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Banknote Recognition Based on Reduced Quaternion

Wavelet Transform
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Abstract: A new banknote classification method is proposed by using phase concept of reduced
quaternion wavelet transform (RQWT) to improve the banknote recognition rate and feature
extraction. Banknote is preprocessed including edge detection and slant correction. And image
is decomposed by reduced quaternion wavelet. The statistical characteristics of the decomposi-
tion coefficients are used as features of the banknote image for classification. Finally, the sup-
port vector machine is applied as classifier in the banknote classification system. The experi-
mental results show that the proposed method can obtain better results compared with other
conventional methods and satisfy the real-time requirements.
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Fig. 1 Impulse response of filter for 2-D QWT and
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Fig. 2 Edge detection of banknote image
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Fig. 3 Slant correction of banknote image
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(b) Slant correction
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Table 1 Average recognition rate of D1
ANRT DWT/ DT-CWT/ QWT/ DCT/ RQWT/
/7t % % % % %
100 73.26 72.48 76.63 72.60 88.69
50 74.45 77.94 86. 15 80. 15 90. 62
20 77.50 76. 28 88. 66 83.75 95.79
10 83.32 79. 46 87.18 84. 34 96. 86
5 87.15 83.42 83.63 82. 32 94. 28
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Table 2 Average recognition rate of D2
25 DWT/ DT-CWT/ QWT/ DCT/ RQWT/
% % % % %
100 71.48 78.16 81. 34 77.68 95. 48
50 74.56 79.42 82.59 79. 83 94.73
20 73.68 80. 56 84. 46 83.15 96. 90
10 76. 35 75. 36 80. 36 76. 80 97.25
2 77.18 72. 86 77. 84 77.52 93.67
1 80. 76 76. 37 76.08 75.83 97.95
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Table 3 Banknote recognition time
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