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Fig. 1 Fusion system used for capturing image
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Fig. 2 Registering interface of fusion system
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Fig. 5 Color image for shrub
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Fig. 6 Laser image for shrub
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Tab. 1 Basic probability assignment function
e N e e S VE
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trunk m1(2) = 0.006 m2(2) = 0.026 m3(2) = 0.080 my(2) = 0.173 ms(2) = 0.236
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Tab. 2 Dempster fusion results based on five kinds of features

m

f5(stone) = 0. 188 f5(trunk) = 0. 188 f5(shrub) = 0. 188 f5(water) = 0.012

£5(@) = 0.425

J1 X f2 X f3 X fy(stone) =0. 257
J1 X f2 X f3 X fy(trunk) =0. 078
S1 X f2 X f3 X fi(shrub) =0. 345
1 X f2 X f3 X fi(water) =0. 224

S1X f2 X f3 X £1(©) =0.096
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m() =0
m() =0
m((J)=0
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m () =0
m(J) =0
m(shrub)=0. 133
m() =0
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m() =0

m() =0

m() =0
m(water) =0.013

m(water) =0. 005

m(stone) =0. 183
m(trunk) =0. 055
m(shrub) =0. 246
m(water) =0. 159

m(®)=0.068
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Fig. 7 Shrub identification results
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Fig.8 Trunk identification results
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Obstacle identification in cross-country environment
for unmanned ground vehicle

ZHAO Yi-bing”, GUO Lies ZHANG Ming-heng, LI Lin-hui

( State Key Laboratory of Structural Analysis for Industrial Equipment,

Dalian University of Technology, Dalian 116024, China )

Abstract: Aiming at the problem of cross-country environment perception of unmanned ground
vehicle, Dempster fusion rules are applied to identifying obstacle. Firstly, five kinds of representative
features are selected based on CCD and laser sensor. Secondly, sensor data is transformed to evidence
space, and the obstacle identification membership is computed by using fuzzy interpolative method,
then correlation coefficient is obtained. Thirdly, according to obstacle identity and weight correlation,
experimental formula is selected to compute basic probability assignment function. Finally, based on
Dempster fusion rules, the ultimate basic probability assignment function is acquired, the
identification and decision-making rules are set to determine obstacle classification. Test results show

the good robustness and real-time property by using D-S theory to identify obstacle.

Key words: unmanned ground vehicles; environment perception; D-S theory of evidence; basic

probability assignment function



