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Visual Features for Long-Range Terrain Perception
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Abstract: A visual features based long-range terrain perception method for mobile robots is presented. This approach
follows a near-to-far learning procedure. Firstly, the obtained image is segmented and the scale is normalized. Then, hue
features for representing the color information and LBP (local binary pattern) features for representing the texture information
are extracted. Next, the near field terrain samples are labelled obstacle and ground using stereo vision, and then a classifier
is trained with these labelled samples to classify the rest unknown samples. Finally, confidence values are defined based on
posterior probability to reclassify the low confident samples for further improving the classification accuracy. Experiment

results show that the proposed approach can achieve long-range terrain perception accurately and stably.
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Fig.1 Scale normalization results
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Fig.2  Main process of long-range terrain perception
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Fig.3 A typical confidence histogram
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4 SLIGSr4T (Experimental analysis)
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Tab.1 Classification accuracy
— Iy RMEFE 1%
@AHETTE LBP 7 fufl + LBP RMBIE M + LBPBIER  FAEMARIBIE W AZIES

DS1A 69.97 87.27 88.33 89.25 69.52 73.43
DS1B 82.42 85.97 87.67 89.84 69.17 77.14
DS2A 88.74 90.08 90.46 92.16 65.32 74.33
DS2B 84.71 91.23 90.65 91.57 67.94 72.72
DS3A 86.16 82.52 88.34 93.53 69.11 84.59
DS3B 85.51 79.67 87.96 91.40 71.67 79.05
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Fig.4 Comparison of terrain perception results among several methods
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Tab.2 Comparison between the proposed method and the
existing methods

Btk __ RMSE -
ETUVIE IR CAE A5k
DS1A 0.351 0.266 0.349 0.202
DS1B 0.313 0.254 0.385 0.254
DS2A 0.271 0.302 0.352 0.218
DS2B 0.283 0.462 0.483 0.266
DS3A 0.237 0.204 0.152 0.192
DS3B 0.251 0.272 0.187 0.185

5 %5i& (Conclusion)
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