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ABSTRACT

In the game, to rule out human beings as judges for justice, and
replacing by using computers to avoid cheating, computer machines are
used to accomplish the task of judges by a mage recognition technology.
This study develops a circle scanning technology to correctly identify all
the chess texts so to achieve 100% accuracy.

The algorithms used in this study are divided into the two phases. The
first phase does the energy conversion for the chess images; the method
pre-treats the input images to obtain the binary images, which are
conducted through cutting into two objects: circles and texts.
For segmented circular objects, the distance from the circle center to a text
outline is calculated. Its calculation is adapted by dividing the circular
object into 360 equal parts, each part for one degree angle; the ratio of
radius and distance is calculated for each degree, and is used as the
measured value. We found that when images are shrieked or enlarged, the

scale is proportional so that it is confident to use the proportion ratio to



identify for enlarged images, shrink images or tilt chesses The second
phase does the template matching. The 360 values obtained in the previous
phase are conducted for the slope calculation to identify the most
appropriate starting point of comparison. By using the threshold value, the
first energy point is selected for template matching. This method can
identify the after-rotation texts.

This study has three advantages: (1) the ratio method used in this
experiment can resist the text deformation, such as enlarging, shrinking, or
tilting. (2) In this paper, 360 degrees sampling of calculation can resist text
rotation. (3) This study just uses a Webcam to identify the entire

chess board, and therefore the cost is low.
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