Draft COURSE OUTLINE ECE 671 DSP in Embedded System

CRN 31504    Summer-2 2013, July 1 to August 17 , 2013
Instructor:     
Professor. Subra Ganesan

Office:    
105 DHE, Phone: (248) 370-2206;  Fax: 370 4625, 



Email: ganesan@oakland.edu
Lecture:    
Tuesdays and Thursdays  5:30 to 8:50 PM Room SEB 93
Laboratory:   There will be labs Assignments. You can work in the lab at any time.



Lab is held in room SEB 133. There will be no Teaching Assistant.

Office Hours:  Just after the class, or at other times by appointment

Text Book:    
1.  Donal Reay, “Digital Signal Processing and Applications with the OMAP - L138 eXperimenter”, John Wiley 2012, ISBN 978-0-470-93686-3

Reference book

2. Thad Welch,C.H.G. Wright, M.G. Morrow, “Real Time DSP from Matlab to C with TMS320C6X DSPs”, CRC press, 2nd Edition, 2012, ISBN 978-1-4398-8303-
PREREQUISITES:  CSE-570 or 571 or equivalent.

Catalog Course Description:

This course emphasizes design of embedded systems using Digital Signal Processing microprocessors, and special DSP FPGA chips. Topics covered include, DSP microprocessor architecture, advanced instructions, addressing modes, interrupt, system design considerations, interfacing serial and parallel I/O, memory structure, arithmetic manipulations, software development tools, multiple DSP processor system design, and embedded system applications. Applications include automotive, multimedia, and wireless communications. Performance measurement, benchmarking and DSP system simulation, testing and debugging. Design of DSP embedded system using Synopsys COSSAP tools. The students will do a set of lab projects and a large embedded system design project.

Course Objectives
Upon completion of the course, the students will understand:
· Characteristics of a typical DSP microprocessor ( example: TI TMS 320C6713, Beagleboard), and VLIW architecture

· Fixed and Floating point DSP processors  and their application domain.

· DSP Code development/ improvement using Code composer studio, Assembler/compiler/linker 

· Matlab / LabView Support Tools or other filter design package  for DSP system

· Input/Output with the DSK, Writing C program for Filter design and simple image processing

· DSP DSK C6713 based system design 

· Learnt the basics of DSP in Automotive, multimedia or other Applications.

· Developed software and hardware interface for DSP board for one course project   

Detailed Course Outline:

1. Introduction to Embedded System hardware, software and selection consideration (2 hr) 

2. Quick review of DSP theory: Sampling, aliasing, quantization, fixed point / floating point arithmetics, Convolution, FIR/IIR Filters, DFT, FFT, Z Transform (2hrs)

3. Review of Real time embedded system: real time OS, Buffering, Direct memory Access, Interrupts, I/O, multitasking, scheduling. ( 4hrs)

4. DSP microprocessors, Application Characteristics, Popular DSP processors – Texas Instruments, Motorola, and others (4hrs)

5. C5X- Fixed point DSP: Architecture, memory addressing modes, Arithmetic operations, Program Control.(4hrs)

6. C24X-  motor control DSP (2 hrs)

7. C6X- Floating Point  DSP : VLIW Architecture (2hrs)

8. C6X- Instruction set, Addressing mode, Assembler, ASM statement in C, Timers, interrupts, Multichannel Buffered Serial Ports (McBSP), DMA, memory considerations: Data Allocation, alignment, Pragma directives, memory models. (6hrs)

9. C6713 DSK Board, Beagleboard and PCM3003 audio board description, programming example (2hrs)

10. Code development/ improvement: intrinsic, cross-paths, software pipelining; Code composer studio, Assembler/compiler/linker  (4hrs)

11. FIR/IIR implementation on DSK (1 hr)

12. FFT implementation (1hr)

13. Adaptive Filters (1hr)

14. Noise Cancellation (1hr)

15. Matlab / LabView Support Tools, DFDP filter design package. (1hr)

16. Input/Output with the DSK- Stereo Codec (1hr)

17. C6713 based system design (2hrs)

18. Parallel processing with multiple DSP (2hrs)

19. Xilink DSP FPGA ( (2hrs)

20. Fuzzy Logic and DSP (1hr)

21. Wavelet Transform and Huff Transform and applications. (2hrs)

22. Automotive and other Applications (5hrs)


Electric Power Steering


Engine Control and misfire detection


Airbag control, Suspension control


Antilock break, Collision avoidance


Wireless communication               

Presentation:


A number of papers will be assigned for reading. Each student has to make  one presentation on one of  the topics during the term. Date to be decided.
Lab type Assignments:

You will develop programs in C for DSP TMS320C6713 and Beagle Boards and test them in the lab. There are 5 boards in the lab (room SEB 133). If you like to work with your own board, you may get it through TI web site—6713DSK kit- cost around $399. Order early if you need it so that you will get it soon.  You will also use the Code Composer Studio, Digital Filter Design package, Matlab DSP tool box, or DSP FPGA.  We will also do some lab exercises with Beagleboard XM. 4 boards will be in the lab. Interested students can get these boards for $150 (approx.) from www.beagleboard.org. 
PROJECT

Each student must work on a term project during the second half of the course. The 

project must be completed before the due date mentioned below.

