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Research on fast target recognition algorithm based
on spot contour feature

XIE Zhong=xu' > WANG Zhi-gian' SHEN Cheng-wu' LIU Xu'*> SUN Hao-yang'*
ZHENG Bo-wen' > CHENG Shun'’
(1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China;
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: The largefield visual landing guidance system needs to quickly detect the cooperative targets mounted on
the UAV during the autonomous landing of the UAV. The cooperative target exists in the form of light spots on the im—
age so in order to meet the real-time requirements of the system a fast spot detection algorithm based on contour fea—
tures is proposed in this paper. Firstly according to the characteristics of light spots in the image the target clipping
method is used to extract the light spots in the original image so as to reduce the amount of computation. Then
through the image preprocessing the irrelevant information and noise interference in the background are eliminated to
enhance the clarity of the spot. Finally the least square algorithm is used to locate the center of the light spot by el—
lipse fitting. The experimental algorithm is compared with other spot detection algorithms so as to verify the real-time
performance of the system. The results show that the proposed algorithm can reduce the running time to 36ms while
ensuring the accuracy.
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Fig. 2 Spot image and 3D gray distribution map
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o Tab.1 Experimental equipment parameters
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Fig. 5 Flow chart of fast spot detection algorithm based
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on contour feature

Fig. 6 Experimental equipment drawing

Fig. 7 Image processing process of spot detection algorithm
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Tab.2 Spot center coordinates
1| (1315 1014) (1314 1014) (1314 1014)
2| (1356 1016) (1356 1016) (1355 1015)
3| (1331 1024) (1330 1024) (1329 1024)
4| (1355 1016) (1354 1016) (1355 1016)
3 ( :ms)
Tab.3 Overall running time( Unit: ms)
1 192.9 180. 4 35.5
2 191. 4 178.5 35.8
3 192.5 181.0 35.5
4 193.7 179. 6 35.8
8
2. 3
Fig. 8 Image processing process of spot detection
algorithm based on brightness adjustment
35. 8 mso

Fig. 9 Image processing process of fast spot detection

algorithm based on contour feature
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