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Abstract

As a modern road transport channel, expressways play an increasingly important role in today’s
social economy, but rockfalls often occur on both slopes during the construction of expressways in
mountainous areas. BP neural network is used to predict the horizontal travel distance of rock-
falls, so as to provide a theoretical basis for highway safety protection.
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Figure 1. Artificial neuron model
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Figure 2. Forward and backward propagation of the signal
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Table 1. BP neural network learning process
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Table 2. Sample partial data preprocessing

® 2. BRI BIEINLLIE

Slope (%) Height (m) Mass (kg) Face Shape Distance (mm)
45 0.625 0.1 0 0 942.08
45 0.625 0.2 0 0 945.42
45 0.625 0.3 0 0 980.42
45 0.625 0.1 0 1 953.75
45 0.625 0.2 0 1 960.42
45 0.625 0.3 0 1 958.75
45 0.625 0.1 0 2 945.42
45 0.625 0.2 0 2 945.42
45 0.625 0.1 0 3 962.08
45 0.625 0.2 0 3 955.42
45 0.625 0.3 0 3 960.42

41.08 0.781 0.1 0 0 1254.58
41.08 0.781 0.2 0 0 1266.25
41.08 0.781 0.3 0 0 1252.92
41.08 0.781 0.1 0 1 1252.92
41.08 0.781 0.2 0 1 1289.58
41.08 0.781 0.3 0 1 1372.92
41.08 0.781 0.1 0 2 1259.58
41.08 0.781 0.2 0 2 1272.92
41.08 0.781 0.3 0 2 1272.92
41.08 0.781 0.1 0 3 1264.58
41.08 0.781 0.2 0 3 1252.92
41.08 0.781 0.3 0 3 1286.25
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Continued
46.98 1.25 0.1 0 0 1774.20
46.98 1.25 0.2 0 0 1787.53
46.98 1.25 0.3 0 0 1807.53
46.98 1.25 0.1 0 1 1797.53
46.98 1.25 0.2 0 1 1817.53
46.98 1.25 0.3 0 1 1849.20
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Figure 3. Random sample learning output
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Figure 4. Test sample to predict output
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Figure 5. Prediction error of BP neural network
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Figure 6. Netural network prediction error percentage
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