27558 3 3 Vol. 27, No. 3
20054 5 H Hlaz A ROBOT May, 2005
YLEST . 1002-0446( 2005) 03-0247-05

LT oo M g (AR S M TE B ER R

B, ORRT, OB, R

(LM RFN TR RES WA AT, BV 764 710049)

WO ENERMAESE N, R T En e Mg, T —ROE S R P B IR, T B A R A
TEAR G WAL TE I L1 ST . A B2 AR T SRR e 1 2, X RS R A Z By B RIA R R EAT PRI ; #E HSV
T 25 1) K € s SR 38 25 TR A0 A 45, R 5004 28 090 48 B B T 40 AR 00 0 4 T I B s vk, R
L F PRI AS AT W BRI . SRR 45 AR | 7 1 Be 0 B M JEAT A 45 0 1 I PR

KEAA] . ETTMA ML ; bR ; 8RR 5 ; 35450 fh i e PR B

TS TP24 kbR B

Tracking of Unstructured Road
Based on Principal Component Analysis Neural Networks

LI Qing, ZHENG Nan-ning, MA Lin, CHENG Hong
(Institute o f Artificial Intelligence and Robotics, Xian Jiaotong University, Xian 710049, China)

Abstract: W ithin a probabilistic framewotk, based on principal component analysis neural networks, a novel Monte Carlo
tracking technique is suggested for autonom ous navigation of land vehicles on unstructured roads. The straight road model is
used to represent road edges and its status is predicted by the second-order autoregressive model. Color information and local
spatial features are combined in the HSV color space in order to obtain principal components by principal com ponent analysis
neural networks. The status of the road is estimated by particle filters according to statistical features of road edge windows.
Experimental results show that the unstuctured road tracking can be robustly realized by the method.
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2 THMEI (Road model)
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Fig.1 The straight model of the road and the interesting area in which the principal components are analyzed

3 At LIERR ) T J0 0T (Principal com-
ponent analysis of unstructured road)

FJ6HT (PCA, Principal Component Analysis)
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4 MEFIRES (Probabilistic tracking)
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Fig. 2 Different positions of the boundary window
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( b) Variation of s when trapezoid ABCD displacing from Fig. 2( b) to Fig.2( ¢);

( ¢) Variation of s when trapezoid ABCD displacing from Fig. 2( a) to Fig. 2( d).
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Fig. 4 Flow chart of algorithm implementation

5 SKIGZEH (Experiment results)
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Fig. 5 Two typical frames of the tracked sequence

6 %51 (Conclusion)
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