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IX. CONCLUSIONS AND FUTURE WORK

In previous work the “Adaptive Safety and Monitoring”
(ASAM) framework was introduced as a means to model
asymmetric threats such as terrorist attacks. The modeling
recognizes both the sequential nature of the activity – for
example, a planning step must precede a surveillance step
which often is followed by (but may be in parallel to) a
funding step – and also incorporates statistical uncertainty.
The natural framework is a hidden Markov model (HMM).
This paper presented two major contributions.

Previous work applied a Page approach to detection of
an HMM; but for scalability this is not appropriate. On the
other hand, the “tracking” concepts of MTT and TBD are
strongly suggested: they are how multiple traditional threats
are estimated and counted. Hence the first contribution is
the derivation of a Bernoulli filter for joint detection and
estimation of HMMs. The Bernoulli filter is shown to give

good results except in adverse conditions (low probability of
detection and high probability of false alarm). Importantly this
confirms the prior analysis of the problem.
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