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Chess-piece localization and recognition method for Chinese chess robot

GUO Xiaofeng'’, WANG Yaonan'?, ZHOU Xian’en", YIN A’ting"?, ZHAO Huiping*, LIU Lei'"*

(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China; 2. National Engineering Laborat-
ory for Robot Visual Perception and Control Technology, Changsha 410082, China)

Abstract: To improve the localization and recognition of chess pieces by the Chinese chess robot system, in this paper,
we propose a positioning method based on the secondary positioning of the minimum circumcircle and the use of a rotat-
ing differential recognition algorithm. First, we use the Hough circle detection method to roughly position chess pieces
and then subject them to mean-value binarization. Next, we morphologically process the binarized images to extract the
maximum area contours and use their minimum circumcircle values to achieve secondary precise positioning of the
chess pieces. Lastly, the rotating differential recognition algorithm recognizes the secondary positioning of the corrected
images. Using the chess robot we previously developed and selecting chess pieces with a diameter of 15 mm as test ob-
jects, we collected and tested the resulting images. The results show that the positioning accuracy of the chess pieces is
within 0.5 mm, and the average positioning time is 2.6 ms. To ensure a 95% recognition accuracy of the chess pieces,
the mean full-process operation period for a single chess piece is 10 ms, which fully meets the requirements of the cur-
rent chess robot.
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Fig.1 Sketch map of chess robot system
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Fig. 3 first positioning and pretreatment flow chart
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Fig. 11 Hardware platform of Chinese chess robot system
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Table 1 Location result
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RS 33 1.1 66.7 0.24 2.41
AN 3.7 1.1 70.3 0.24 3.03
EANE A 3.0 1.5 50.0 0.33 2.51
£14 1.6 0.5 68.8 0.11 2.96
2100 2.8 0.5 85.7 0.11 3.31
214 3.4 1.0 70.6 0.22 1.62
Eani 3.9 0.6 84.7 0.13 2.55
R 3.2 1.1 65.6 0.24 2.60
ES 33 1.1 66.7 0.24 3.11
SR 2.6 1.5 423 0.33 2.50
LEE 3 3.1 0.9 71.0 0.20 2.91
ey 23 0.6 74.0 0.13 321
B 33 1.9 424 0.42 1.44
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Table 2 Recognition result
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Table 3 Recognition results when the angle is 13 degrees
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