Project title and brief abstract is due on: 
July 28


Presentation in the lecture room  on:               Aug 16


Final Project report is due on:                          Aug 16



EXAMINATION AND GRADE POLICY.  (July 5 -- University holiday)

Exam I: (Open book; Design questions) 
July 17

20%


Exam 2 (open book, Design questions)
Aug 2

20% 

Theoretical Design (Take Home Final Exam
due on  Aug 19  
20%


Presentations in the Class (atleast 1)
Dates to be decided
10% 


Project /Report / Demonstration/presentation: Aug 16
15%

Class participation





  5%


Home work + Lab


 


10%

GRADING POLICY:  55% and 95% of the total score will be 1.0 and 4.0 respectively.  The grading curve is linear between 1.0 and 4.0. Grading policy may be modified if the average of the exams/score is very low. To get a passing grade, you need to get 50% or more in each: HW, Exams, & Project. 
Academic Conduct:  Students are expected to practice and uphold standards of academic integrity and honesty. Examples of dishonesty: cheating in exams, labs, and home work; Plagiarizing the work of others, unauthorized collaborations on computer assignments. Please refer the Graduate or Undergraduate catalog for details. 

Class Attendance

Everyone is recommended to actively participate in the class. The instructor will not monitor class

attendance; but it is students’ advantage to attend the lectures. If anyone has to miss any classes,

he/she is advised to collect a copy of the lecture notes from a colleague and to make arrangements

with a colleague for picking-up any materials distributed on those days. Students are responsible for

knowing all the verbal and written information provided by the instructor, including those that are posted on the course web-site. Web site will not substitute the instructor. 

Writing Style and Guidelines for the Reports

Please make the best use of the flowcharts, block diagrams, tables, figures, and pictures in your writing. Use of screen captured images is discouraged. Leave a one-inch margin all around the pages, and write about 30 lines per page. Texts and programs should be formatted in 11 to 12 points

Roman-like and 10 to 11 points Courier-like fonts, respectively. The *.lst files can be printed

in 8 to 9 points Courier-like fonts. Programs should be well commented and neatly formatted.

Reports should be professional in quality and appearance. They should follow the standard guidelines for engineering report writing. Write them as a series of paragraphs, subsections, sections, and chapters. Unless otherwise specified, all submissions must follow these guidelines.

Course Evaluation

Students are required to perform the on-line course evaluation at the end of the semester. The

instructor has the option of not submitting numerical grades to the Registrar’s Office for those who

would fail to do the course evaluation. If a student provides an e-mail address during the course

evaluation, he/she will receive the grade by e-mail.

References: Parital list.

A number of web sites for DSP are available. Do search the web. 

3. www.ti.com/sc/docs/general/dsp/programs/booklist.htm    list of books are given in this web site.

4. www.ti.com/sc/docs/general/dsp/programs/shareware/typemat_lab.htm   lists DSP lab and course details from some of the universities.

5. www.oc.edu/faculty/david.waldo/projects/nsfccli/nsfccli.html  gives a paper titled “DSP lab for real time systems design and implementation”.

6. James McClellan et al , “Computer Based exercises for Signal Processing using Matlab 5”, Prentice Hall, ISBN 0-13-789009-5.

7. M. T. Smith, R.M. Mersereau, “Introduction to Digital Signal Processing – A computer laboratory text book”, John Wiley.

8. Embeded Systems Building Blocks, 2nd edition,  Complete and ready to use modules in C, by Jean J. Labrosse, R&D books, Miller Freeman inc., ISBN: 0-87930-604-1; Phone: 1-800-788-3123.
9. Jeffrey Tsai and Steve Yang, “ Monitoring and Debugging of Distributed real time system” IEEE computer Soceity press, ISBN 0-8186-6537-8
10. Java for Embedded System, by Ingo Cyliax, Circuit Cellar magazine, December 2000 and January 2001.
11. Real Time JVM, New Monics Inc., www.newmonics.com
12. Jworks, Windriversystems, Inc, www.wrs.com
13. Java Chip, ajile systems inc., www.ajile.com
14. Valvano, “ Embedded microcontroller system- real time interfacing” Brooks/Cole publisher 

15. Ronald Jurgen “ Automotive Handbook”, McGrawHill Handbook, second edition.

16.  Nasser Kehtarnavaz and B. Simsek, “ C6x based digital signal processing” Prentice hall, 2000, ISBN 0-13-088310

17. Nasser Kehtarnavaz and M. Keramat, “ DSP system design using C6000” Prentice Hall, 2000, ISBN 0-13-091031-7

18. Naim Dahnoun, “ DSP implementation using C6000 DSP platform” Prentice Hall, 2000, ISBN 0201-61916-4

19. Alan Gatherer and Edgar Auslander ( editors), “ The application of programmable DSPs in mobile communications” John Wiley, 2002, ISBN 0471- 48643 4

20. www.xilinx.com
21. www.synopsys.com
22. Donal Reay, “DSP and applications with OMAP- L138 experimenter”, John Wiley 2012, ISBN 978-0-470-93686-3

23. Thad Welch,C.H.G. Wright, M.G. Morrow, “Real Time DSP from Matlab to C with TMS320C6X DSPs”, CRC press, 2nd Edition, 2012, ISBN 978-1-4398-8303-7. 
