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2010-08-30: Fall 2010 session
Welcome to the web site for Digital Signal Processing. Below is some
introductory material about the class. This web site will act as the main
conduit for lecture notes, problems sets, etc. throughout the semester. 
Best wishes for the course!

General Information

Instructor:
Dan Ellis
<dpwe@ee.columbia.edu>
Schapiro CEPSR Room 718

Instructor
office
hours:

Thursdays, 14:00-16:00

Teaching
assistant: TBA

TA office
hours: TBA

Required
text:

Digital Signal Processing: A
computer-based approach (3rd
ed.)
Sanjit K. Mitra, McGraw-Hill, 2005
(ISBN 0-07-304837-2,
international edition ISBN 007-
124467-0)
(available for instance from Barnes
and Noble; 
Here are the Publisher's Errata for
the 3rd edition.

Other Discrete-Time Signal Processing (3rd ed.)



	
  

	
  

	
  

	
  

	
  

	
  





Topics
• Review of Basic Concepts: Random experiments, events, probability 

measure, conditional probability, independence, random variables, 
Gaussian distributions, modes of convergence of random sequences

• Parameter Estimation: Exponential family of distributions, sufficient and 
complete statistics, minimum-variance unbiased estimation, Cramér-Rao
lower bound, method of moments, maximum likelihood estimation, EM 
algorithm, Bayesian method, Markov Chain Monte Carlo (MCMC) algorithm

• Signal Estimation: Linear estimation and prediction, State-space models 
and Kalman filter, Wiener filter

• Hypothesis Testing: Neyman-Pearson lemma, Bayes and minimax tests, 
multiple hypothesis testing, composite hypothesis testing

• Signal Detection: Deterministic signal in Gaussian noise, Gaussian random 
signals in Gaussian noise, detection in Non-Gaussian noise

• Textbook: H. V. Poor, An Introduction to Signal Detection and Estimation, 
2nd Edition, Springer

• Computing: Software such as MATLAB, R, S-plus


