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Abstract: As Empirical Mode Decomposition (EMD) and Local Mean Decomposition (LMD) cannot
take care of both the decomposition rate and the smallest error simultaneously, a fast and effective
method combined Piecewise Cubic Hermite Interpolating Polynomial with the LMD (PCHIP-LMD)
was proposed to improve the precision of iris recognition. According to the distribution characteristics

of iris textures, the PCHIP-LMD method was used to decomposed a normalized recognition image line
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by line to generate the component image with different scales. Then, the feature image of iris was ob-
tained by binarization of useful components for the iris recognition. Furthermore, the Hamming dis-
tance was used to match the feature image by horizontal and vertical shifts to obtain the matched vec-
tors. Finally, the improved standard deviation of the matching vector was calculated and was used to
iris recognition. This method was used in CASIAT. 0,CASIA2. 0,CASIA3. 0 — Interval and MMU1
database and obtained results show that the correct recognition rates are achieved respectively 99. 968
1%, 99.884 5%, 99.993 5%, 99.878 2%. These experimental results demonstrate that the proposed
method eliminates the high frequency noise when the iris feature is extracted and obtains the binary
feature of the image effectively, which have the advantages of higher speeds, higher recognition rates
and better robustness.

Key words: iris recognition; Empirical Mode Decomposition (EMD); Local Mean Decomposition

(LMD); Hamming distance; shifting match; Piecewise Cubic Hermite Interpolating Pol-

ynomial (PCHIP)
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Fig. 1 Result of iris localization and normalization
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EMD 99.869 6 797 6.991 141 0.019 9
LMD 99.817 1 1161 10.184 155 0.016 2
PCHIP-LMD 99.884 5 758 6.679 73 0.010 3
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Fig. 11

ROC curves comparison between different

methods on CASIA3. 0-interval

£S5 FEFZET CASIA3. 0 interval EEHIR 5 EMIRFIZ

Tab.5 Highest CRR of CASIA3. 0- interval using differ-
ent methods
PRIk CRR(%)  FR FRR(%) FA FAR(Y%)
EMD 99.982 6 504 5.643 103 0.0030
LMD 99.9876 339 3.795 94 0.0027
PCHIP-LMD 99.993 7 199 2.230 20 0.000 6

s MMU1 FE (4 842 5% J§ PCHIP-LMD,
EMD.LMD 7 ROC #hk anfe 12 frws . & &
IERRIR AR 6 iR,

24 -
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22 —+—EMD
—+—LMD

FRR/%

0 005 01 015 02 025
FAR/%
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Fig. 12 ROC curves comparison between differ-

ent methods on MMU1
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Tab. 6 Highest CRR of MUUI using different methods
I CRR(%)  FR FRR(%) FA FAR(%)
EMD 99.838 7 124 13.778 39 0.0389
LMD 99. 830 7 137 15.220 34 0.0340
PCHIP-LMD 99.878 2 111 12.330 12 0.0120
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(2 XF T AN () 18 B30 P AR SC i B vk A AR
AR ) %K, 7E CASIAS. O-Interval F F Ay H 51 %
99.993 70 s AEAL T AR R R FIAR % ) MMU
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