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ABSTRACT

In this research, an intelligent computer system is designed for recognizing
printed Russian letters by extracting features of the letter by finding the Eigen values
which then used for training and testing the artificial neural network used in this work
namely, EIman NN. This network is used as a tool for decision making. Data is entered
using a flatbed scanner which results in high extensity, fineness and homogeneous BMP
extension images. The programs are implemented by Matlab language, the software
include image enhancement techniques, image segmentation, resize the segmented
image and features extraction dependent on Eigen values .These values are then used to
train and test the EIman Neural Network. In this work the pass ratio of recognition up
t0 90 % .

Keywords: Intelligent system, Russian letters, artificial neural network, EIman NN.
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Number Letter Eignv1 Eignv2 Eignv3 Eignv4 Eignvs Eignvé Eignv7 Eignv8 Eignv9 Eignv10 Eignv11 Eignv12
1. m 5.53435 1 -1.59913 1.04E-08 0.689446 0.24873 0 5.53435 0942572 0 1.04E-08 0
2. —N 2 -2E09 -1.7E-06 0 347E-06 5.27E-17 0 2 3E-06 -3E-06 0 0
3. _|— 2 1.57E-16 3.15E-06 -1E-17 -1.6E-06 -1.3E-16 0 2 0 2.73E-06 -1E-17 0
4, Y 1.618034 0.24725 1 -1.7E-06 0.618034 252E-17 0 1.618034 0 0 -1.7E-06 -1.2E-08
5. K 1 1 1.06E-16 0.58684 -1.4E-17 -1.4E-17 0 1 8.92E-09 -8.9E-09 0.58684 -2.8E-18
6. E 2 0.10278 8.9E-10 -TE-16 5.9E-17 S5.9E-17 0 2 0 0 -7TE-16 -7.1E-10
[£ H 1 3.44E-06 3.7TE-17 9.3E17 1.19E-16 3.66E-17 -1.2E-08 1 7.14E-09 -7.1E-09 9.3E17 0
8. r 2.01E-09 -1.24346 S8E-10 T.TEA7 3.51E-17 -3.1E-18 0 2.01E-09 0 0 T.TEA7 2.21E-17
9. 1] 2 1 1.57TE-16 1.72E-17 1.12E-16 9.1E-17 0 2 4 6E-09 0 1.72E-17 0
10. E 4.494493 1 0.24725 4.6E-06 -1E-08 -7.5E-17 0 4.494493 0.401701 0 4.6E-06 2.98E-09
1. |3 1 -0.27341 0 -9.5E-09 0 0 0 1 0 0 -9.5E-09 0
12. X 2.205569 1.11E-16 0.10278 1.86E-17 -1E-17 1.89E-16 0 2.205569 0.665457 9.5E-09 1.86E-17 0
13. b 1 0.61803 -1.7E-06 2 68E-09 -1.3E-09 1.31E-09 0 1 -3E-06 2.98E-06 2 68E-09 0
14. <P 3.727 308 -1 1.102994 -3.5E-05 6.7E-09 6.7E-09 0 3.727 308 0 0 -3.5E-05 -2.1E-09
15. bl 1 “1.1E17 -7TE-16 -1.9E-09 1.44E-16 1.44E-16 -1.6E-08 1 2.02E-08 -2E-08 -1.9E-09 1.42E-09
16. B 1 7.39E-09 2.92E-16 6.3E-05 3.09E-17 3.09E-17 -1.4E-08 1 0 0 6.3E-05 7.2E-18
17. A 2546818 0.42273 0.27341 282E-17 -7.7TE-17 1.96E-17 0 2546818 0.563821 2.21E17 282E-17 1.43E-17
18. n 1 0.41964 S5.5E-17 2.66E-17 5.9E-18 5.9E-18 0 1 0 0 2.66E-17 -1.4E-17
19. P 1.618034 6.31E-05 9.2E-06 -3E-06 4.6E-06 4.3E-18 0 1.618034 0 7.97E-06 S3E-06 -1.8E-17
20. o] 1 -3.8E-17 9.55E-09 8.68E-17 5.63E-11 5.6E-11 0 1 0 0 8.68E-17 0
21. n -1.1E-17 2.04E-06 6.8E-17 -1.1E-17 -1.5E-17 5.7E-18 9.36E-09 -1.1E-17 0 0 -1.1E-17 -1.8E-18
22. h— 1 1 -7.4E-09 -0.00011 2.7E-09 -1.9E-09 0 1 0 0 -0.00011 0
23. K 2.845466 4.69E-15 0.42273 -1.2E-16 -3.5E-05 3.54E05 0 2.845466 1.107719 3.54E-05 -1.2E-16 3.54E-05
24. i) 1.839287 -2.2E-16 0.41964 0.999997 1.89E-09 4.32E-16 0 1.839287 0.606291 0 0.999997 0
25. A 6.31E-05 -1.1E-08 6.3E-05 1.04E-08 1.04E-17 1.04E-17 -6.3E-05 6.31E-05 6.31E-05 -6.3E-05 1.04E-08 1.08E-17
26. Y -3.8E-17 -1.30278 -3.9E-17 0 1.53E-17 2.34E-18 -1.5E-08 -3.8E-17 0 0 0 0
27. Cc 2.04E-06 1.000002 4.1E-06 -1E-17 2.66E-17 £5.8E-18 -3.5E-06 2.04E-06 0 1.08E-09 -1E-17 2.63E-17
28. M -1 1 -3E-06 -1.7TE-06 5.97E-06 -1.7E-09 0 -1 5.17E-06 5.2E-06 -1.7TE-06 0
29. n 1 -2E-09 -4 4E-15 0.58684 -2.6E-17 1.45E-17 0 1 0 0 0.58684 0
30. T 2 1.57E-16 -1.1E-17 -TE-16 -1.3E-17 3.87E-18 0 2 2.7E-17 2.71E17 -7TE-16 0
3. b 0.000106 -0.24725 -1.1E-08 9.3E17 2.83E-17 -“1.5E-17 0 0.000106 0.000106 0 9.3E-17 0
32. B 2.302776 1 -1 -1.TEA7 -1.2E-16 9.9E17 0 2.302776 0 -1.6E-09 -1.TE17 0
33. L2 2 0.10278 1.000002 1.72E17 3.05E-16 -1.5E-17 0 2 2.93E-06 0 1.72E-17 3.52E-17
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