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alphabet letter. The database contained 600 images of different people

image cropping and noise removal. After pre-processing, three algorithms
were proposed to extract features, including the image segmentation
algorithm, the distance between border contour points and the center of
gravity algorithm, and Radon transformation. The algorithm of the distances
between the border contour points and the gravity center shows the points’
position on the peripheral curve of the hand in relation to each other and to
the gravity center, hence providing suitable structural information for
describing the states. The next algorithm is based on image segmentation,
where the ratio of the number of white pixels to the total number of pixels
is calculated in each area. The detection accuracy was improved using the
proposed method and discarding additional information in Radon
transformation besides obtaining the general image information in each
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Highlights
e Automatically recognizing 32 hand postures for Persian alphabets and translating it into Persian
e Hand posture images for each alphabet for recognizing the Persian sign language alphabet letters
e The proposed algorithms include the image zoning algorithm, the distances between the boundary contour
points and the gravity center, and Radon transformation.
e Reducing the algorithm’s execution time suitable for online systems through reducing the information storage
space and feature vector length
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Figure 1. 32 reference images used in this research, each representing one letter.
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Figure 2. The results of applying the proposed image segmentation algorithm to different images (A): Letter ('), (B): Letter (z), (C): Letter
(9), (D): The result of applying the algorithm to the sign of the letter (<), (E) : The result of applying the algorithm to the sign Point of
letter (z), (F): The significance of applying the algorithm to the point of letter (J) , (the horizontal axis is the number of divided windows
and the vertical axis is the ratio of the number of white pixels to the total number of pixels)
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Figure 5. k-NN classifier applied to the Radon transformation feature at different distances in k=1, k=3 and k=5
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Figure 6. k-NN classifier applied to the Radon transformation feature at different distances at k=1 for angles of 60, 90, 120 and 360 degrees
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Figure 7. The results of the zoning algorithm in the k-NN classifier from k=1 to k=5 at different distances
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Table 1. Recognition rate in image segmentation algorithm by changing the number of blocks using k-NN classifier
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Figure 8. The recognition rate in the proposed algorithm of the distances between the boundary contour and the center of
gravity using the k-NN classifier.
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Table 2. Comparison of recognition rate in image segmentation algorithm by changing the number of blocks and using k-NN classifier
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