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Research on trip generation forecasting based on BP neural network
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Abstract: Forecasting trip generation and attraction is the first component of the four-stage method in transportation planning,
which determines the urban layout and construction of traffic facilities. To improve the accuracy of trip generation forecasting,
K-means cluster analysis was used to divide traffic zones into several groups according to the population and employment. Principal
component analysis was conducted to calculate the loading rate to principal components, providing the basis for choosing the
influence factor. Finally, BP (Back Propagation) neural networks were set up to forecast trip generation; the input included land-use
and population of each traffic zone; and the output was the trip generation. The methods were testified with the traffic survey data
from city of Dalian, Liaoning province. Moreover, the results were compared with those obtained from multiple regression model. It

is indicated that the BP neural network based on data pre-process produces better results in trip generation forecasting.
Key words: forecast method; BP neural network; trip generation; cluster analysis; principal component analysis
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Tab.1 Number of zones in each group
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Fig.1 Clustering analysis result of 169 zones in Dalian
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Tab.2 Characteristics of values and contribution of three
principal components
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Tab.3 Matrix of loading rate to principal components
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Fig.2 BP neural network training process and error changes
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Tab.4 Testing results of BP neural network
in samples 1 and 2

i A — A~
JBE A RER/% JBE e RIEERY

1 266.08 327.91 +23.20 340.88 331.76 2.70

2 426.49 541.53 +27.00 403.47 375.87 —6.80
3 675.55 674.35 -0.20 870.91 1090.14 25.20
4 627.06 578.33 ~7.80 505.09 476.21 ~5.70
5 883.44 1063.97 +20.40 548.69 403.49 ~26.50
6 765.35 566.6 ~26.00 789.74 1 149.07 45.50
7 1206.33 1052.05 ~12.80 935.93 960.37 2.60

8 635.72 635.58 0.00 1 065.65 1193.43 12.00
9 602.1 471.03 -21.80 1147.68 901.73 -21.40
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Tab.5 Comparison results in Sample 1
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M " A AR/ % T /% e A%
1 266.08 327.91 +23.20 432.55 +62.56 459.86 +72.8
2 426.49 541.53 +27.00 680.54 +59.57 696.77 +63.37
3 675.55 674.35 -0.20 674.69 -0.13 700.31 +3.7
4 627.06 578.33 -7.80 867.94 +38.41 1032.33 +64.6
5 883.44 1 063.97 +20.40 574.54 -34.97 1138.14 +28.8
6 765.35 566.6 -26.00 891.58 +16.49 647.91 -15.3
7 1206.33 1 052.05 -12.80 1311.64 +8.73 1 090.30 -9.6
8 635.72 635.58 0.00 633.54 -0.34 741.30 +16.6
9 602.1 471.03 -21.80 346.64 —42.43 785.36 +30.4
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