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[ Abstract] In orderfo solve the problems of traffic congestion and insufficient allocation of traffic hardware resources,
a lane occupancy prediction model, MCFDGCN, based on multi-component fusion and dilated graph convolution is
proposed.Considering the non-linear feature of traffic data, and that it is.influenced by many implicit factors, the model
uses graph convolution to extract the spatial correlation of traffic data, and uses dilated convolution to extract time-
dependent features. The vehicle flow and vehicle speed /are added into the model as two implicit factors, and the
multimodal features extracted by multiple components are fused'to predict the lane occupancy rate. Experimental results
on the datasets of PeMS7(0O) and PeMS7(4) show.that compared with HA , ARIMA and other models, the MCFDGCN
model exhibits a lower average error rate and error\growth rate. It can achieve more accurate prediction of the lane
occupancy rate.

[ Key words] Intelligent Traffic System(ITS) ;lane occupancy ; traffic prediction; graph convolution ; dilated convolution
DOI:10. 19678/j. issn. 1000-3428. 0059064

S R ST B2 W o A X S 3 () RELBE S TR

0 ik
i X 1 A AR 5 L T M A 44 O 3 g

it 5 e ] 28 B B4 DR ke Jre A B A A o A A
PR, 8 38 5 SR AN W7 KR, 2l 1 e A AT, AT
AL AN I 2 A R L R S T B I ) TR A2 A TR
FEUAS W TR o 5 38 1 B A S 3 PR T T L i 3
TREVSIH AR , 48 T A AT 2 A TR R IR Y AR T A

O 1) 1 it Ik 2 5 T R AR 25 A 0 ORI [R)
o ML, $ BE A & 4T (Intelligent Traffic System,
ITS) ! W2 17 A o TTS fi 38 1o 46 I 24 iy 3¢ 38 IR B LA
T A oA — Bt B 1] 1 22 38 175 B, AT R A 22 38 AT
3, R A B AR BRGSO I A IR

EETH :HE AR F#E4E(61802216) ; 5 & AT AF & 115 5 5 £ (2018 YFB2100303 ) 5 H [ 8 -+ 5 Bl 24 3 4 (2018M642613) 5 11 R4
1R 25 R T B BB R 0 1A AT (2020KINO11) 5 1 48 48 1 -1 )5 B0 A A 323531 %1 (40618030001)
EB B 9095 (1995—) Lo - g A8, 0 160 9 80 B 203 U0 5 22 e Ok GEASVE &), 082 115 Bl AL i o vk .

Y %5 B #3:2020-07-27 & B B #5 :2020-11-27

E-mail:sunflowerxf@163.com



478 W1V INEDT A, BAENR SR R T 2RSS s I A A A 0E 5 R U AL 63

REAT o TS REMS A R 35 FN 2% fife 28 3 7] 5, I Ry 3k
TR A A B 2 A0 T S 5 A A B s o
T SR B S T A S A i A AR R I, A T
IR () A 5% B A 0T A R B0 47 i 40 35k 17 5

HR 3 T H AR 5 AS 6], 32 38 1000 nT L4y ok 4 3
TN L R TN L A S RN AE . TR
LR &/ R PNSRNT Y. I A S b AR
PRI I A2 1 B v B AR LR M Y . AT R A
A W AE — & SR AT A A R R AR, &
A T 20 ek K B R ARG % R, H A B EOA TR A B A
0 S N TR s L RPN M SRS
R 28 5 r k™, BTGt L e B g A A
J3 S35 07 3 (CHA) ') iR 3 O R R 2 8 %
JrEEE [ RS B H LR (ARIMA) L
T AZAE IR B A8 T 1 B T4 G G5 12 05 vk B A7 i Tl
TN, b 2 TR R e TR | 2 R R 4 g T B 0
Fb 45 7 i, (U X T HL A AR 5k B ML RS B a2 PETY
A 2 M A2 3 Bl T 5, % 2R T A YRR A
32 W% 3h 5 R A KL BT AR G, L, T
SR RS UE

R T A 2 3 e B AR b B 2 e AU
HE T /Nl A B S AR Y R BRI AR RS R [l
PR IR 1A e R O ABE R R M R R 3 A
Ak eV 2R Ge B S SR, FIR IR 43 B S 4
Tk ST AR AR B i A TR B X T AC i
3% AR 2 v B BLAT AR A0 3 I BE ) EL AR PR
Hh R E 7T 2t 1 VA2 3 AR IR Lk X 28 T ik
AAFTEAS I, Bl VA S 5 P K 3 A2 I 0T 7 DG i
AT A R B Pk . BB TR 2 ST W R R
Sk 2 B 5T N bR IR BE 2% 2 O ik AT 52 T
T, K AT 4B (KNN)Y SZ R HL(SVM) e 28
W 28 25 e AT 1 AR A RE L DA AT LA B A2
F BB DA T AR

SCHRL 17 48 25 T R B 15 A& I 4% (DBN )T Bl i
2 ) AL A R W B G O AR TN 2O TRk
SRS () AL S 80, 0t 2 )2 59 #2182
AE W0 26 B B AR 1Y RAE I HL % 2 1Yy =X R IR
TR 2 45 BN S B L {ATRIRGE AR MEAE 4
AR Y 7 2T $2 B E) AN 23 R AL, O H i TR A
V1) J P ) 7 A B 12 5 5 R S BE ) 2 PR ™ T

