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Abstract: This paper analyzed temporary characteristics of
parking occupancy rate (POR) at three different types of
parking lots, i. e., shopping mall, office building and
stadium, and evaluated the applicability of autoregressive
integrated moving average method (ARIMA), Kalman filter
and BP neural networks on the prediction of POR, based on
parking lot detection data at Wujiaochang District, Shanghai.
The results show that ARIMA and BP neural networks can
achieve higher prediction accuracies as compared with the
Kalman filter method, and the BP neural networks performs
best for the short-term prediction of shopping mall and office
building. The prediction accuracy of the three methods
decreases as the forecasting time step increases. Different

prediction accuracies exist for different types of parking lots,
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and the prediction accuracy for weekdays is higher than that
for weekends. And the model has good adaptability. This
paper can provide reference for the selection of prediction
methods for different types of parking lots.
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Fig.1 POR fluctuations on typical weekdays and weekends at three types of parking lots
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Fig.2 Overall POR fluctuations at the three parking lots
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Tab.4 Optimal structures of BP neural networks for

different cases
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Tab.5 Comparison of the three prediction methods(Test data: the first week of September 2014)

E
Al AR RE HOUME ARIMA Kalman BPNN
Sy /4 TAEH B % /min
POR/% ; T POR/ % ; RN POR/% 5 T
MEER: MEEVE-e MEER:
5 0.9 3 1.7 5 0.9 3
10 1.5 5 2.6 8 1.4 4
T
fieH 20 2.1 6 44 13 2.2 7
30 2.6 8 6.1 19 3.1 10
) 306
il 5 0.8 2 1.5 5 0.8 2
10 1.4 4 2.4 7 1.3 4
T
AFTARH 20 1.9 6 4.2 13 L9 6
30 2.6 8 5.9 18 3.0 9
5 0.6 3 1.1 5 0.6 3
10 0.9 4 1.7 8 0.8 4
T
fer 20 L2 6 2.9 14 1.3 7
30 1.6 8 41 20 1.9 9
A 490
I 5 0.7 4 13 6 0.7 4
10 1.2 6 2.0 10 1.2 6
T
AFTARH 20 1.7 8 3.3 16 L9 9
30 2.2 11 4.6 23 2.7 13
5 0.6 2 0.9 2 0.7 2
10 Lo 3 13 3 1.1 3
T
fer 20 1.3 4 2.0 5 18 5
30 1.6 4 2.7 7 2.4 6
3 264
wEa 5 0.9 2 1.2 3 0.9 2
10 1.4 4 17 5 1.4 4
T
A LAEH 20 1.8 5 2.7 7 2.3 6
30 2.2 6 3.6 10 3.0 8
r
EE Y JBIEAE pa TR B ] ARIMA Kalman BPNN
v /4 TI4EH ¥ & /min
POR/% ) POR/ % I POR/ % )
HERITAS' HERITA S HERITAS'
5 1.2 4 2.3 7 1.2 4
10 2.0 6 3.6 11 1.8 6
L 20 2.7 8 6.0 18 2.9 9
30 3.4 10 8.4 26 4.2 13
) 306
Flk 5 1.3 4 2.5 8 1.2 4
10 2.2 7 4.0 12 1.9 6
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30 3.9 12 9.6 29 44 13
5 0.8 4 L7 8 0.8 4
10 1.3 6 2.7 13 1.2 6
L 20 1.8 9 4.6 22 1.9 9
30 2.3 1 6. 4 31 2.6 13
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B 5 ) 5 L8 9 Lo 5
10 1.6 8 2.7 13 16 8
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3 264
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Tab.6 Comparison of the three prediction methods(Test data: April 2015)
E
EEY Ju&(EFIA BE T Bsf 7] ARIMA Kalman BPNN
Sy /A TAEH BEFE /min
POR/ % . % POR/ % . N POR/% 3 oA
MELDX V8 MEEIR S MELDX V8
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AR AR AR
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