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Fig. 1 Single unit signal flow greph of implementation of the 2-D discrete wavelet transform (DWT)
{a) single unit of a multiscale imege decomposition, (b) single unit of a multiscale image reconsbruction
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Table § The values of n.5, ,;.

» £0 +1 +2 +3 +4
. - —
B o602 949 0. 266 864 0. 078 223 0. 015 864 0. 026 74
5. 0557543 0. 295 636 —0.028 772 —0. 045 636
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Fig. 3 Schematic diagram of Fig. 4 Mexican-hat function
classified vector quantization
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Fig.5 97 biorthugonal wavelet {a} analysis wavelet ¥, (b} synthesis wavelet ¥
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Fig. 6 Resuits of image coding by wavelet/classified vector quantizer{ W/CVQ)

{a} initial fingerprint image, {b} wavelet transform of ipitial fingerprint image,
{c) coded wavelet transform result. (d) reconstructed fingerprint image
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Fig. 7 Principle of real-time optical Fig. 8 3-D graph of correlation resuls
fingerprint recognition system
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IMAGE WAVELET/CLASSIFIED VECTOR QUANTIZATION AND
ITS APPLICATION IN FINGERPRINT RECOGNITION ¥

Ruan Zhigang Wang Ruli
(Optoelectranic Engineering Research Center yShanghai nstitute of Technical
PhsicsChinese Academry 8f Sciences, Shanghar 200083 :China)

Abstract A novel Vector Quantizer (VQ),which is suited for Wavelet Transform (WT)
coefficients, named Wavelet/Classified Vector Quantizer (W/CVQ) is proposed. Tt is
proved that the information related to image edges is the zero-crossing segment in image
WT result. According to zero-crossing segments in vectors, vectors can be classified into
several classes,and a subcode book corresponding to each class is generated ,respectively.
Prirnary experimental results show that W/CVQ can overcome the shortcoming of tradi-
tional VQ that information related to edges in WT coefficients can not be preserved per-
fectly. The applicatoin of the results to real-time optical fingerprint recognition systermn
shows that this method can preserve information enough to make sure the correctness of
recognition of the system.

Key words wavelet transform ,quadrature mirror filter array, zero crossing, vector guan-

tization.




