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Abstract

Human palms contain discriminative features for proving the identity of each person. In this paper, we present a novel method
for user verification based on palmprints and palm veins. Specifically, the region of interest (ROI) is first determined to be forced
to include the maximum amount of information with respect to underlying structures of a given palm image. The extracted ROI is
subsequently enhanced by directional patterns and statistical characteristics of intensities. For multispectral palm images, each of
convolutional neural networks (CNNs) is independently trained. In a spirit of ensemble, we finally combine network outputs to
compute the probability of a given ROI image for determining the identity. Based on various experiments, we confirm that the
proposed ensemble method is effective for user verification with palmprints and palm veins.
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Fig. 1. Detection of ROI: (a) original hand image (b) binarized hand image, (c) the ROI block in palm area, (d) the rotation of the ROI block,
(e) some examples of extracted ROI images
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Fig. 2. Overall procedure for ROl enhancement
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Fig. 3. Image enhancement: (a) original ROI images (b) enhanced images of (a)
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Fig. 4. Proposed ensemble of convolutional neural networks
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Fig. 5. ROC curves for proposed ensemble convolutional neural net and each single convolutional neural net: (a) ROC curve of AlexNet using
linear scale (b) ROC curve of AlexNet using logarithmic scale (c) ROC curve of VGG19 using linear scale (d) ROC curve of VGG19 using

logarithmic scale
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Table 1. Test set accuracy for the proposed ensemble convolutional
neural network and each single convolutional neural network

Accuracy @FAR = 0.02% (4/19800)
Wavelength AlexNet VGG19

460nm 38%( 38/100) 31%(31/100)
630nm 5%( 5/100) 33%(33/100)
700nm 24%(24/100) 33%(33/100)
850nm 36%( 36/100) 44%(44/100)
940nm 43%( 43/100) 37%(37/100)
Ensemble(ours) 99%( 99/100) 94%(94/100)

E 2. Motshe 2AtE siAM = A0k
[y M=

Table 2. Accuracy for the proposed ensemble convolutional neural
network and each single convolutional neural net with the lowest FAR
applied

I AZel SX| FAR

r
0
0
=
I
H0|v

Dataset(wavelength) AlexNet VGG19
460nm 0.78 0.725
630nm 0.795 0.755
700nm 0.695 0.76
850nm 0.73 0.825
940nm 0.805 0.785

Ensemble(ours) 0.995 0.985
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