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Development of High-frequency 3D LIDAR for mobile robots to detect moving objects
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In real dynamic environments, it has a big advantage for intelligent motions of service robots to recognize
its surrounding 3D environment. Furthermore, detection of moving objects is additional important technology

for improvement of robots’ motion. Therefore, our research objective is set as a detection of moving objects

based on 3D LIDAR (Light Detection And Ranging).

Typically, 3D LIDAR scanning obtains very accurate

environment data, however it takes a time. Therefore, in this research, we developed a high-frequency 3D LIDAR

that has a function of variable rotational speed control. In the LIDAR system, the core sensor is Sokuiki sensor
produced by HOKUYO AUTOMATIC CO. LTD., and it is rotated up to 3 rps on the rotational table. Using
this sensor, moving object can be recognized by the calculus of difference between two adjacent 3D environment

data, sequentially. Experimental results verified a validity of our approach in simple environments. In this paper,

we explain our development of high-frequency 3D LIDAR, detection method of moving obstacles, and report

experimental results of recognition about moving objects.
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Fig. 1 3D LIDAR
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Fig. 2 Experimental setup of basic 3D scanning
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Table 1 Result of evaluation figure

60[rpm] 120[rpm] 180[rpm]
25000 100 25000 100 25000 100
Ax [mm] 116 117 145 180 146 150
Ay [mm 1052 1061 1072 1089 1079 1085
Az [mm 1051 1056 1100 1100 1082 1094
rg [mm 1977 1974 1966 1966 1968 1967
Yy [mm 42.6 -1.9 -3.9 1.5 -1.1 1.7
zg |[mm 667 685 702 699 701 706
dg—_c [mm] 63 34 31 35 33 33
4 1.234 0.971 1.597 1.140 1.213 0.969
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(a)60rpm, 2500points (b)60rpm, 10000points

(¢)120rpm, 2500points (d)120rpm, 10000points

(e)180rpm, 2500points (£)180rpm, 10000points
Fig. 3 Result of 3D scan
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Fig. 4 Top view of the board
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Fig. 5 Example
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(a)environment

(a)120rpm (b)180rpm

Fig. 6 Experiment for detection of moving object

Table 2 Identification rate

rotation speed | static object | moving object
60[rpm] 88.3[0] 100[0 ]
120[rpm)] 96.3[0 ] 100[0 ]
180[rpm)] 82.3[0] 100[0 ]

m=60180[rpm]] 0 O0m=900000000000300000
0000000D0000000voxeld 0000 10[cm]x 10[cm]
x 10[cm)0 000000 10[m]x 000 10[m]x 002[m|0000

0 6(b)0 ()0 (d)0 60[rpm]0 120[rpm]0 180[rpm]0 0 0 0 O
00000000000000voxelJOD000D000voxeld O
00D000(b)O(c)0(d)000000000000000000
00200000000000000000000 (00 )voxeld
00000000 vexeldDOOO0O000D0000 (00 )voxeld
00000000 voxelDOOODD00(b)D(c)d(d)I0O00
0000000010000000000000080000000
00000000000000000000000000000

00006(b)0(d)0060[rpm]d 180rpm]0 00000000
00000000000000000000000000000
000000000000000000000000voxeldOO
0000000000000000000000000000
0000000000000000000000000000
voxell0DOOODOO0D00D00D000000000000000
0000000000000000000OvoxeldOODOO0
00000000000000000000000000000

000D0D00120pm|000000000096000000
0000000070 (b)0(e)0(d000000000000
00300000000000000000000000000
60[rpm]0 180[rpm]0 D00 D000000000000000
0000120pm|000000000000000000000
000000000000000000060[rpm]|0180[rpm]O0
0000D00000000000000000000120[rpm]
0000000000000000000000000000
0000000000000000000000000 voxeld
0000D000000000D000000000

=

(¢)180rpm

(a)60rpm (b)120rpm
Fig. 7 Closeup of wall
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