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Research on Instrumental Seismic Intensity Evaluation Method Based on
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(School of Civil Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract: Instrumental seismic intensity refers to the intensity of ground motion calculated from the
observation records of instruments, which can directly reflect the impact of an earthquake. Establish-
ing an efficient and accurate instrumental intensity evaluation model is of great significance in earth-
quake prevention and mitigation, and rapid intensity reporting. In this paper, the ground motion re-
cords of Wenchuan earthquake and its corresponding macro investigation intensity are used as data
sources, the correlation degree of 17 seismic parameters and investigation intensity is determined
through grey correlation analysis. Spectral intensity, cumulative absolute velocity, root mean square
acceleration and other parameters with high correlation coefficient with macroseismic intensity are se-
lected as the input of the model, the macroscopic investigation intensity is taken as the output, with
the number of model iterations is 1 000. Mean square error is selected for the loss function of the mod-
el, mean absolute error is selected for the indicator function, and adaptive moment estimation is select-
ed for the optimization algorithm, and the instrumental seismic intensity prediction model based on

multilayer perceptron is established. Finally, the Lushan earthquake is used as an example to verify
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the accuracy of the model and compare it with other methods. The result shows that the method has a

low error rate and the model predicts well.

Keywords: instrumental seismic intensity; ground motion parameters; grey correlation analysis; mul-

tilayer perceptron
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Table 3 Model parameters

Layer(type) Output Shape Param
dense(Dense) (None, 8) 312
dense 1(Dense) (None, 8) 72
dense 2(Dense) (None, 16) 144
dense 3(Dense) (None, 16) 272
dense 4(Dense) (None, 1) 17
Total params:817
Trainable params:817
Non-Trainable params:0
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training set and the macroscopic survey intensity
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Table 4 Lushan earthquake macroscopic intensity and in-

strumental intensity values of different methods

EW 22 P EES R shake  HA
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h FUE MIBL EERIWEE map  IMA
51BXD 7 9 9 7 9
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51LSF 8 8 9 6 9
51BXM 7 7 9 7 8
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Fig.7 Comparison of accuracy of prediction results by differ-

ent methods
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