38% 51  #% 5 *x K Vol.38 No.1
20234 1 H Control  and  Decision Jan. 2023

ETARETHEN G AR F IJHEHSIEE
SCEAG B AZ 18 T

gl Ay UL, xRCE FRAL R OR!
(1. K2R BT 556 TR, % 710064; 2. K22 K% AR, PH72 710064)

OB AER SN X RN S R I DA A R 5% R AR (M S AR OQ L O T TS 2 R R AN R % B
RN 52 JER A A2 LA P T2 B ) PO PR 2 R, 0 S by 1 R S R i LR 5 R 50T KNI 5832 2 1l 1 799 20 s 14 AL
i 5 HARES B A AR B BUAL &, SRS (045 R R FE 42 40 B2t — Fh GCN-GRU 21 & Tl A2 4, 11 Y B AR A
2% (GCN) 4= Jrj Ab BRI BUVA A5 2 D0 B3t — 20 4l L L I A2 38 AT F) 2 TR0 AR5 8, O B T 4206 24 52 7T (GRU) X I 8]
5B A I A2 B8 77 S EBCHC IS T35 8. 1) R S0 3l 2 B L NS A58 3 VA 5040 30 47 BRI, 75 B 45 SR AR T, SR FH A 20
HEALHI 0T B BHEAT A RO 0 51N TR IEE 27 > AL A R, F 1% R B X 5, 0 T 4 3 18 i3 X 4% (SAEs) #11 GRU

'/

SRS LAY
KRR RAERTIE; TUNRE R PIIRmIENLE; BN AOER; BRI [HEESR RS
hE 5K S: U491.1+4 HEMRER: A

DOI: 10.13195/j.kzyjc.2021.0929

SIRAE: ol 1 M, PR, 55, T PTG L i SR FEE 2 T A A AR SR I S JEBAL T (0. 24145 RS,
2023, 38(1): 84-92.

Combination model of short-term traffic flow prediction based on two-level
screening mechanism
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Abstract: Accurate and real-time short-term traffic flow prediction is critical for the construction of modern traffic
management service systems. In order to fully exploit and utilize the spatial-temporal characteristics of traffic flow
interaction in different road sections, a two-level screening mechanism composed of the autocorrelation functions, the
cross-correlation functions and the KNN algorithm is constructed to evaluate the correlation between the target road
section and optimize the combination of road sections, and realize deep mining of spatial information. One of the GCN-
GRU combination forecasting model is proposed. The spatial characteristics of short-term traffic flow are captured by
using the advantage of the graph convolutional network (GCN) in the global processing of section topology information,
and the time characteristics are extracted by using the long-term memory ability of the gated recurrent unit (GRU) for
time information, which are verified by the measured short-term traffic flow data of expressway. The results show that
using the two-level screening mechanism to effectively screen the road sections and introducing a deep learning
combination model, the prediction performance will be significantly improved, which is better than the commonly used
models such as the stacked autoencoders network (SAEs) and the temporal convolutional network (TCN).
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{1,2,4, 8}, BIRZH N3 2, R EB AR LN 1, &
TR ANFECH 53518 3 x 3F1 16.
4.2 PRIHEAHIXT LI SR RN HY 53 iR iE

72 W 5 S537 &b, 43 Sl ek 2 W 2 ik . SR
SR . RUOR FH AR 2 G0 ik e R 48 3ok 0 3 1) A
LTI 45 S HEAT L. TN £ SR B 26 6 FT .

R 6 TREIRRGEHE ST H R BTN 4 BE R

TAEH AR
AN R i 48 S s
RMSE MAE MAPE R? RMSE MAE MAPE R?
KAk 25.20 16.47 23.51% 0.762 28.56 17.60 27.24% 0.734
RS — Rk 21.59 15.01 19.87% 0.833 26.68 16.08 22.37% 0.810
FOR 2 ik 21.38 14.60 18.83% 0.835 25.59 14.82 19.64% 0.821
S R 13.56 9.58 12.26% 0.908 15.33 10.25 14.02% 0.895
FH 3 6 AT 40 4.3 AREFMER A SLIG 4L RITEE

D TE TAE H W, 5 AR 40k i 26 i B 20 F0 0 &5 1
FH B, RUCRFH 38 1 400 3% 2 S5 10 T 2R 1 RMSE
MAE. MAPE % 5l F#{% 7 14.3 %+ 8.9 % 15.5 %, R?
PEE T 9.3 %0; HUR FH 5 2 G0 ik 22 S 1) T Ak SR 1
RMSE. MAE. MAPE 73 I B& % 7 15.2 % 11.4 %-
19.9 %, R #2755 1 9.6 %. AR LIGEREIH T
JE PN TRV TR R4, R B T 073 A B 50 S X i i B 2
TIN5 1) B A

