DETECTION AND ESTIMATION THEORY

Module 1: Fundamentals of Detection Theory

Hypothesis Testing: Bayes® Detection, MAP Detection, ML Detection, Minimum Probability of Error
Criterion, Min-Max Criterion, Neyman-Pearson Criterion, Multiple

Hypothesis, Composite Hypothesis Testing: Generalized likelihood ratio test (GLRT),

Receiver Operating Characteristic Curves.

Module 2: Fundamentals of Estimation Theory

Role of Estimation in Signal Processing, Unbiased Estimation, Minimum variance unbiased(MVU)
estimators, Finding MVU Estimators, Cramer-Rao Lower Bound, Linear Modeling-Examples, Sufficient
Statistics, Use of Sufficient Statistics to find the MVU Estimator

Module 3: Estimation Techniques

Deterministic Parameter Estimation: Least Squares Estimation-Batch Processing,

Recursive Least Squares Estimation, Best Linear Unbiased Estimation, Likelihood and Maximum
Likelihood Estimation

Random Parameter Estimation: Bayesian Philosophy, Selection of a Prior PDF,

Bayesian linear model, Minimum Mean Square Error Estimator, Maximum a Posteriori Estimation
State Estimation: Prediction, Single and Multistage Predictors, Filtering, TheKalman Filter
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