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We have developed expansion matching (EXM) filters for various parts of a vehicle. 
Depending on whether the component is hot or cold, the corresponding IR imagery will 
be corresponding strong or weak. Therefore, the outputs of the sequence of EXM filters, 
for the different target parts, can be modeled as a hidden Markov tree, with each node of 
the tree corresponding to a particular EXM filter (part). Each node is modeled via a two- 
state model, with one corresponding to a strong component response, and the other a 
weak response. The different target parts constitute a given target, and therefore the 
probability of the various components being hot or cold is correlated, from part to part. 
This correlation is well modeled via a hidden Markov tree (HMT), with the state- 
transition probabilities between the different components capturing the underlying 
physics. The EXM-based HMT paradigm has been applied successfully to IR imagery 
from several military vehicles acquired from the Army Research Laboratory (Adelphi, 
MD). The data was generated by the Army NVESD. 
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