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1. (a) Explain about Joint Events and Joint Probabilities with examples. 

 (b) Explain briefly about recursive estimation of time varying signals.  

2. Answer briefly in a few sentences each: 

 (a) Distinguish between estimation and detection. 

 (b) What is an estimator? List important properties of estimators. 

 (c) What is the Craemer-Rao lower bound (CRLB)? Explain. 

 (d) What do you understand by “linear model” in estimation? 

3. (a) Derive the expression for cumulative mean power and covariance. 

 (b) Explain in detail filtering of signals in noise using ad hoc formulation. 

4. (a) Define the likelihood function and explain the method of Maximum  Likelihood 

(ML) estimation. 

 (b) Explain the linear estimation in white Gaussian noise. 

5. (a) What is the function of minimum mean squared estimation in signal estimation 

problems? 

 (b) Can you see a possible solution to maximum likelihood parameter estimation? 

6. The radar echo from an aircraft at distance R can be modeled as                                        

r(t) = A cos [ω(t- 2R/c)]+n(t) 0 < t < T. Where, ω is the frequency and T the 

duration of transmitted radar pulse, c being the speed of EM waves in air. The 

amplitude constant A is a measure of the aircraft’s back-scattering strength.  The echo 

is corrupted by AWGN n(t)  having  zero mean, and variance σ
2.

.Explain how R can 

be estimated from N measured samples of r(t), using the ML method. What is the 

variance of the estimate?   

7. (a) Briefly answer the following: 

  (i)   Define the state of a dynamical system. 

  (ii)  Distinguish between Weiner and Kalman filters. 

  (iii) What is meant by ‘innovation” with respect to the Kalman filter? 

 (b) Give an example for converting time domain signal to frequency domain signal. 

8. (a) Outline the process to detect random noise in signals. 

 (b) Discuss the following estimation method briefly: 

  (i)  Recursive Least Squares estimation. 

  (ii) Best Linear Unbiased Estimation (BLUE).  

* * * 


