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ELEG 459 AUDIO PROCESSING LAB, Fall 2008
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Instructor: Dr. B.D. Barkana

Office: Tech 157

Office Hours: 

Classroom: Tech 214 

Text Book:

· Sen M. Kuo, Bob H. Lee, and Wenshun Tian, Real-Time Digital Signal Processing Implementations and Applications. 2nd ed., Wiley, 2006. ISBN:0-470-01495-4

Other Reference Books

· Flanagan, J. L. Speech Analysis, Synthesis and Perception. 2nd ed. Berlin, NY: Springer-Verlag, 1972. ISBN: 000839925. 

Organization of the Course: Lectures and Labs

Lectures: The first 1 or 2 week of the semester

Labs: 3 credits lab per week.

Students organized into groups of 2 or 3. Laboratory sessions are usually 2-3 hours. Sets of readings for each lab have to be read before class. Some readings are in text. Others will be handed out.

Lecture will cover background material pertinent to lab, in these areas:

· The acoustics and acoustic analysis of audio/speech

· The physiology of audio/speech production 

· Sentence-level phenomena 

· The perception of audio/speech 

· Audio/speech disorders 

· Echo Cancellation

· MP3 Encoding/Decoding

Written Requirements

Brief report on each lab: Summarize and interpret the results you got, details on method not necessary. Report handed in on next class day after the lab.

Short term paper: Select topic about middle of semester, proposing limited experiment; oral report on results during last few class meetings; submit written version (in format of Journal of the Acoustical Society) at end of term.

Grading:

Reports:%70
Final Project: %30 (Students can decide about their Final project topic.)
LABs:

· Lab 0: Introduction to Real Time Digital Signal Processing.
· Lab 1: Introduction to TMS320C55x Digital Signal Processor (Hardware Introduction).
· Lab 2: Experiment 1: Fixed-Point Representations and Quantization Effects: Brief Lecture on the subject. (30 minutes)

· Quantization of Sinusoidal Signals
· Quantization of Audio Signals
· Quantization of Coefficients
· Overflow and Saturation Arithmetic
· Lab 3: Experiment 2: Design and Implementation of FIR and IIR Filters: Brief Lecture on the subject. (60 minutes)

· Implementation of FIR Filters Using Fixed-Point C

· Optimization for Symmetric FIR Filters

· Implementation of Decimation

· Sample Rate Conversion
· Fixed-point Direct Form I IIR Filter

· Fixed-point Direct Form II Cascade IIR Filter
· Lab 4: Experiment 3: Adaptive Filters: Brief Lecture on the subject. (30 minutes)

· Floating-point C Implementation of adaptive filter with the LMS Algorithm

· Fixed-Point C Implementation of Leaky LMS Algorithm
· Lab 5: Experiment 4: Echo Cancellation: Brief Lecture on the subject. (30 minutes)

· Part A: Acoustic Echo Canceller Using C55x Instrinsics 
· Part B: Experiment of Delay Estimation 

· Lab 6: Experiment 5:  Coding Techniques: Brief Lecture on the subject. (30 minutes)
· Part A: Calculating LPC Coefficients Using C55x Intrinsics
· Part B:MATLAB Implementation of Formant Perceptual Weighting Filter
· Lab 7: Experiment 6: Speech/Audio Enhancement Techniques: Brief Lecture on the subject. (30 minutes)

· Part A: Voice Activity Detection 
· Part B: Floating Point C Implementation of Noise Reduction (NR)

· Lab 8: Experiment 7: Audio Signal Processing: Brief Lecture on the subject. (30 minutes)

· Part A: Floating-point Implementation of Modified Discrete Cosine Transform 
· Part B: Implementation of MDCT Using C55x Intrinsics 

· Part C: Preecho Effects 

· Lab 9-10-11: Final Project Study 
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