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MAT 201A Media Signal Processing (Fall, 2009)
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The MAT 201A course is dedicated to introducing students to e ﬁ\W‘Nf : w’\i”w’*whfvww\ﬂv‘ \ ‘
the multimedia digital signal processing methods. We will ex- L i iR i S
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video) signal representation, synthesis, analysis and processing. -
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framework.

The premise of MAT 201A is that the multimedia (MM) expert of the future will need to have a firm grasp of the
mathematical foundations of MM data representation and to understand (and even be able to extend) the algo-
rithms used on common MM signal synthesis/processing/analysis applications.
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Prerequisites

Students are expected to have graduate standing (or the instructor’s approval), experience with trigonometry,
complex numbers, and algebra, and to be functionally proficient in some programming or scripting language. The
majority of the course grade will be based upon a final project report, presentation, and demonstration, in which
the students explore one of the lecture topics in the form of a multimedia software application in MATLAB.
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Course Materials

The class text will consist of selected readings from the signal
processing and multimedia literature; the course web site in-
cludes many links as well as down-loadable example software
in MATLAB. Students are expected to purchase a personal li-
cense to MATLAB.
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Instructor
Stephen T. Pope (stephen@mat.ucsb.edu)
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Meeting Time and Place e 2 :
Tuesday/Thursday, 3:00 - 5:00 PM e e JSenrE [

CREATE class room, Music 2215
First meeting: Thursday September 24, 2009

Course Web Site
The course site includes required readings and mailing list info.
http://www.mat.ucsb.edu/201A







MAT 201A Course Outline

1.  Multimedia applications tour
Data representations
Operations on signals
Information theory of signals
Transforms and mappings
Techniques in applications
Projects
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Detailed Outline

1. Multimedia applications tour
Image, video, sound
Capture/logging, archiving, synthesis, transcoding
How are apps written?
2. Math & MATLAB introduction
3. Data representations
Image, sound data structures
Signal sampling and quantization
Signal magnitude and phase
Other properties
4. Operations on signals
Signal creation and manipulation
Signal arithmetic and statistics
Signal-processing functions and flow-charts
Memory, difference equations and digital filters
Autoregression and moving-average processes
5. Information theory of signals
Applications
Error correction
Compression
Data embedding and hiding
6. Transforms and mappings
Time- and frequency-domain signals
Spectral representations, Fourier transform
Linear prediction, signal modeling by polynomials
7. Techniques in applications
Image edge/object/patch detection
Motion estimation in video
Feature extraction from speech and music
Gesture capture and analysis
8. Projects
SSUM examples throughout
Image processing, feature extraction
Video processing, computer vision
Audio feature extraction, onset detection
Gestural input and gesture detection
Capture, archival, distribution, transcoding



Course Schedule
Week 1 (9/29)  Introduction; Multimedia applications tour; Math & MATLAB introduction
Week 2 (10/6)  Data representations
Week 3 (10/13) Operations on signals
Week 4 (10/20) Operations on signals
Week 5 (10/27) Information theory of signals
Week 6 (11/3)  Transforms and mappings
Week 7 (11/10) Transforms and mappings
Week 8 (11/17) Techniques in applications
Week 9 (11/24) Techniques in applications
Week 10 (12/1) Projects

MAT 201A Code Archive

(1 AudioAnnotation

(] audioFeatureExtraction
(] audiosegmentation

(1 AuditoryToolbox

(.1 BlobsDemo

(] bss_oracle_2.0

(1 CATbox v0.1

(1 CCRMA

(1 chequeNumberReader
(1 conv_func

(.1 coverSongDetection

(.1 DAFXTOOL

(1 EyeTracker

(L] FaceDetection

1 HMM

(1 ImageAnalysis

(] ImageSegmentationToolbox
(1 KPMstats

(1 KPMtools
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MIRtoolbox1
Motion_Detection
netlab3.3
realTimeRecord
somtoolbox
SPF_CD
virtualsignallab
Wavelab850
FFTAUD.m
formant_tracker.m
SSMultibandKamath02.m



MAT 201A Readings

Why should an artist study signal processiquittis Roads
Why DSP“Bob Sturm

A Geometric Review of Linear Algebi&ro Simoncelli

Lab 01: Introduction to MATLAB. McClellan, GaTech
Little Bits of MATLABJ. McClellan, GaTech

Index of SSUM Examplé&ppendix to dissertation), Bob Sturm
MAT 201A homework assignments of years past

MAT 201A 2006 Lab Descriptions

DSP Tutorial TOC
How do I Learn DSP?

Bores DSP Tutorial

Image Formatiorthapter from Computer Visiorby Richard Szeliski
LodeGs Computer Graphics Tutorial: Image Filtering

Fundamentals of DSP for Music Analysis
MIR in MATLAB O. Lartillot & P Toivainen



