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Fingerprint Classification and Identification Using
Wavelet Transform and Correlation

of M %, & % 3

(Seok Won Lee and Boo Hee Nam)

Abstract @ We present a fingerprint identification algorithm using the wavelet transform and correlation. The wavelet
transform is used because of its simple operation to extract fingerprint minutiaes features for fingerprint classification.
We perform the rowwise 1-D wavelet transform for a 256x256 fingerprint image to get a 1x256 column vector using
the Haar wavelet and repeat 1-D wavelet transform for a 1x256 column vector to get a 1x4 feature vector. Using
PNN(Probabilistic Neural Network), we select the possible candidates from the stored feature vectors for fingerprint
images. For those candidates, we compute the correlation between the input binary image and the target binary image
to find the most similar fingerprint image. The proposed algorithm may be the key to a low cost fingerprint identification
system that can be operated on a small computer because it does not need a large memory size and much computation.
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Fig. 1. (a)Gray level finger print and (b) its
binarized image.
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Fig. 2. Block diagram of proposed algorithm.
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Fig. 3. Wavelet transform block diagram.
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Fig. 4. Fingerprint(a) and output value of wavelet
transform.
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Fig. 5 (a) Feature vector for the 1st wavelet
transform, (b} Feature vector for the 6th
wavelet transform.
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Fig. 6. Examples of wavelet transform of
fingerprints.
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Fig. 7. Vector distance between (a), (b), (c), (d),
(e) in Fig. 6.
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Fig. 8. Output of PNN.
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Fig. 9. 'Salt & Pepper’ noised image.
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Fig. 10. Wavelet transform of noised image.
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Fig. 11. Output of PNN from Fig 8.
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Fig. 12. (a) 1-D Convolution diagram of binarized
data and (b) its result.

A =4,



394

$7} uiAe QB vY JYUolEY H9E wE
F ARTAH A4 BTk o|¥A ARTHS FA5E F
dgtol ex Arae AGuiels ) Foz U gol
A zolt dPulolels 1AAtoE By opig} 23}
AYOIEE o188 4 UL, HHEE ¥ol7] A3k He]
el 2718 59 4 3ok

sl

8
p—-
SalCey

Y T .6‘4

U

Ny
N

i

f
|
|
R r(_
/
B

(b)

a3 13 2-D. (@A E deolee AEFAH ZHile
mesh, (b) 2] contour.

Fig. 13. (a} mesh plot of the 2-D sample data,
(b) its contour plot.
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Fig. 14. (a) Target fingerprint, (b} normal input
(c) output of (b), (d) rotated input, (e)
output of (d), (f) shifted input, (g) output
of ().
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