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Measurement of Land Surface using BaySAC
by Camera and LRF on Quadcopter

O Shouhei Koyama (Kyushu University), Yumi Iwashita (Kyushu University),

and Ryo Kurazume (Kyushu University)

Abstract: This paper describes a 3D shape measurement system by a quadcopter carrying a camera and a LRF.
The LRF measures 3D shape of ground while the camera tracks natural feature points in scenes and known
feature points which are mobile robots on the ground. The 3D positions of the mobile robots are identified by
CPS (Cooperative Positioning System) precisely and used as high-reliable landmarks. Position of the quadcopter
is identified by estimating Essential Matrix using BaySAC.
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of robots 1 and 2.

Fig.1 Cooperative Positioning System (CPS) [4]
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Fig.5 Laser scanning by quadcopter
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Fig.6 N-M Corespondences [6]
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Fig.7 Calculation order
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Fig.8 Success rate for various distances
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Table 1 Success rate for various initial values of probability

B SR 9 45 0D TR e 26
O(BEx | 0.7 1.0
SAEL)
RENFFHUS | 0.5 | 83.1% 84.6% | 84.7%
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0.7 | 83.6% 85.2% | 86.6%
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Fig.10 Measurement paths
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Table 2 Range error for various initial values of probability

BE AR5 18U O W) e 3
0.7 0.8 0.9 1.0
| @ | 18.6mm | 31.1mm | 28.3mm | 85.7mm
7 | #EQ | 50.9mm | 50.4mm | 38.6mm | 95.7mm
S | 34.7mm | 40.8mm | 33.5mm | 90.7mm
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Fig.11 Experimental result when the quadcopter
moves the path (T)
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Fig.12 Experimental result when the quadcopter
moves the path (2)
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Fig.13 3-D point cloud data
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