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Bayesian Face Recognition using a Sequential Monte Carlo Method
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Abstract We introduce a sequential learning algorithm for Bayesian probability distributions describing
faces in video input images. In this algorithm, we consider certain parameters of a face model in a deformable
template matching process as random variables so as to improve robustness against facial expressions. We
evaluated the algorithm on a test set of video showing each of 10 persons talking. The results show that the new
algorithm reduced the recognition ID error rate from 11.0% to 2.3% on the data, compared to a batch learning
algorithm using a Hamiltonian Monte Carlo method.

Keywords face recognition, deformable template matching, Bayesian inference , sequential Monte Carlo
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Fig. 1: Example of node locations x.
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Table 1: Face recognition results (ID error rate)

Model Bayesian Bayesian
HMC SMC
ID Error Rate 11.0 % 2.3 %
Proc. time 1155 sec. 2329 sec.
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Fig. 3: Examples of node locations of SMC
samples at 4-frame intervals.

(top 100 samples in order of importance weights)
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