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Metro short-term traffic flow prediction with deep learning
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Abstract: At present, China’s urban rail transit is developing rapidly. Short-term traffic flow prediction plays an important
role on the metro safety, efficiency and cost. Many existing approaches with shallow architecture failed to provide favorable
results, because short-term traffic flow are highly random, cyclical, correlative and non-linear. Therefore, we propose a
prediction model with deep architecture — DBN-P/GSVM based on the deep believe network (DBN) and support vector
machine (SVM). The parameters of the SVM are obtained based on the genetic algorithm (GA) and the particle swarm
optimization (PSO). Abundant experiments are conducted on the Chengdu Metro North Railway Station. The results
show that the proposed DBN-P/GSVM model performs better than such shallow architecture models as the GA-SVM,
PSO-SVM and back propagation neural network (BPNN) and such deep architecture models as the long short-term
memory (LSTM) and LSTM-Softmax in terms of mean squared error, root mean square error, mean absolute error and
mean absolute percentage error.
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A= 25.82 22.56
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JAT 32.26 18.82 21.68 31.10
FHRZE 23.71 23.28 19.28 2435
T/ 24.87 24.51 19.74 17.02

HH 2 6 ] 1, 0 T 0K 2 Hicd, A AR 1 0 % 22 3
A B 5 R B TR 358 o ek 2l o B R B, BE AR
TR0V FEE P 18 o, A 2R S0 (%) A 0T % 2 B T AE 3 . [+
B Xof - AN [R) R B0 4, A R TR 5 PSS 28 T % 2 A
FRAS 8. 63 TAE B 0 88 1 5, 7 35 B0 iR 22 A8
19.28 %o ~ 24.35 %o 2], HH IR 2 4 (RS- 35 i
T 22 f /1N, 32 B R T 3R 10 A8 388 i i 25 3t B A H
i, 44122 ¥ DBN S A 1) B4 47 10 4 B RE ) 5
Uf. BRI AE Ji5 2 S, A H 300 S0 R 4B
JE I 2 g 0. 6 T AR TR H I8 i 5, 8 A
DR ZE1E 17.02 % ~ 24.87 % 2. 8], Ho A iR B N 5 J2 1)
DBN R T 5% 22 f /0>, DR AT J R 524 o, A AR
H 5 R 5 2 B2 1 25 2544
2.5 DBNREIET S ML

Be 22715 s HOnT DBN AR Y T 000 4% FE 22 7= A= 5%
M), 2% FS 1) N KA 4 B AR, AR S04 1 AU 43 il
Wit A5, 10, 204 30, 40, 5 A [A] 75 A5 B0 WX 2% 45
FTRIMPEREEAT XL, TAE HEUR L R 422
100 DX &% 25 40, JE AR H 30 AR F 5 T2 Ba 2 1 I 2% &5
1. SEER 5 R 7 .

%7 DBN#EZEETSHIERE %o

xR %
I ] 54 104 204 304 404
Rl Ril=t Ril=t Rip= Bl
JA— 19.36  10.38  25.52  12.89  21.26
JA— 23.98 23.10 39.87 17.15  39.58
A= 31.95 28.39 54.13  40.12 57.93
JA Y 23.74  12.86 44.49  31.52  58.11
JATL 24.12 22,99 25.25 2294  48.30
EERE S 24.63 19.54 37.85  24.92  45.04
ETAEH 26.21 17.89 31.07  42.71  43.75

HI2 7 AT, B 281 s A R 7™ S M Y
I TINHS JEE. Tl 2 AT H AR 2 TAR B 4,



% 8 H

JooNi% & K TR 5] 69T Hil B 4R B R R T 1597

TSR Z BRI VAR BE A SR, T/EH
KO 17 512 Z24E 19 %o ~ 46 %o 2 1], 3E TAF H H 4
[P 2414 ZE7E 17 Yo ~ 44 %o 2 [0]. 19 20 K540 v B 215
MECN 10 B2 Z R, MR ECN 400, L2 T
VB H 04, 38 2 E TAE H 308, 15580 TR0 kS P42 0 55
. T DR AT g I 22 1 1 A B30 0 &2 2 1 54
S5, AT R RS I A A 405 R PR ek vy, R R o 2 R
2.
2.6 DBN-P/GSVM R AV E XM GEF 5T

