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Abstract: On the requests of coded targets in the close-range photogrammetry for precision position
and decode recognition, an algorithm to automatically detect and recognize the cyclic coded targets was
proposed. Firstly, the canny edge detection was used to process images, not only the noises but also
the non-coded target were filtered by means of calculating the centroids of closed contours and a series
of criteria. Then the least square ellipse fitting was taken to locate the coded target, and each coded
target contour could be segmented and filled when the fitting error was satisfied. Finally, a transfor-
mation method named Affine LOG Polar Coordinate (ALPC)that has the property of transforming lo-
cal concentric ellipses into parallel straight lines was proposed to transform each coded target for deco-
ding. Experimental results show that the algorithm presented in this paper can locate the coded tar-
gets to a sub-pixel level, and the average recognition accuracy rate can reach 98. 8% when the angle
between the camera optical axis and the normal of coded target is less than 60° . Furthermore, the rec-
ognition accuracy rate can still reach 90. 2% when the angle is 70°, and the recognition accuracy rate

can reach 96. 46 % under the complex background. In conclusion, the algorithm proposed can fully
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satisfy the precision and accuracy requirements of coded target location and recognition in the close-

range photogrammetry.

Key words: close-range photogrammetry; coded target detection; coded target recognition;Canny edge

detection; Affine LOG Polar Coodinate(ALPC) method; decode
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