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Multi-font Printed Uyghur-Kazakh-Kirghiz Keyword Image Recognition
SARDAR Parhat, ABDURAHMAN Kadir and ALIMJAN Yasin

School of Information Management, Xinjiang University of Finance and Economics, Urumgqi 830012, China
Abstract Aiming at the problems of single font type,small size of recognition data,indistinguishable recognition fields and lack
of research on Kazakh and Kirghiz printed character recognition,a multi-font printed Uyghur-Kazakh-Kirghiz keyword recogni-
tion method based on convolutional neural network(CNN) is proposed. Firstly,aiming at the problem of lack of Uyghur-Kazakh-
Kirghiz printed image corpus,based on image synthesis technique,a Uyghur-Kazakh-Kirghiz keyword image data set including 32
font type is constructed. Secondly, using data augmentation technology to add different level of noise, rotation and distortion
effects on these images to further reflect the natural scene features of the data set. Thirdly.using a multi-layer CNN network to
train the image recognition model on this data set,and obtaining the recognition accuracy over 96. 5% ,and the accuracy of about
96 % is obtained in the actual print image recognition task including 3 commonly used fonts. This method has fewer pre-proces-
sing steps and it outperforms previous recognition approaches within the classical machine learning framework. Experimental re-
sults show that the recognition method based on synthetic image data can better realize the task of multi-font printed Uyghur-Ka-

zakh-Kirghiz image recognition.

Keywords Uyghur-Kazakh-Kirghiz, OCR,Image synthesis.Convolutional neural network,Keyword image recognition
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Table 1 Examples of surface forms of Uyghur-Kazakh-Kirghiz

characters in Arabic
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Fig. 1 Convolutional neural network framework
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Fig. 2 Printed Uyghur-Kazakh-Kirghiz word image synthesis tool
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Fig.3 Examples of printed word images with different fonts
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Fig.4 Examples of noisy, rotated and distorted word images
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Fig.5 Influence of iteration on recognition results
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Table 2 Influence of network depth onrecognition results
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% F R 95.13 0.1533
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Table 3 Comparison of recognition results with different data scales

EES &5 EHE/ N
A % F R b AR IR
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50% 95.18 95.19 95.32
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Table 4 Comparison with the recognition results of previous methods
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Table 5 Recognition effect of the model in actual image data set
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