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(A Study on Multi-modal Near-IR Face and Iris Recognition on
Mobile Phones )
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Abstract

As the security requirements of mobile phones have been increasing, there have been extensive researches using one
biometric feature (e.g., an iris, a fingerprint, or a face image) for authentication. Due to the limitation of uni-modal
biometrics, we propose a method that combines face and iris images in order to improve accuracy in mobile environments.
This paper presents four advantages and contributions over previous research. First, in order to capture both face and iris
image at fast speed and simuitaneously, we use a built-in conventional mega pixel camera in mobile phone, which is
revised to capture the NIR (Near-InfraRed) face and iris image. Second, in order to increase the authentication accuracy of
face and iris, we propose a score level fusion method based on SVM (Support Vector Machine). Third, to reduce the
classification complexities of SVM and intra-variation of face and iris data, we normalize the input face and iris data,
respectively. For face, a NIR illuminator and NIR passing filter on camera are used to reduce the illumination variance
caused by environmental visible lighting and the consequent saturated region in face by the NIR illuminator is normalized
by low processing logarithmic algorithm considering mobile phone. For iris, image transform into polar coordinate and iris
code shifting are used for obtaining robust identification accuracy irrespective of image capturing condition. Fourth, to
increase the processing speed on mobile phone, we use integer based face and iris authentication algorithms. Experimental
results were tested with face and iris images by mega-pixel camera of mobile phone. It showed that the authentication
accuracy using SVM was better than those of uni~-modal (face or iris), SUM, MAX, MIN and weighted SUM rules.

Keywords : Multi-modal NIR face and iris recognition, SVM, mobile phone, integer-based authentication algorithm
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Fig. 1. Overview of the proposed method.
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Fig. 2. Face and Iris image segmentation from mega-
pixel NIR face image'™.
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Table 1. The accuracy of uni-modal and score fusion algorithm.
_ Genvine Imposter
- d EER(%)
Mean Std Mean Std
Face 0.2187 0.1238 0.4228 0.1235 1.651 17.4532
Iris 0.1996 0.0493 0.4517 0.0418 5.516 0.6455
SUM 0.2177 0.0869 0.5723 0.0783 4287 1.5191
Weighted SUM 0.2166 0.0876 0.6621 0.0726 5.537 0.5960
MAX 0.2708 0.1134 0.7245 0.0838 4.55 1.9715
MIN 0.1824 0.0793 0.4202 0.1188 2.354 8.9323
SVM -1.1895 0.3308 1.1785 0.2283 8.332 0.3397
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