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W E. A5 A mILEE T 0 Z (interferometric synthetic aperture radar, InSAR) % & 3 nl #F % ¥,
FHZ RS BEARA S WAAAEE B, ARG FTTRER S H LRI S AREY EEL0%
R, BRANHIHBEEA ST I HNHALEMNERGARLFE, HET - AR SR ERIES £,
AR B X B A B2 2 4RAF ST T R R R A M B 3 ) TR R A B 5, O LA i
R34y BB A T = 4 K IR it 1] A5 INSAR SR & 4B A RS BeaRmAE E, FHhERE
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Fig.2 SAR Intensity Map of Study Area
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Fig.4 Slope Sheltering Needs to Be Considered When

Selecting the Installation Location
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On the Evaluation and Verification of Bidirectional Rectangle Corner
Reflectors for Deformation Monitoring in Time-Series InNSAR

WANG Yanping' BAI Zechao®' LIN Yun' LI Yang'

1 Radar Monitoring Technology Laboratory, School of Information Science and Technology, North China University of Technology,
Beijing 100144, China
2 School of Electrical and Control Engineering, North China University of Technology, Beijing 100144, China

Abstract: Objectives: In the research of time-series interferometric synthetic aperture radar (TS-InSAR)
deformation monitoring, the conventional triangular reflectors are increasingly used as point targets. But the
conventional triangular reflectors cannot meet the requirements of obtaining multi-angle deformation infor-
mation on ascending and descending track scenes. They need to be tailored for specific datasets to meet
monitoring needs. Methods: A set schemes for corner reflector design and accuracy verification are con-
structed. According to the characteristics of X-band radar satellite satellite, a two-way adjustable rectangular
corner reflector is designed to meet the monitoring scene of the ascending and descending track. Due to the
relationship between the radar cross section(RCS) and the size of the corner reflector, the side length of the
bidirectional rectangular corner reflector is calculated to be 0.35 m.Ten bidirectional rectangular corner re-
flectors are placed on the side slope of the highway in the monitoring area.By artificially simulating the
two-dimensional deformation, the detection accuracy and reliability of the TS-InSAR on the bidirectional
rectangular corner reflector is verified.Results: Under the condition of effectively eliminating the sidelobe ef-
fect of the pixel, the designed bidirectional rectangular corner reflector maintains a high and stable backscat-
tering intensity, which can be easily extracted. Through the analysis of the weather conditions at the time of
imaging, heavy rainfall has a certain influence on the backscattering intensity of corner reflectors. Under the
blind experimental conditions of artificially adjusting the height of the corner reflector, CR1 and CR2 are
moved between May 13, 2018 and May 24, 2018. The root mean square error is 0.6 mm. The deformation
detection accuracy reaches the sub-millimeter level. Conclusions: The TS-InSAR is highly sensitive to the

deformation of the designed bidirectional rectangular corner reflector. The bidirectional rectangular corner

(T 5655 1488 1)
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Province are analyzed. Results: Experimental results show that the improved particle swarm optimization(IP~
SO)LSTM neural network data fusion algorithm, based on mutual information is suitable for landslide de-
formation prediction with multi-source heterogeneous monitoring data. The environmental factor variable se-
lection method based on mutual information is better than Pearson correlation coefficient selection method.
After optimizing the parameters of the improved particle swarm optimization algorithm, the prediction accu-
racy of the fusion model is higher. Conclusions: The proposed fusion prediction model has high prediction
accuracy in landslide cumulative displacement prediction, which has important reference value for improving
the reliability of landslide monitoring and early warning. It should be noted that only a few typical environ-
mental factors are collected. In practical application, other factors such as groundwater level, soil moisture
and human activities can be considered to further improve the prediction accuracy and reliability of the fu-
sion model.
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reflector can meet the requirements of obtaining multi-angle deformation information on ascending and de-
scending track scenes.
Key words: time-series INSAR; bidirectional rectangular corner reflector; X-band radar satellite; accuracy

verification; slope monitoring
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