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Abstract

To increase accuracy and efficiency of terrain labeling in agricultural environment, a method based
on lterative-RELIEF was proposed. In this method, training samples were generated by super-pixel
segmentation, and then the feature selection algorithm Iterative-RELIEF output a feature weight vector
with its elements representing to which extent the corresponding feature influenced the results of terrain
labeling. A large amount of irrelevant features were discarded by setting the feature weight threshold. In
the labeling experiment over DARPA datasets, the proposed method not only raised the accuracy of
ground labeling and the recall rate of obstacle labeling by 1% and 0. 8% , respectively, but reduced the
computational complexity of the SVM terrain classifier by about 40% . In the navigation experiment, the

method increased the efficiency of the agricultural robot by about 15% .
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Fig.1 An example of super-pixel segmentation and

division of field of view
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Tab.1 Labeling accuracy of SVM classifier %
TS A [l
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FIEIE S
SVM + SVM + SVM + SVM +
SVM SVM SVM SVM
[-RELIEF [-RELIEF [-RELIEF [-RELIEF
DSIA 88. 00 89.22 99.52 99.53 99.51 99.51 85.79 87.34
DSIB 89.75 90. 35 99. 44 99. 44 98.58 98. 59 88. 81 89. 45
DS2A 73.85 74.37 99.58 99.59 98.95 98.97 89.92 90. 37
DS2B 68.92 69.43 99. 63 99. 65 98. 96 99. 02 88.07 88.91
DS3A 79. 84 81.00 99.52 99. 54 97. 16 97.23 93.95 94. 47
DS3B 70. 84 73.01 99. 57 99.58 97.90 97.91 92.38 93.01
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Fig.2  Qualitative results of SVM classifier
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Tab.2 Comparison of computational complexity

SVM SVM + I-RELIEF
) " n N N
. A iiz 4% R A ii?ﬁl 4% THIA S IR TSI
DS1A -7 1076 37 138 7017753 34 71 3 880 624 0.55
DS1B —43 803 48 138 7279776 41 66 3591 682 0.49
DS2A -25 879 48 138 7 154 784 48 61 4238 640 0.59
DS2B - 86 961 68 138 13776 120 66 72 9 040 284 0. 65
DS3A -12 817 39 138 3787 290 39 78 5699 070 0. 66
DS3B —42 528 37 138 3469 453 33 74 1900 305 0.55
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