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Recent topics for ELEN E688*:

ELEN E6880 Topic: Space-Time Coding / SP for Wireless Communications (Spring 2008, Spring 2007)
ELEN E6881 Topic: Video Coding and Communications (Spring 2009, Spring 2008)
ELEN E6882 Topic: Stat. Methods for Video Index & Analysis (Fall 2007)

ELEN E6883 Topic: Detection & Estimation (Fall 2010, Fall 2009, Fall 2008, Fall 2006)
ELEN E6884 Topic: Speech Recognition (Fall 2005)

ELEN E6885 Topic: Network Science (Fall 2010)

ELEN E6886 Topic: Multimedia Security Systems (Spring 2006)

ELEN E6887 Topic: Statistical Learning Theory (Spring 2010, Spring 2009)

ELEN E6888 Topic: Intro. to LTE & WiMax Systems (Spring 2010)

ELEN E6889 Topic: Distributed Stream Processing and Analysis (Spring 2010)
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DIGITAL SIGNAL

Announcements

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:

Instructor
office
hours:

Teaching
assistant:

TA office
hours:

Required
text:

Other

http://www.ee.columbia.edu/~dpwe/e4810/

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

Thursdays, 14:00-16:00

TBA

TBA

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.

PROCESSING

l' - :
~ DIGITAL SIGNAL
PROCESSING

/

Sanjit K. Mitm

Discrete-Time Signal Processing (3rd ed.)
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« ELEN E6860y Advanced digital signal processing 3 pts. Lect: 2. Prerequisites: ELEN E4810. This course is
designed as an extension to ELEN E4810, with emphasis on emerging techniques in the area of digital signal
processing. Topics include multirate signal processing, multidimensional signal processing, short-time Fourier
transform, signal expansion in discrete and continuous time, filter banks, multiresolution analysis, wavelets, and their
applications to image compression and understanding. Other topics may be included to reflect developments in the
field.

Course  Call Number/  Days & Times/ Instructor Enroliment

Number Section Location
Autumn 2010 :: ELEN E6860
ELEN 76797 F 11:00a - 12:50p
T.N 3 Cm
6860 001 825 Seeley W. Mudd Building gEven

o ELEN E6201x Linear system theory 3 pfs. Lect: 3. Prerequisites: ELEN E3801 and APMA E3101, or equivalents.
Abstract objects, the concepts of state. Definition and properties of linear systems. Characterization of linear
continuous-time and discrete-time, fixed, and time-varying systems. State-space description; fundamental matrix,
calculation by computer and matrix methods. Modes in linear systems. Adjoint systems. Controllability and
observability. Canonical forms and decompositions. State estimators. Lyapunov's method and stability.

Course Call Number/ Days & Times/ Instructor Enrollment

Number Section Location

Autumn 2010 :: ELEN E6201

ELEN 58401 Th 6:50p - 8:40p . (m
E. Fishl 1

6201 001 415 Schapiro Cepser shier

« EEME E6601x Introduction to control theory 3 pts. Lect: 3. Prerequisites: MATH E1210. A graduate-level
introduction to classical and modern feedback control that does not presume an undergraduate background in control.
Scalar and matrix differential equation models, and solutions in terms of state transition matrices. Transfer functions
and transfer function matrices, block diagram manipulations, closed-loop response. Proportional, rate, and integral
controllers, and compensators. Design by root locus and frequency response. Controllability, observability.
Luenberger observers, pole placement, and linear-quadratic cost controllers.

Course  Call Number/ Days & Times/
Number Section Location
Autumn 2010 :: EEME E6601

EEME 76783 W 6:50p - 9:20p
R.L 11 (m
6601 001 227 Seeley W. Mudd Building ongman

Instructor Enrollment






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



