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A Novel Iris recognition method robust to noises and translation
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Abstract : This paper describes a new iris segmentation and recognition method, which is robust to noises.
Combining statistical classification and elastic boundary fitting, the iris is first segmented. Then, the localized
iris image is smoothed by a convolution with a Gaussian function, down-sampled by a factor of , filtered with
a Laplacian operator, and quantized using the Lloyd-Max method. Since the quantized output is sensitive to a
small shift of the fuli-resolution iris image, the outputs of the Laplacian operator are computed for all space
shifts. The quantized output with maximum entropy is selected as the final feature representation. An
appropriate formulation of similarity measure is defined for the classification of the quantized output.
Experimentally we showed that the proposed method produces superb performance in iris segmentation and

recognition,
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Fig. 1 Deformation of a pupil shape due to illumination
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fig. 2 Segmentation results
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Fig. 3 The pupillary contour is indicated

- 393 -



. =3 =& %y

1. 4 Wde A7

A 94 F98 Aadez den sox A
o w2} aejn =9 Ztzd wat, oj&Ae] AWz
d we 234 g F49 94 A B4 2@
99 Wfe $39Y FEF ojgS YoA Y W
3}E ob7] Atk mekx A HYEE B3] A9
Me §3avle d3%E By Fojopt @tk B A
3 Fe 73 A WEe 13Y ¥43aVy &
2oz ZA AdE A e Wyolvh[4] ot A
< A3 se A3 Yehdg.

s(i, j) = s[r, cos(0,.),rj sin(6,))], i=1,K ,N,, j=1K,N,
6 =i-(6,-6,)/N,,

r,=k-AR(6),

AR(8,)=|I(8,) - p(B,)|/ N, ©)

714, s(4j)e 2344e2 A3 E 29 FHio
2, o) FA4 ARZA 4, p@)e TFEA J&
Uehdch Fig. 4()e AFHE7] Holn (b FF2
g ojmA]o|}.

()
Fig. 4 Normalized iris image
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Fig. 5 Shift-invariant multiscale Laplacian Operator
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Fig. 6 Similarity Degrees : (a) zero-crossing, (b) the
pyramid wavelet, (c) the multiscale Laplacian, (d)
the shift~invariant multiscale Laplacian
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Table 1. FARs and FRRs of four different methods:
(a) the zero-crossing method, (b) the pyramid
wavelet decomposition method, (c) the multiscale
Laplacian method, (d) the shift-invariant multiscale
Laplacian method.

Method Classification fail rate
Zero-crossing 3.00%
Pyramid wavelet decomposition 0.58%
Multiscale Laplacian 0.28%
Shift-invariant
multiscale Laplacian 0.04%

Table 2. Classification results of four methods
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