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The Development of a Map Building Algorithm
using LADAR for Unmanned Ground Vehicle
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Abstract: To be high efficient for a navigation of unmanned ground vehicle, it must be able to distinguish between safe and
hazardous regions in its immediate environment. We present an advanced method using laser range finder for building global 2D
digital maps that include environment information. Laser range finder is used for mapping of obstacles and driving environment in
the 2D laser plane. Rotary encoders are used for localization of UGV. The main contributions of this research are the development of
an algorithm for global 2D map building and it will turn a UGV navigation based on map matching into a possibility. In this paper, a
map building algorithm will be introduced and an assessment of algorithm reliability is judged at an each environment.

Keywords: UGV (Unmanned Ground Vehicle), LADAR (Laser Detection And Ranging), SLAM (Simultaneous Localization And

Mapping), Map Building
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Fig. 1. Domestic and foreign unmanned ground vehicle.
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Fig. 3. LMS291_S05 from SICK company.
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Fig. 4. E308S series encoder from AUTONICS company.
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8 : Vehicle heading ()

r: Turning radius

w2 Vehicle width (=160cm)

dl : Movement distance of left wheel (om)

dr : Mov & dist of right wheel {cm}
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Fig. 5. Principal of heading value based on encoder.
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Fig. 8. Point-cloud map to Boolean map.
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Fig. 9. Global map correction using map editor.
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