Cognitive Computer Vision

Hidden Markov Models Coursework B 

This coursework is based around learning of a model for visual gesture recognition.  The representation use to describe gesture is similar n concept to the one we saw in Coursework A. A visual process has been used to track the centre of mass (centroid) of a hand performing some approximately circular gestures. This data has been pre-processed into the form of a chain code as shown below in Figure 1.

	


	Figure 1: Chain code for gesture recognition task


The observation sequence O consists of the set of chain code symbols derived from the pre-processing of the visual data. The observation data can be visualised as shown below in Figure 2. O is enumerated as:

O = [3,5,3,5,3,5,5,5,6,9,5,7,6,7,1,

        7,9,8,8,1,2,1,3,1,3,1,3,9,4,5,

        4,5,5,6,6,8,7,7,9,7,8,1,2,1,1,

        2,3,2,4,9,9]
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	Figure 1: Visualisation of gesture data (started at x,y=5,2)


This coursework looks at learning a first order Markov model (=((,A,B) that can describe the gesture recognition task. You will need to do some programming (e.g. in MATLAB). run some experiments and write a short report. You should hand in your program code as an appendix to your report.

Tasks

The observation sequence has a vocabulary of 9 symbols (M=9, the 9 chain code symbols shown in figure 1) and |O| = 51. |O| is the same as T (timestep). You will need to determine the number of hidden nodes N. 

1.
Set up variables to hold the Markov model parameters (, A and B and the observation sequence O. Initialise (, A and B using random values subject to the necessary probability constraints.

2.
Define a Baum Welch learning procedure to learn (, A and B for N=10. To determine when the learning algorithm has converged you can either use the change in the log likelihood from one iteration to the next, or just use a fixed number of iterations (say 30). 
3.
Define a stochastic sampling procedure to enable your model to generate data for 50 timesteps. Use it to generate a number of example trajectory chain codes. You can plot the trajectories on paper or write some code to visualise them. What is the significance of the range of trajectories that you generate?

4.
Write a brief report (approx 500 words) on your exercises and results. Hand in the report and code with results from testing to <hand in point> by <due date>. The criteria used in assessment will be the accuracy and consistency of your results and the clarity and structure of your report. 
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