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3D palmprint recognition based on surface curvature and RLDA

Li Chunyan'’, Lu Guangming' , Li Wei”
1) ( Shenzhen Graduate School, Harbin Institute of Technology, Shenzhen 518055 China)
») (Shanghai Jiaotong University, Shanghai 200240 China)

Abstract: This paper explores a new 3D palmprint recognition mehthod. We aim to improve the accuracy and robustness of
existing 2D palmprint authentication using 3D palmprint curvature information. First, the curvature is an important
characterization of 3D-Objects, which can present the shape of local surface has nothing to do with the view point. No
matter how the palm rotates or translates, the curvature is stable. So the mean curvature of 3D palmprint is used to depict
the surface feature of 3D palmprint. Next, we obtain the surface curvature map as 2D gray images-mean curvature image
(MCI). Then, using the RLDA method extracts the second feature in order to eliminate the existing problems of traditional
LDA—small sample size problem and the problem that optimization criterion function is not directly related to recognition
rate. Experiments, show method presented in this paper has a higher accuracy compared with traditional LDA, PCA, ICA
and LPP etc.
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Fig.1 Typical 3D palmprint, MCI and 2D palmprint
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Tab.1 Results of RLDA method on MCI and GCI images

B/ %

K MCI cel
0.001 99.792 9. 192
0.01 99.792 95.958
0.1 99.708 95.708
0.5 99.625 95.125
0.7 99.583 94.753
0.9 99.583 94.543
0.98 99.583 94.483
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Fig.2 Contrastive analysis of rebuild images
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Tab.2 Results of RLDA by different parameters

PUI R/ %

n D i 2 751
3D 2D
0.001 Euclidean 99.417 97.792
0.001 Cos 99.792 98.042
0.01 Euclidean 99.582 88.333
0.01 Cos 99.792 86.542
0.1 Euclidean 99.375 70.375
0.1 Cos 99.708 65.208
0.5 Euclidean 99.375 65.000
0.5 Cos 99.625 58.417
0.7 Euclidean 99.375 64.625
0.7 Cos 99.583 57.667
0.9 Euclidean 99.375 64.333
0.9 Cos 99.583 57.333
0.98 Euclidean 99.375 64.250
0.98 Cos 99.583 57.250
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Tab.3 Comparison of 2D and 3D testing results

ViRis
VT fig 24 7Y
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Cos(3D) 99.792 98.542 99.583 99.667 99.542
Cos(2D) 98.042 97.034 97.792 98.833 99.127
Euclidean(3D) 1.017  4.581 2.431 2.639 2.464
BFE(3D) /ms 31 53 57 732 86
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