
EE640 STOCHASTIC SYSTEMSPRIVATE 


SPRING 2004

COMPUTER PROJECT 1

PART C: DETECTION and DISCRIMINATION(updated 3-30-04)
1.
Fisher Discriminant:  Perform a fisher discriminant measure1 (Rayleigh quotient) on each of the target/clutter vector pairs:
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(C-1)

Repeat for: tIIDi, cIIDi
2.
Mathematically and in words describe a MLR test for 3 correlated random variables.  Using vector pairs (target/clutter pair) with the highest Ji value first, form a MLR discriminator for one,two and three r.v.s. For each of these discriminators, plot the target data response and clutter data response on the same graph. Estimate minimum probability of error from graphs and plot the three MPE values. Assume P(target) = P(clutter) = 1/2.  Perform this process for the independent data vectors but don't make any assumptions about the Covariance matrices being diagonal.  Show the covariance matrices for the 3 variable case. Repeat for the independent identically distributed data vectors.
3.
Form a M=128 long filter from a segment of a noise sequence and correlate with the original sequence.  Plot correlation and note peak location.  At peak location in output correlation determine the performance measures1, Signal-to-Noise Ratio, SNR=peak2/variance and also Peak-to-Average Correlation Energy, PACE = peak2/(average squared value of output correlation).  The correlation is given in terms of convolution as:
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where in the frequency domain this is 
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The entire process is implemented in MATLAB by y=ifft(fft(x).*conj(fft(h))).  Solve this problem for the following two cases:


The signal sequence (x[n]) is 

 and the filter is

(C-4)





where m1 is chosen arbitrarily between 1 and N-M.

b.
Repeat 3a for (x[n]) is 

.


SUGGESTED PROJECT LAYOUT (1)
(Note: this is just a suggested layout, it does not guarantee an A grade)

1.
Title Page

2.
Introduction and description of project. (Turn in with Part C)
3.
A. Discussion of Synthesis.



Proof of Uniform to Gaussian Jacobian.



Graph sections of uniform data (offset so the 6 vector values do not overlap or use subplot).



Graph sections of Gaussian data.

4.
B. Discussion of Analysis



Graph histograms. Plot 1,2.



Graph histograms. Plot 3,4.



Graph histograms. Plot 5.



Covariance matrices of part 2 and mean vectors. Record estimation equations.

5.
C. Discussion of Detection and Discrimination



Explain and present Fisher ratios.



Derive MLR tests for 1,2 and 3 variables.



Plot results for 1 variable.  Plot results for 2 variables.



Plot results for 3 variables.

6.
Conclusions and References.


Appendix: Source Code.
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