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Prediction of Parking Guidance Space Based on BP Neural Networks
GAO Guang-Yin, DING Yong, JIANG Feng, LI Cong

(Department of Computer Science and Technology, Taizhou Institute of Sci.&Tech., Nanjing University of Science and Technology,
Taizhou 225300, China) d

Abstract: The problem of exc_avatiﬁg knowledge from historical parking data and forecasting the number of parking

spaces in a short period is studied. By analyzing the factors that affect parking space, we establish a BP neural network
in which the network input variables are defined through the combination of time series. Then, a self-adaptive studying
rate is used in different stage of training and the momentum terms are added to improve the convergence of the network.
According to the real data collected from a large underground parking in town, the simulation and analysis are executed

based on Matlab, which results in well-accepted prediction effect. The conclusion shows that the proposed method can

improve the prediction accuracy compared with the traditional time series prediction method.
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input = importdata(‘train_in.txt’);

output = importdata(‘train_out.txt”);

Threshold=[01;01;01;01;01;01;01;01;0 1;];

net = newff(threshold, [19 1], {‘logsig’ ‘purelin’},
‘traingdx’);

net.trainparam.show = 50

net.trainparam.epochs = 500

net.trainparam.goal = 0.01

net.trainparam.lr = 0. 1

net = train(net, input, output)

'

o m" L

. . . . . . . )
180 200 250 300 350 400 450 500
HER R

YRR 2= AR £k P

L
a a0 100
1

238 Wi5HF K Research and Development

BP £ M2 AE I Sk 100 IRBUE A TR BER, 1195 th £k
WK 1 frR.

3 seEheh R
3.1 BRI TR E 5 TR A b3

I 5 £ 190 24 S0 ek R A AT 7 2, e )
(R AL B 7. T 45 5L K st 2t PN ) 3 oms, T
TR 15:30~19: 30 A B RERE 1048 B 50— VK 1 45
-4 \

500 500
—A— SRR AL

440 —e— AT 440

380

320

260

R

A~ 200

140

B2 e S A A L A ]
3.2 KTES RS E F I TN 77 0% b

A GEIN T 5 I AN 5 M A0 (v AR AL )
FRPIA R, AT S BRI A 207 SL Bt My e A, kit

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2017 4F #5264 %1 M

http://www.c-s-a.org.cn

LR 5N A

HEM AR BB AR, W5 AN FRIRZELE 5%
KA TR R AR SCAESRE 508 T s 0
R A R R G, ek EmfrE . R R
GNP AE N AR 5, B OR TR 48 132 Ak R
Wk 2 Fiow, (ELRUE RGN 2 R p R, s T
DURS B, TIP3 485512 224 6.76 1, 93.1% 1 Tt
g RILAR ZE /T 5%.

25

20

2R

B3 TR S i 4R 22 1]

K2 ARG ]y S TENE B (%)

MAE MRE MaRE Pro10 Pro5

UIEZ S SER 6.76 33 10.4 96.3 93.1
) )7 5107 12.44 5.4 13.7 91.7 82.2

H: MAE T 4015 75 ; MRE:T- AR 2 225 MaRE: i KABRTH# 25

Prol O:AHX iR 25 /N T25T 10% Tk LLfl; ProS: AR 22N T T 5% At
AL,
3.3 IRES

ARSI AR A AR 8 7 i T (P S A IR 22T |

T, B S 7 T R T R R K, 7
A R D PR R A R A, LR
RGBT R, SR
AR ZEEK, BINTE S MR 16:40 ZoA7 R K,
R O T BAR T T SR, 53— S S i 22
F BRI A S A AR, R A T O e,
MR ERR, 240 Bl J% ) 85 P15
2475, FEAE A T O 5 TS B

4 g
RICHET BP A28 L% 02 225 S i i TR EA T
THIF, 40T T 2 o s N %, Jr T

M40 BP fhee g, i RAEM S
I FLIH T P28 BEAT N R 5 T, 7 BSR4 R R
WA SO RAE DR R I PN A R R, EARSEI TR)
Je B P AE TR B EAT OB wn, (H TR
N A RS RGRA, 3 S0 288 £ B8 2L I 2 TN i
P N L SR R A R NS = NP PN
s ATIBAEAMI E A F AR SR IR R I Y BEAT P4
B, b Mg iz AL RE

sELH |

1 Wang B, Liu Y, I;Iei X, Wang L, Zhang Z A parking guidance
method based on parallel particle swarm optimization
algl,’(zrithm. Computational Intelligence and Security. IEEE.
2014. 568—572.

2 Frank RJ, Davey N, Hunt SP. Time series prediction and
neural networks. Journal of Intelligent and Robotic Systems,
2001, 31(1): 91-103.

3 Athineos M, Ellis DPW. Autoregressive modeling of temporal
prediction. IEEE Trans. on Signal Processing, 2007, 55(11):
5237-5245.

4 Jia W, Zhao D, Shen T, Ding S, Zhao Y. An optimized
classification algorithm by BP neural network based on PLS
and HCA. Applied Intelligence, 2015, 43(1): 176— 191.

5 Selamat A, Abae G, Mashinchi R. Sqftv&are fault prediction
using BP-based crisp art:iﬁcial negral ri'et\).xiorks. International
Journal of Intelljgent__lnformatiém and Database Systems,
2045,9(15:1:35f‘

6 Jual\f Y, Li H. An improvement and application of genetic BP
neural network. Computational Intelligence and Security.
IEEE. 2015. 10-13.

7 BRRE, AR, EATUE AR BT A A M A & Elman 2% 1)
15 23 A B s OO 1) 50 K 2 22 4R (A R B 22 i), 2007,
35(5):607-611.

8 Ak, i B RS B THURVERT BP P I 238 (1A R 42311
A7 T AS T 512 %1,2012,14(7):25-27.

O 5K AT, Aot 3, 0 AR R R T 8 I 5% P A 2800 VA S T
JrIRWE SRR T RE 2 B #:417,2015,29(3):37-44.

10 242, % 53 5K B B 10 A SR DAL BP 128 100 26 £ Y vl I 1)

F BT S TR 55 1 H,2011,47(29):52-58.

Research and Development fff5¢JF & 239

© TEREBIK AR

http:/fwww.c-s-a.org.cn