2) L R i 2 S AR Y 5 R 2 55 1 4
I PR P 45 S AH L, 7E 5 R I RMSE. MAE. MAPE
I3 B BEAR T 42.5 %+ 36.3 % 37.3 %, R2 3% 1 7.7 %;
5 R 258 55 2 9 i 36 () 455 1Y T 25 S AH B, RMSE.
MAE. MAPE 75l F#1K 7 40.1 %o+ 30.8 %~ 28.6 %, R?
P T 10 %o, X BT R A PR 4 0 ade L ) b AT
] — 2 s 2= 5 B0 H AR 0I5 B 5 a3 /N 1 i B DA
T TR B 51N, MR 2L A5 P TR 28 5 7= A
S 0 B SR FH VR 2007 B AL 1) R 8 12 v 2E A AR R Y
TR

¥ GCN-GRU 4H & #5205 SVR AL | SAEs 1528 |
GRU #5 Y Jz TCN #5274 25 1 47 TR0 25 5 1) EL 3, I 4%
HA N TAEH SR ARBAT I8, LIS IEZH A B (1) 7
D e, #5155 80P BB PE 00 48 45 418 7 1) TDRL £ 45 42
FRAEZ TR,

HH 7 AT %0

1) SVR LAY (1 Tl 280 R e 22, Ut IR JE ML #5272
BRSO B8 IV RFEAZ 30 BE ) A 2. A2, GRU AR
A, TCN BERAE TAE H 1 RMSE 4351 FEAK T 18.0 %o+
35.7 %, R? 73 5l #7 T 11.0 %- 16.0 %; J& & ¥ RMSE
I3 AR T 16.5%+ 26.8 %, R? 43 Hil $2& % 7 10.7 %os
16.1 %o. 3X 52 DA 9 R /> 455 Y B 406 1 12 52 38 L (14 B[R]
ERSYVE GRS

2) FIJ I I 243 4% 2 ) GCN-GRU 4 & #5854 5 GRU
FERUHI EE, TAF H I RMSE MAE. MAPE %) 51| F#A% 1
47.2 %-42.2 %048.6 %o, R $E 151 | 14.8 %0; 5 TCN A Y
FHEL, 4 A WAL 5 2K () RMSE « MAE . MAPE 43 51l B
K7 37.8 % 35.2%- 35.9%, R24% 1 11.6 %. JR A
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TDRL i 4% PeMs i 4k
AR THEH i TAEA GRS
RMSE MAE MAPE R? RMSE MAE MAPE R? RMSE MAE MAPE R? RMSE MAE MAPE R?
SVR 31.32 22.09 33.59% 0.713 33.68 2331 3592% 0.691 30.09 21.01 32.78% 0.720 32.28 22.11 34.83% 0.698
SAEs 2459 1542 21.04% 0.802 26.02 17.07 26.13% 0.783 25.83 15.07 20.62% 0.792 2594 18.49 26.97% 0.791
GRU 25.68 16.57 23.86% 0.791 28.13 19.97 27.69% 0.765 2530 1548 23.11% 0.795 26.04 18.54 26.84% 0.780
TCN 20.15 1344 17.12% 0.827 24.64 15.83 21.87% 0.802 15.68 10.03 15.40% 0.887 18.53 11.85 19.45% 0.874
GCN-GRU 13.56 9.58 12.26% 0.908 15.33 10.25 14.02% 0.895 11.51 8.21 11.27% 0.921 13.32 10.07 12.33% 0.903
TETZAH G AT B GON SLII, 10 A2 3 it 2 [A) 4 1k for positioning in intelligent transport systems[J]. IET
HIFZ 30, TR R B 3] T i — 2532 T, W% A A Intelligent Transport Systems, 2021, 15(1): 43-60.
U AE 18 22 B BRI 25 e e 11 g N A2 S A T = o 5 [2] Pavlyuk D. Feature selection and extraction in
75 22 B0 [A) I, AT 28 TR HOR B 6 11 250 Ja) spatiotemporal traffic forecasting: A systematic literature
S35 125 s 1119 s, Y2552 1% 5 T Tl i 2 b s rIeIV1e6W[J]‘ European Transport Research Review, 2019,
SRR 12 s F 1S s, #9761 [A] 6 15 min ¥ Bl A, 358 o
. - N [3] Zhang S Q, Lin K P. Short-term traffic flow forecasting
AR B I R
als % n 5 n based on data-driven model[J]. Mathematics, 2020, 8(2):
¥4 % L B 5 1T X B A B 152160
1] 3£ [E | 48 MM RE I B R 4
§J % InF A J& M Pk i e S jﬁ (performance [4] Williams B M, Hoel L A. Modeling and forecasting
261 % S 3T g
measurement system, PeMS)20) i 4 v, 125 T K 4 vehicular traffic flow as a seasonal ARIMA process:
LI TR TR B 475 15 min, BAFET M BE PR FE bR 3R Theoretical basis and empirical results[J]. Journal of
7 1) PeMs 24 £ BT E S T s, 3R 7 /)50, B F LAE Transportation Engineering, 2003, 129(6): 664-672.
R JE 2R 000 R SR 351 2 T R A A, B A A A [5] Zhou T, Jiang D Z, Lin Z Z, et al. Hybrid dual
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P 60 5359009 13 0 12, O 7E S T [0 15 min 2 3(0): 1023-1032
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. I XA SE UL B R (7). VG R A0 K AR, 2016,
5 & # 51(4): 807-814.
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