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Intelligent monitoring of slope sliding with improved Harris corner point algorithm

LU Peng', WANG Zhanbao’, YU Meijiao’, ZHANG Renyong’, WU Yangqing'

(1 School of Resources and Safety Engineering, Chongqing University, Chongqging 400044, China;
2 Safety and Environmental Protection Supervision Department, CHN Energy Investment Group,
Beijing 100011, China; 3 School of Electronic Information, Chongqing Institute of Engineering,

Chongging 400056, China)

Abstract; In order to reduce the serious threat of slope sliding and the geologic disasters they cause to
property safety, a novel slope sliding monitoring method was proposed by using a matching algorithm based
on the improved Harris corner point detection technique. First, an image processing model for predicting
slope sliding displacement was constructed by optimizing the Harris corner point detection; then, based on
the calibrated template, the changes in the location of the corner points were monitored to accurately
estimate the sliding displacement and track its trajectory, so as to effectively monitor the movement of the
slope; finally, a modularized test environment was constructed to monitor slope sliding conditions. The
results show that the method reduces the generation of pseudo-corner points in slope monitoring and
identification, improves the accuracy and efficiency of corner point detection, and effectively records the
tiny sliding of the target in the horizontal, vertical, and inclined directions to form trajectory tracking
results.
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Fig.1 Harris corner point detection
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Table 1 Detection data of three types of operator

corner points

RPN Harris | SUSAN FAST

fie BT A /s 0. 041 1.389 0.015

T
Bs | kB | 2088 | 11262 3712

Harris 53548 EI5OR BE A2 ALY Jey il A A G
P LTl A R R SRR

F

B5 3MEFRAIKNER
Fig.5 Detection results of three types of

operator corner points
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Fig.7 Improved fusion operator
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Fig.8 Corner point detection calculation

flow of improved Harris algorithm
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Fig.9 Comparison of results of original method

and improved corner point detection
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Fig.10 Algorithm flow of slope sliding image monitoring
based on improved Harris algorithm
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Fig.11 System hardware architecture
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Fig.12 Results of feature corner point detection

and matching in front and rear frames
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Fig.13 Trajectory testing of simulated objects on slopes
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Table 3 Horizontal sliding displacement data of

moving objects

N BEAMEER | MBI | LFRKE | K
PR M fife/em | if/cm | REE/cm
BE 1 534 7.526 7.5 -0. 026
BE 2 2 0.028 0 -0.028
B 3 509 6.983 7 0.017
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Table 4 Vertical sliding displacement data of

moving objects

[ BoGE | EEE | KhREE | FENB
PR M fife/em | ifs/em | RE/em
B 1 10 0. 141 0 -0. 141
e 2 290 3.982 4 0.018
B 3 248 3.201 3.3 0. 099
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