Sy 2% P A2 38 I % 23 (A1 RRAE 52 o A0 R BT 5T N B
P52 R 28 O 2% 5 A 1) A2 3 T 000 2R v | DL Al 3 A
T2 RVRRAE o — 022 35 0 16 B 2 I 46 SRl 3k
W 26 v I T 45 8., LA 8] B 350 B el 20 I 445 4%
P SCHR[18]#2 B LSTM, Wil 4 i A B2
43R LSTM 9 i, B SR B L LSTM R % 42 B A
[B] A2 RURRAE  ER HOR FH T H U B, HBERN T
BRI B IR 85 K TG AN il X A ] 4 ) R v ) 8 D R A
AR TR I A, TG B R 465 R R B K, e A 0

T2 P 25 5 (A1 22 38 R N TME LA S SCHR 19 142 1
Tl £ B5F 1] 1 2% ) 4 AE 19 STGCON A5 950 | 32 455 750 ] ) 6] 45
FER 3R 2 30 3t 1 B B 023 [RDARRAIE |, (E2: 0 AT 2% 18 H A,
PR 28 6 52 3 3t 1Y) 2 ) o

AR A A A T A N R X 2 S 32 3
Fraft s W , B AR 2 X ARy e A T T (E AR A 2 T
MR R o N [ BT I A AR BN ]
Bt [7] — st S A R ) 2500 1 2 05, L AN ) ) 3 3 BT
HH IR B R AN TRD 23 B ) 3 I T RE 2 S B b
B, PRLE % 2558 7 R IE TR R B A LB, HE
B TH0I 2 5 RN RE % 20 BT 24 Wi 6 A e — B it
] J2 75 P2, 10 BE Ry bk T B PR S

D5 SR 2R A FH SR BB 3R O B B, T LA
T8 ST R T A e AT O A A DA 5T i Ak Tk
AT B, SClk [ 22 VIR B R 4P gl 2 5
) ZE 36 7 R R SOk [ 23 8 15 2 1) 2% 1 45 LA 25 1)
S S A PR — IR A AR IE A7 R N A
2LayersCapsNet, SCHk[ 24 J45 H 3 505 A A ffes )
2% (DCRNN) 5 DL o B 4 i S SC ik [25 42
& £ v 2 W 4 B 8 (GMAN) DL I 25 e . H 2,
DL b 05 A 5 B 23 A D6 M | 8 25 8 H A P &R
B N R o R 2 ), AR SR — Rl £
20 14 A B 48 A R IR A MCFDGCN, % 45
TR AN 2% 8 B ) R 2 il FRE AT 7 38 o R A 5
51 R R X 2 N RN L R RS
2 FRRAE I X258 R AT T
1 XTI
1.1 Ja BEX

Fe B FH TR0 S22 il 22 ol s i) R 2R A s
JF IS, K 2230 (7 FH SRR SR T4 A, A P s s
[E1] P 2T P38 0 A e — B b [ ) 4 %
1R, R 5 ) Rh 2 P N 1 ST A B T
B 22 A B (LG 80 R A A
2505 0 R R AEE B, DRI A R p+1 4>
[E] BE 1Y 4238 7 ROl o ELR B 55 0 A s 2
ZEIB HPRIETE TS 0,=10,.,0,0 0 s 0 TN A
KBHEFH) 0)=[0,,0,1,0.0,"* 10, ] 0

AN EYAN

-1 t +p

-
E1 mFEBNsEE

Fig.1 Schematic diagram of time series prediction
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Fig.2 Schematic diagram of traffic spatio-temporal characteristic
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Fig.3 Road network structure
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Fig.4 Relationship between lane occupancy and vehicle speed
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Fig.5 Relationship between lane occupancy and traffic flow
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Fig.6 Lane occupancy prediction model architecture
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MCF(ST) 1.449/1.797/2.105 21.599/26.510/32.193 3.379/4.064/4.542
DCRNN  1.38/1.74/2.03 21.032/24.807/29.415 2.9/3.9/4.9

GMAN  1.34/1.68/2.01 20.345/24.472/28.864 2.930/3.764/4.452

MCFDGCN 1.310/1.655/1.985 20.146/23.928/28.336 3.080/3.745/4.281

F2 PeMST(HOHIEE FERBIMREXT LR

Table 2 Performance comparison results of various

models on PeMS7(4) dataset

3R AL A 4 B 2R

i
i

MAE MAPE/% RMSE

HA 2.856/3.342/3.875 37.543/43.675/50.765 4.623/5.562/6.854
ARIMA  2.153/2.563/3.103 28.854/33.130/39.943 3.836/5.012/6.010
LSTM  2.103/2.498/2.976 27.276/33.450/38.097 3.683/4.877/5.863
MCEF(ST)., 1.412/1.754/2.032 21.215/26.030/31.562 3.285/3.986/4.498
DCRNN / 1:362/1.697/1.998 20.678/24.372/29.054 2.816/3.866/4.837
GMAN © 1:332/1.653/1.995 20.215/24.100/28.453 2.860/3.710/4.387

MCFDGCN 14289/1.603/1.978 19.954/23.376/27.875 2.987/3.700/4.201
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Fig.8 Comparison results of MAE values of seven models
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Fig.9 Comparison results of MAPE values of seven models
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