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Robot vision environmental perception method based on hybrid features
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Abstract: An image-matching method for robot environmental perception based on hybrid features from color histograms
based on the scale-invariant feature transform ( SIFT) is proposed. The SIFT is combined with color histograms to make a
compromise between high perception accuracy and real-time processing needs. First images are processed by making an
average of the lightness then the extracted features are added to the main color histogram which is more robust against
lightness and dynamics in the environment. The number of SIFT values is controlled and local color statistical information is
added to the SIFT which is more accurate and faster for real-time matching. After wards the process of features—etrieval is
accelerated by hierarchical matching. Finally the scheme is optimized using the proposed reasoning method based on
previous knowledge from databases to further improve the accuracy of perception the simulation and experiment results show
that when the scale of the database is growing the advantage of the proposea method proposed is prominent.
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Fig.5 Framework of vision-based environment perceptions
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Table 1 Performance-contrast between two methods : [
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16 x32 378.853 562.193 7.492 8.466
-
16 x 64 551.872 663.213 5.010 7.264 '1
16 x 128 520.757 1482.73 4.088 5.777
|
16 x 256 530.765 1751.40 2.841 5.208 |
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Table 2 Experimental configuration

Muratec RCA87A
18 mx8 m
VC++6.0
SDK OpenCV1.0
SQLite
/ 32 x40 x 16
/ 320 x 240

9
o 10 em/s»

7

9

Fig.9 The video of real robot environmental perception with the occlusion of human and change of light
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