Project guidelines for CoE4OI5
List of possible projects:

1. Video games implementation on UP board
2. DSP projects (e.g., Wavelet transform implementation using FPGA implementation of Discrete Cosine Transform (DCT) using FPGA)
3. Error correction code generation using FPGA

4. Parts of a JPEG image compression system

5. Parts of an MPEG video compression system 

6. Implementation of a Neural Network for a specific application using FPGA

7. Implementation of Genetic sequence comparison using FPGA

8. A robot controlled by UP board
9. Image enhancement system (consisting of high pass filtering and histogram equalization) using FPGA

10. A high speed ATM switch implementation using FPGA

11. Wireless Retrieval of Vital Signs via RFID

12. Electric field animal presence detector

13. Wireless people counting sensor
14. Inverted Pendulum 

15. RFID application for biological telemetry 

16. Wireless USB

17. Wireless ECG 

18. Secure Solar Power 

19. Inexpensive wireless telemetry for animal tracking.

20. Infrared Activity Monitoring System

21. Synthesis of a LED-Candle 

22. StinkJet: Valve-Controlled Odor Generator

23. Digitally controlled analog filter

24. Hexapod Walker

25. Digital Oscilloscope

26. Visual Simulation for a Fly

27. Sound Wave Player

Suggestions:


· The web sites of the textbook: (http://users.ece.gatech.edu/~hamblen/book/book.htm and http://users.ece.gatech.edu/~hamblen/UP3/ ) contains interesting projects implemented using UP boards.
· The following web page from Cornell University has interesting projects ideas: http://www.nbb.cornell.edu/neurobio/land/
· The personal web page of the first author of the text book has a list of interesting project done by Georgia Tech students: http://users.ece.gatech.edu/~hamblen/4006/projects/
· The following web page from University of Alberta has interesting projects implemented on UP1 board: 

http://www.ee.ualberta.ca/~elliott/ee552/
· The project reports from previous years will be made available. You might want to build on those projects. 

· Laboratory exercises at the end of each chapter of the textbook contain interesting ideas for the project.

· Chapter 13 of the textbook provides the details of a robot controlled by UP board. One or more groups can work on robot-related projects. 

· Application notes on Altera web site http://www.altera.com/literature/lit-an.html have a list of interesting application of FPGAs.

· Check any recent conference proceedings on Programmable Logic Devices, Field Programmable Gate Arrays, Application Specific Integrated Circuits (ASICs). They contain papers describing what engineers in academia and industry are developing. 
· Existing programmable elements on an FPGA can be used to implement a processor. This way you will have a small computer (which can run for example C codes) and custom hardware on the same chip. You can take advantage of this feature and do very nice projects. 

· UP3 has a serial port that can be used to exchange data with serial input/output devices. The serial communication interface, which receives and transmits data, is often called a UART (Universal Asynchronous Receiver Transmitter). The VHDL code for UART is available.

· UP3 has a USB port that can be used to exchange data.
· Try to use low cost sensors such as Line Tracker sensor, Infrared Proximity detector, Sonar ranging units, Magnetic compass sensors, