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Automatic interpretation algorithm for tunnel
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Abstract: In the process of tunnel geological prediction, Interpretations of GPR (ground
penetrating radar) line images are mainly determined by experience of experts, so that the
accuracy is low. Through in-depth study on the principle of GPR, the geological characteristics of
tunnel as well as the analysis on computational complexity of DBN (deep belief networks), an
interpretation model of GPR line images was proposed based on compressed sensing and DBN.

Firstly, the raw GPR line images were compressed by compressed sensing to obtain reasonable

Wi HHER:2016-11-16

EETH - BXAARFREETH61271143)

EZE B /v 5 ar (1985-) . B RN T4 M LTS A L E-mail : bali@mail. nwpu. edu. cn,
BIAEE BT BB (1956-) , 5 . PP & 7 A B0 18 L AT A2 B E-mail : heyyao@nwpu. edu. cn,



%3

ZRF,5 .4 T DBN 6 18 3 A2 3 TR B 30 B Ak

91

image with compression ratio. Secondly, the compressed images were sent to DBN model for
classification. Then, the raw GPR line images were interpreted according to the classification
results. Finally, the measured data of Liuyi (Liuzhai to Yizhou) Highway tunnels in Guangxi
were used to verify the effectiveness of the proposed model. The experimental data contained
20 000 images which could be classified into 6 types of tunnel geology. 15 000 images of the
experimental data were used as training dataset, and the other 5 000 images were used as testing
dataset. The results show that when the compression ratio of GPR line images is 256, the reserve
fine turning data is 1 000 images and the iteration number of DBN model is 30, the classification
accuracy of the proposed model on the 6 types in testing dataset is 100% . and the single training
time reduces to about 8% of that of the original DBN model. According to a large number of
simulation experiments, the reasonable range of image compression ratio is 64 to 1 024, among
which, the size of image can be greatly reduced and the information of raw image can be
effectively preserved. Thus, it can be seen that the proposed model has the advantages of high
accuracy of interpretation and fast training speed, and can provide reasonable basis for
construction and excavation plan of tunnel. 3 tabs, 5 figs, 25 refs.
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