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Applying AIOT computer vision system to real-time

monitoring of slope displacement in landslides

Abstract

For landslide monitoring, the warning management value of ground
displacement is an important monitoring item for disaster prevention and
evacuation. A significant deformation on the slopeland should be
considered as an indicator of early warning for the landslide monitoring
through big data analysis. The study uses computer vision-based
instruments composited of microcomputers and digital cameras with 4
frames per second to detect ground displacement of the slope in the
landslide area. In order to monitor the 3D deformation and on-site image
in the landslide area, the three-shot computer vision-based system
including two digital cameras and a telescope consisted a Raspberry Pi
equipment. The system based on Raspberry Pi microcomputer and Open
CV technology to compute the displacement of chessboards by 500-meter
distance. Comparing to traditional devices, such as a laser total station and
LiDAR, the computer vision-based instruments only cost one-thirtieth of
price of the traditional devices. Furthermore, the error could reach to
millimeter. It is an advantage for the new instruments that they are more
cost-effective and useful in the landslide monitoring.

Keywords: computer vision, large-scale landslide, ground movement

monitoring
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Camera 1 Intrinsics
Focal length (pixels):
Principal point (pixels)

[ 7068.6988 +/- 93.2949 7063.0400 +/- 93.3049
[ 299.0521 +/- 23.6942 261.3425 +/- 14.0149 ]
Skew: [ 0.8152 +/- 1.2056 ]
Radial distortion: [
Tangential distortion: [
Camera 2 Intrinsics

-0.1057 +/- 0.1552 -181.5632 +/- 63.3074 ]
-0.0066 +/- 0.0012 0.0071 +/- 0.0020 ]

Focal length (pixels): [ 7154.8377 +/- 93.8894 7153.7737 +/- 94.1807 ]
Principal point (pixels):[ 14.5058 +/- 7.6739 642.6048 +/- 7.4784
Skew: [ -80.5940 +/- 1.2369 ]

Radial distortion: [ 0.0493 +/- 0.0684 15.1455 +/- 3.5179 ]
Tangential distortion: [ 0.0397 +/- 0.0023 -0.0388 +/- 0.0015 ]

Position And Orientation of Camera 2 Relative to Camera

Rotation of camera 2: [ 0.0394 +/- 0.0021 0.0245 +/- 0.0034 0.0052 +/- 0.0001 ]
Translation of camera 2 (centimeters):[ -45.0333 +/- 1.9504 0.5840 +/- 2.2949 -6.5471 +/- 44,8190 ]
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