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Face recognition based on separable lattice 2-D HMM
with state duration modeling
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Abstract This paper proposes separable lattice 2-D HMMs with state duration modeling. Separable lattice 2-D
HMMs (SL-HMMs) are probabilistic models with invariances to size and location which are represented by ‘state
transitions of HMMs. However, the state duration probability of HMMs exponentally decreases with increase of
duration because it depends only on transition probability in the HMMs; therefore SL-HMMs cannot represent
image variations accurately. To overcome this problem, hidden semi Markov models (HSMMs) have been proposed
as a model in which the state duration probability is explicitly modeled by parametric distributions, e.g., Gaussian
distributions. In this paper, we propose separable lattice 2-D HMMs with state duration modeling for represent-
ing the variations of images accurately. We also derive a training algorithm for the proposed model based on the
variational EM algorithm and evaluate the effectiveness of the proposed model in face recognition experiments.
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