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A major approach for fingerprint recognition today is to extract
minutiae from fingerprint images and to perform fingerprint
matching based on the number of corresponding minutiae
pairings. One of the most difficult problems in minutiae-based
fingerprint recognition has been that the recognition performance
is significantly influenced by fingertip surface condition, which
may vary depending on environmental or personal causes.
Addressing this problem, we have proposed an efficient
fingerprint recognition algorithm wusing phase-based image
matching. The use of phase components in 2D discrete Fourier
transforms of fingerprint images makes possible to achieve highly
robust fingerprint recognition for low-quality fingerprints.
However, due to its high computational complexity, the proposed
algorithm is not suitable to be implemented in compact

Table 1. Performance comparison
MINUTIAE BLPOC PROPOSED
EER 7.3 25 23
ZeroFMR 174 5.0 43

fingerprint matching devices for home applications. In this
paper, we propose an improved fingerprint recognition algorithm
using phase-based image matching, which significantly reduces
computational complexity without degrading recognition
performance, compared with the reported algorithm (Table 1, Fig.
1). We also present prototype implementation of a
high-performance, easy-to-use fingerprint matching device for
home applications, which employ a specially designed ASIC for
executing the proposed algorithm in real time (Fig. 2, Fig. 3)
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A major approach for fingerprint recognition today is to extract minutiae from fingerprint images and to

perform fingerprint matching based on the number of corresponding minutiae pairings.

One of the most

difficult problems in minutiae-based fingerprint recognition has been that the recognition performance is

significantly influenced by fingertip surface condition, which may vary depending on environmental or personal

causes.

Addressing this problem, we have proposed an efficient fingerprint recognition algorithm using

phase-based image matching. The use of phase components in 2D discrete Fourier transforms of fingerprint

images makes possible to achieve highly robust fingerprint recognition for low-quality fingerprints.

However,

due to its high computational complexity, the proposed algorithm is not suitable to be implemented in compact

fingerprint matching devices for home applications.

In this paper, we propose an improved fingerprint

recognition algorithm using phase-based image matching, which significantly reduces computational complexity

without degrading recognition performance, compared with the reported algorithm. We also present prototype

implementation of a high-performance, easy-to-use fingerprint matching device for home applications, which

employ a specially designed ASIC for executing the proposed algorithm in real time.
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1°:

location of 7,  (n,n,).

images f'(n,n,) and g'(n,n,).

1. Repeat the following process over the angular range —20°<6<20° with an angel spacing

e  Generate the rotated image f,(n,n,) of the registered fingerprint image f(n,n,).
e Calculate the POC function 7, (n,n,) between f,(n,n,) and g(m,n,).

2.  Determine the rotation angle © by evaluating the similarity using the POC function
7. .(m,n,) to select the rotation-normalized image f,(n,n,) .

3. Estimate image displacements (z,, 7,) between fy(n,n,) and g(n,n,) from the peak

4. Align the translational displacement fy(n,n,) and g(n,n,) to obtain the normalized

5.  Extract the common regions f"(n,n,) andg"(n,n,) from f'(n,n,) and g'(n,n,).
6.  Detect the inherent frequency band (X,, K,) from the 2D DFT of f"(n,n,) .
7. Calculate the BLPOC function 7.;i(n,n,) and compute the matching score as the sum of

the highest two peaks of calculated BLPOC function.

(a)

I

1. Scale f(n,n,) and g(n,n,) to S % of their image sizes and extract

128x 128-pixel images, from the scales images, centered at the center of gravity.

2.  Repeat the following process over the angular range —20°<6#<20° with an angel spacing

e  Generate the rotated image f,(n,,n,) of the registered fingerprint f(n,n,).
e Calculate the POC function 7, (n,n,) between f,(n,n,) and g(m,n,).
e (Calculate the matching score by using the improved score calculation method.

3. Obtain the final matching score as the maximum value of the calculated matching scores.

(b)

01 000000000000000(GBLPOCOODODODOOOOOOOOOOOGM ODDODODODODODOD
Fig. 1. Flow diagram of fingerprint matching algorithms: (a) BLPOC-based matching algorithm and (b) proposed algorithm.
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Table O .

LSIOO
LSI specification.

Process 0.35 ym CMOS Gate Array

Operating Frequency 57 MHz
Package QFP 208 pins
Power 3.3V+0.3V

Internal Memory 3 kbits x 4 banks

POC Processing Time 8.8 ms (128x128-pixel) images
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