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Obstacle detection for robot in unknown environment

Wang Wenge' , Wu Kaibin' ,Zhu Jiang” , Duan Wenbin',Xu Chongyang'
1. College of Mechanical and Vehicle Engineering , Hunan University , Changsha 410082 , China ;

2. College of Electric and Information Engineering , Hunan University , Changsha 410082 , China

Abstract : Because of the unevenness of terrain and the uncertainty of the position and orientation of a mobile robot, it is

difficult to get the obstacle characteristics in unknown environments. In order to detect the obstacle characteristics

accurately,a 3D camera is used to obtain a gray image and the depth information of the environment. Then a threshold

method based on the obtained gray image and the 3D information is presented to determine the area of an obstacle. But

inaccurate feature detections will still exist in the above 3D information threshold method, caused by different factors, for

example ,too much transition regions between the ground and the obstacle are eliminated or the relative position between the

robot and the slope is uncertain. In order to solve these problems,a region recovery algorithm and a computation method of

slope degree estimation are developed. Experimental results show that our algorithm has the merits of simplicity,

effectiveness, accuracy and high robustness.

Keywords : robot; 3D-camera; environment perception; obstacle
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Table 1 Slope computation results

AR R 5 L PRI L RMkLE PR
HIPLAEA 21. 5° 21.2° 22.4° 22.9°
HIMLZE N 29. 6° 19.8° 22.1° 22.9°
HIHLZE( 40. 6° 16.4° 23.1° 22.9°
HIPLAT{5 18. 4° 31.4° 32.2° 33.4°
HIHLAT5 31. 3° 28.5° 32.8° 33.4°
HIMLA 15 40. 3° 25.1° 31.9° 33.4°
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Fig.3 The geometrical relations between robot and ditch
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Table 2 Results of slope features detection

RHPRSAE RHEE R XEWREEITRE bR
RHEHEES/m 3.09 3.21 3.30
RHE R/ em 71 79 83
RHEIERE () 31 32 30
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Fig.6  Detecting process for ditch obstacle
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Table 3 Results of ditch features detection

Y/ em P/ em VIS /m
HHE 12.5 34 2.25
SEPR{E 18 35 2.31
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Fig.7 Detecting process for stone obstacle
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Table 4 Results of stone features detection

ARFE RBEEIEE  XEWREEIRE hRE
5 BE/ cm 27 36 37
FEJE/em 28 29 30
PEES/m 2.75 2.77 2.80
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