Joumnal of Institute of Control, Robotics and Systems Vol. 14, No. 8, August 2008 809

BolXM 274 E ol &t

TR X2

ZO =214 AMAF MA

Design of an Obstacle Detecting System for Unmanned Ground Vehicle
Using Laser Scanner
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Abstract : This paper describes an obstacle detecting system of an unmanned ground vehicle (UGV). The unmanned ground vehicle
is consists of several systems such as vehicle control system, navigation system, obstacle detecting system and integration system.
Among these systems, the obstacle detecting system is a driving assistance system of UGV. Through the UGV is driving, the system
detects obstacles such as cars, human, tree, curb and hills and then send information of obstacles position to integration system for
safety driving. In this research, the obstacle detecting system is composed of 5 laser scanners and develop algorithms of detecting

obstacles, curb, uphill and downhill road.

Keywords : unmanned ground vehicle, laser scanner, obstacle detecting system, local map
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Fig. 2. System configuration of unmanned ground vehicle.
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Table 2. LMS291-S05 Specification.

Range 80m/30m
Scanning Angle Max. 180°
Angular Resolution 0.25°(53ms)/0.5°(26ms)/1°(13ms)
Data Interface RS-232/RS-422
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Fig. 4. Raw received data from laser scanner.
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Fig. 5. Mounted laser scanners on unmanned ground vehicle.
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Fig. 6. Scanning range of each laser scanner.
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Fig. 11. Result of obstacle detecting using the LS1.
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Fig. 12. Result of generating local map using LS1.
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Fig. 13. Curb detecting test environment.
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Fig. 14. Result of detecting curb using LS4, LS5.
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Fig. 16. Classification of detecting area.
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Fig. 17. Extension of a part of the detected curbs.
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Fig. 19. Local map of result of detect curb.

I 20. 1% % ellE Arot ANHE At @dE =
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Fig. 21. Mounted position of laser scanner (LS2, LS3) and ROI.
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Fig. 23. Test environment of detecting an uphill road.
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Table 3. Definition of cell information at obstacle local map.
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Fig. 30. Test environment.
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Fig. 31. Merged map with obstacle local map and road local map.
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