ECE 854 (Analysis of Robotic Systems), Fall 2004


Lab #2:  Kalman filter matrix development and signal generation

In the second lab you must develop the matrices for a Kalman filtering problem.  You must also simulate a noisy signal to provide data for your filter.

The problem is to track a target moving in an (x,y) space.  Your sensor can measure position in x and y.  You need to track position and velocity in x and y.  Formulate and show what all the matrices look like, including their dimensions and content (when fixed).  All tracked variables must reside in a single state matrix.

Assume that your sensor has more noise in measuring the y position than in measuring the x position.  Make the amount of noise appreciable - the measurements should be obviously distanced from the true state.  Develop code that will generate noisy measurements given a true state.  The exact amounts of noise are up to you, but the noise distributions must be normal (Gaussian).  You may use code off the web for this part, but you must cite it.

Generate a true state vector for your problem.  The target should move in a straight line (the exact line is up to you).

Given all of the above, run the Kalman filter on your problem.  Show plots of the true state, measurements, and filtered (smoothed) position estimates.  Tune the filter so that it provides "good" performance (as estimated by eye).

