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Three-dimensional deformation field detection based on
multi-source SAR imagery in mining area

ZHU Chuan-guang'” ,DENG Ka-zhong' ,ZHANG Ji-xian®,
ZHANG Yong-hong® , FAN Hong-dong' ,ZHANG Li-ya’

(1. Key Laboratory for Land Environment and Disaster Monitoring of SBSM , China University of Mining and Technology ,Xuzhou 221116, China;2. Chinese
Academy of Surveying and Mapping ,Beijjing 100036, China ;3. Hunan Province Key Laboratory of Coal Resources Clean-utilization and Mine Environment ,
Xiangtan 411100, China)

Abstract;: Only one dimensional displacement in the line of sight(LoS) can be detected using DInSAR technique. In
order to overcome this limitation , the three-dimensional (3-D) model and algorithm which fusing multi-source SAR im-
ages acquired with different geometric parameters in different satellite platform was proposed and validated to deter-
mine the 3-D displacement due to underground mining. Comparing with leveling observation indicates that the dis-
placement derives from the 3-D algorithm coincide with leveling data more closely, and the root mean square error
(RMSE) is +4 mm. May be due to the activation of old goafs,both the displacement and contour in vertical direction
indicates that the subsidence basin extends to the old goaf. The displacement and contour in east-west direction accord
with the law of surface movement caused by mining,and the effects on the displacement along LoS will be significantly
different when imaging mode different. Due to the small sine value of heading angle ,the 3-D algorithm is not sensitive

to the displacement in the north-south direction.
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Fig. 3 The displacement and contour in vertical , east-

west and north-south direction
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