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Simulation-Based Radar Detection Methods

M. Farzan Sabahi, M. Modarres Hashemi, and A. Sheikhi

Department of Electrical and Computer Engineering, Isfahan University of Technology
Faculty of Engineering, Shiraz University

Abstract: In this paper, radar detection based on Monte Carlo sampling is studied. Two detectors based on Importance
Sampling are presented. In these detectors, called Particle Detector, the approximated likelihood ratio is calculated by Monte
Carlo sampling. In the first detector, the unknown parameters are first estimated and are substituted in the likelihood ratio (like
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the GLRT method). In the second detector, the averaged likelihood ratio is calculated by integrating out the unknown parameters
(like the AALR method). Thanks to the numerical nature of these methods, they can be applied to many detection problems which
do not have analytical solutions. Simulation results show that both the proposed detectors and the GLRT have approximately the
same performance in problems to which the GLRT can be applied. On the other hand, the proposed detectors can be used in
many cases for which either no ML estimate of unknown parameters exists or their prior distribution is known.

Keywords: Radar detection, Monte-Carlo sampling, Simulation-based methods, Importance Sampling.
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27.real time

28. posterior odds

29. Bayes factor

30. hypothesis testing

31. conjugate prior

32. posterior

33.Kelly

34. innovation based detection algorithm
35. locally optimum detector(LOD)

36. spherically invariant random process

1. importance sampling 14. posterior distribution
2. particle detector 15. normalizing constant
3. likelihood ratio 16. marginal likelihood
4. averaged likelihood ratio 17. Lazzarini

5. generalized likelihood ratio test 18. Metropolis

6. prior information 19. Markov chain Monte Carlo
7. approximated ALR 20. irreducibility

8. constrained GLR 21. aperiodic

9. constrained ALR 22. Metropolis — Hasting
10. expectation maximization 23. Gibbs sampler

11. prior 24. importance sampling
12. non informative 25. importance weight
13. likelihood 26. particle filtering
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