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Abstract

In previous studies, the digital measurement systems and analysis algorithms were developed by using the related
techniques, such as the aerial photograph detection and high resolution satellite image process. However, these
studies were limited in 2-dimensional geo-processing. Therefore, it is necessary to apply the 3-dimensional spatial
information and coordinate system for higher accuracy in recognizing and locating of geo-features.
The objective of this study was to develop a stochastic algorithm for the optimal sensor placement using the
3-dimensional spatial analysis method. The 3-dimensional information of the LiDAR was applied in the sensor field
algorithm based on 2- and/or 3-dimensional gridded points. This study was conducted with three case studies using
the optimal sensor placement algorithms; the first case was based on 2-dimensional space without obstacles(2D-non
obstacles), the second case was based on 2-dimensional space with obstacles(2D-obstacles), and lastly, the third case
was based on 3-dimensional space with obstacles(3D-obstacles). Finally, this study suggested the methodology for
the optimal sensor placement — especially, for ground-settled sensors — using the LiDAR data, and it showed the
possibility of algorithm application in the information collection using sensors.

Keywords : Optimal Sensor Placement, LiDAR, 3-D Spatial Information, Sensor detection model, Obstacle model
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