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After a brief background discussion of model-based signal processing, we introduce the idea of the innovations approach. It is shown that this method of deriving the processor provides a large  amount of insight into the development and eventual design of practical model-based schemes . By first starting with the batch minimum variance solution to the state estimation problem, we show that by reformulating the problem in terms of an orthogonal transformation leads naturally to the innovations sequence. With the batch solution in hand, we then show how it evolves to a recursive formulation and to the linear MBP or equivalently the Kalman filter in the linear gaussian case.. We provide a brief overview of the entire filter derivation. Next we investigate properties of the innovations sequence and show how they provide insight to the optimal design of the MBP. Practical statistical tests are then presented and demonstrated on a simple example to illustrate the idea of the minimum variance design and analysis using the innovations approach.
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