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Multispectral Face Image Registration Based on T-Distribution
Mixture Model

Li Wei', Dong Mingli®*, Lii Naiguang'?, Lou Xiaoping®
"Institute of Information Photonics and Optical Communications, Beijing University of Posts & Telecommunications,
Beijing 100876, China ;
? Key Laboratory of the Ministry of Education for Optoelectronic Measurement Technology and Instruments,

Beijing Information Science & Technology University, Beijing 100192, China

Abstract In order to enhance the accuracy and robustness of multispectral face registration results suffering from
non-rigid deformation, noise, and outliers, a multispectral face registration method based on the spatial geometrical
structure and local shape features of feature points is proposed. On the one hand, we use inner-distance shape
context as the local shape feature of the point set, and create the similarity measure function between visible and
infrared images. On the other hand, a Student’s-T mixture model is used to represent the transformation model
estimation in non-rigid point set registration process, and the model can be solved by using the expectation
maximization algorithm. The simulation results show that the proposed method can realize exactly registration of
point sets with deformation, noise, and outliers. The visible and infrared real image databases demonstrate that the
matching error and computing efficiency of the proposed method outperform those of the comparison methods. As a
result, the multispectral face images after registration and fusion will improve the performances of follow-up face
detection and recognition.
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Fig. 6 Visible and infrared face registration results in UTK-IRIS database. (a)(b) Original visible and infrared images;
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Table 1 Comparison of average matching errors and running time with different registration algorithms

Average matching error /pixel

Algorithm Mean running time /s
Charles Heo Gribok Sharon
SMMH# 1.8 1.5 1.6 1.7 1.1
RPM-GMM™" 1.5 1.4 1.4 1.2 1.5
L-SMM 1.2 1.1 1.0 0.9 0.9
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Fig. 7 Quantitative result comparison of multispectral face image pairs of different individuals.

(a) Charles; (b) Heo; (c¢) Gribok; (d) Sharon
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Fig. 8 Visible and infrared face image registration and fusion results captured by ourselves. (a) Original visible images;
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(b) original infrared images; (c¢) checkerboard images; (d) fusion images
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