R 4 A1 T SE 56 45 3, 6 TR H 5, 4 )2 10
¥ 51 DBN & RBF # iR £4 (1) PSO-SVM 2H B¢ FFT R 5
TR TR 280 R A £ 6 T TAE H LS, S E 1071
R DBN A 2 T 304 B 5 GA-SVM 41 i (AR AR Y
ES=ZEH

SNIGAIE BT $E H i DBN-P/GSVM 5 74 ) 7 25k,
AR SC (A I R FH v 2 T A R GA-SVM(H GA #4772
3K SVM). PSO-SVM(FH] PSO #EAT & $1 T I
SVM) Fli% 2 41 28 [ 25 85 3 (BPNIN) 4351 Xof [R] — % 45

AT TR,

L5 min [8] 5§ ) 40 1H EoiE £ o8 0, 6 T TAEH, —
KM 6:00 F B _E 24:00, 53 18 4N NI, 4 /N
it 12 HE s, 3L 216 ZHH 4, 51 B — R 4RI
I g B L AEOME i 1) B, B AT 190 2B dE. L A
SH O L 5 A S N B RN 1 R, N B
DT 3R R — B B ) R B DA R [R]— R 4 i B B
{10 BT A A BT B 190 7% Y 2, i 800 O AT B
&, U BT N EE 5 A B ) — — X R R
RN T PR S, B ARAE AY I 2 AT BE M,
AR SC SN 5 i N B o O o 1R AT BEATLHE S,
T 170 ZHEHE A NN ZRAE AR, 5 20 ZH A0 11 MR
A PUAAE AR AR H 8 48 i A7 £ s ok, it DLZE
B TAE H B 4R S50 vh 52 BUA 80RE AR 120 20, 5%t
BRI AT BENLHES, LART 100 ZE45 il 25
FEA, J5 20 ZHAE I RRE A, TI0 45 5 -5 5L an H0ais xof
Eb P 4 Firos.

P
2

ob— . - : ob— : : ob— - :
G 10 15 20 rs 10 15 20 s 10 15 20
Mt /A MR /A MK/ A
(a) JA—TimEsR (b) JH Tt 45 (c) JH=TIMIEE R
_400]
15 300}
e
10200}
s
K=y
) 100}
olb— - : ob— : : ob— - :
T 10 15 20 s 10 15 20 s 10 15 20
DR /A MU /A MR /A
(d) JAPHT G, R (e) JATLIIE: R (f) FAARTIEE R
| —— %R DBN-P/GSVM ---- PSO --#- GA —— BPNN|

4 TNERSRBHIEILL

e AR, AR SR A DL 4 Bl b 58 kS i B PP A AN
[F) 45092 4 T 42 g 1) 3977 1% 22 (MSE); 2) #5) 77 i i
7 (RMSE); 3) 4%} 12 2 YA (MAE); 4) 4%} i 73 Eb i
Z¥H (MAPE). WA 45 Rk 8 ~ K 11 .

138 8 ~ 3% 11 AT I, 75 30 A8 38 J i 2 i T U
H1, DBN-P/GSVM # B [1) 4 4~ ¥F A 8 A
RMSE. MAE #IMAPE 4t T HoAl 3 #5532, 5 DBN-
P/GSVM A4 £, PSO-SVM. GA-SVM F1 BPNN #i
RUHR @ TR JE WL 38 5 S B IR A | T H s F
TR B BUAS L o J2ABE R 78 4, 5000 w1 e 7 0 2> 4

MSE.

%8 DBN-P/GSVM HIFMIRE

DBN-P/GSVM
ini
MSE RMSE MAE MAPE/ %

A — 102.90 10.14 7.90 6.70
A= 125.75 11.21 9.15 7.05
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