R G, I A VE B IR B 4%

SRS BEEE B RSOE I T A BB BT i P ) 5 A LA A BN ASE R B 71 ST LR S8 FH,2025,34(9):141-150. http://www.c-s-
a.org.cn/1003-3254/9956.html

Traffic Flow Prediction Based on Temporal Attention and Interactive Dynamic Graph
Convolution

YAO Jia-Yu, XU Wen-Jin, YANG Hong-Ning, DU Zhen-Zhen \
(College of Information Science and Technology, Qingdao University of Science & Technology, Qingdao 266061, China)

%

Abstract: Traffic flow prediction is an important task for intelligent transpottation systems and congestion mitigation.
Traditional methods mainly rely on statistical approaches, which failvto capture the complex spatiotemporal correlations
within traffic flow. In recent years, graph neural networks (GNN) ha‘\/e shown remarkable performance in modeling and
predicting traffic flow. However, existing GNN-based methods face limitations in capturing the dynamic spatiotemporal
dependencies and latent interactive relationships, which hinders prediction accuracy. To address this issue, a novel method
named temporal attention and interactive dynamic graph convolutional network (TAIDGCN) is proposed. Dynamic
temporal dependencieé are captured using a temporal attention layer (TAL) and a dilated temporal convolution layer
(DTCN), while spatial dependencies are modeled through an interactive dynamic graph convolution network (IDGCN). A
multi-component structure is further integrated to enhance the overall spatiotemporal modeling capability. Specifically,
TAL and DTCN extract temporal features from recent patterns, daily cycles, and weekly cycles, thus improving mid- and
long-term spatiotemporal prediction accuracy. Meanwhile, IDGCN leverages an interactive learning mechanism to
capture dynamic spatial relationships in traffic flow. The proposed model is validated on two real-world open highway

datasets. Experimental results demonstrate that TAIDGCN effectively captures dynamic spatiotemporal information and
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outperforms ten benchmark models in prediction accuracy, highlighting its superiority and potential for traffic flow

prediction applications.

Key words: traffic flow prediction; intelligent transportation system (ITS); spatiotemporal correlation; attention

mechanism; graph neural network (GNN)
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