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Abstract A novel recognition method for laser active lighting system based on contour torque features and
bag of features (BoF) is proposed. The concept of torque is introduced and a multi- scale contour torque
feature region detector and a contour torque local invariant feature descriptor are proposed. The multi-scale
contour torque feature region detector can extract the smallest feature region that contains the whole
contours. The contour torque local invariant features can commendably represent the size, position, shape
regularly of the contours, and they are also invariant to image transformation. What’'s more, the features are
efficiently to compute. The contour torque local invariant features of an image with BoF algorithm is added up
to generate normalized feature histogram, which is then input into the trained support vector machine (SVM)
for recognition. The experimental results indicate that compared with existing laser active lighting recognition
algorithm based on Hu moment and BP neural network, the recognition rate is increased by the proposed
method by 7.33% in rotation transform and 19.08% in affine transform, respectively.
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Fig.5 Recognition results of rob at night using Hu moment + BP neural network
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Table 1 Statistics results of target recognition at night

Target transform Recognition rate using method in Ref.[3] Recognition rate using proposed method
Rotation 76.21% 83.54%
Affine 40.06% 59.14%
Rotation+affine 62.26% 75.80%
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