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Estimation of Critical Threshold for Rejection in HMM Based
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ABSTRACT

In this paper, we propose an efficient method of estimating a critical chreshold which is used to reject unreliable
patterns in a HMM based recognition system. The rejection methods based on the anti-models which are formulated as the
statistical hypothesis determine whether or not to accept an input pattern by comparing the likelihood ratio of HMM and
anti-models to a critical threshold. It is quite difficult to fix a threshold for the probability of a HMM because the range
of such probabilities varies severely depending on the chosen class model. We estimate the critical threshold, which is
very class-dependent, using the liketihood scores for the training database. In our experiments, we applied the proposed
estimating method of the threshold to the HMM based 3D hand gesture recognition system. We found that this method
can be used successfully for rejecting unreliable input gestures regardless of the types of anti-models.
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Fig. 1. 2D projected views of 16 hand trajectory gestures
defined in our experiment.
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Table 1. Recognition rates of HMMs against a testing database.

# states # errors Recognition rate (%)
23 states 93 93.54
24 states 82 94.31
25 states 78 94.58
26 states 78 94.58
27 states 87 93.96
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Fig. 2. Emor versus rejection curves for the HMM based
gesture recoghition system.
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