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Earth & Space Science 5010 3.0: Directed Readings    Fall 2008 

 

Optimal Estimation Theory and Its Applications 

 

Instructor: Dr.-ing. Jian-Guo Wang 

Graduates: Steffen Lindenthal 

                        Ofeliya Popova  

                        Michael Leslar 

                        Matthew Cannata 

                        Wen Zhang (completed in 2007) 

 

LSM (least square methods): Review (probability theory, static estimation, random 

processes, different adjustment methods), reliability theory, Posteriori variance-

covariance component estimation; Linear Dynamic systems: Continuous & Discrete 

Linear systems and their solutions, Observability & Controllability, Shaping Filter, 

Covariance Propagation in discrete time; Optimal Linear Filtering: Recursive filters, 

Discrete & Continuous Kalman filter, Orthogonal Projection and Kalman filter, 

Sequential Least-Square Method and Kalman filter, the Extended Kalman filter, 

Reliability analysis, Introduction to Variance component Estimation; Optimal Linear 

Smoother: fundamentals, Fixed-Interval smoother, Fixed-Point Smoother, Fixed-lag 

smoother; Correlated System and Measurement Noise Processes, and Colored Noises; 

Implementation Methods and Practical Considerations; Advanced Topics in 

Kalman Filter (introduction): suboptimal filter, system identification, concepts of 

robust Kalman Filter, Test Statistics, Recognizability of constant sensor errors, Adaptive 

Kalman Filtering, Wavelet Kalman filtering, Sigma Point Kalman filtering; Applications: 

Kinematic single Point Positioning of GPS, Real-time Tracking: The α-β-γ filter,The 

multi-sensor integration. 

 

The lecture will combine the literature readings with discussions, presentations, reports, 

project assignments, and instructor’s presentations as well. 
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