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REMOTE SENSING INTELLIGENT INTERPRETATION MODEL
FOR ROCK MASS BASED ON DEEP LEARNING:
A Case Study of Weihe Town, Yabuli Town and Suiyang Town in Heilongjiang Province

LI Yu-ke', ZHAO Yuan-dong', CHEN Wei-tao®, LI Xian-ju?, HAN Ke-yin', CAO Hui',
WEN Qiu-yuan', WANG Qun'
1. Mudanjiang Natural Resources Comprehensive Survey Center, CGS, Mudanjiang 157000, Hetlongjiang Province, China;
2. School of Computer Science , China University of Geosciences, Wuhan 430074, China

Abstract: A rock mass classification model based on multisource and multimodal data and multistream convolutional
neural network (CNN) is proposed for the selected test areas in Northeast China with comparison of various other
models. The model includes two submodels: the rock mass extraction model based on large-scale neighborhood and deep
convolutional neural network (DCNN) and multistream CNN fusion model based on band combination and multimodal
data. The application shows that the whole regional predicted distribution in the forecast result map is correct, with the
overall accuracy evaluation index reaching 84.4%, characterized by high intelligence and strong objectivity, which can
provide auxiliary decision-making basis for geologists. Besides, transfer learning strategy is used to expand the number
of samples to solve the small sample problem of CNN model.

Key words: deep learning; intelligent interpretation; remote sensing geology; rock mass classification model; evaluation

and prediction; Heilongjiang Province
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Fig. 1 Geographical sketch map of the study area
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Table 3 Overall performance of different models

LRl OA/% Kappa/% F-score/%
VGG 64.65 40.22 42.47
Xception 62.63 41.44 47.91
ResNet 61.62 42.57 55.32
CH 80.81 69.36 76.33
BovVW 58.59 30.64 43.32
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Table 4 PD values of overall performance for
different models
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Flowchart of rock-soil mass classification model based on multisource, multimodal data and multistream CNN
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Table 6 Accuracy evaluation result of rock mass model

HWEUA  Recall  Precision F1 Kappa Acc
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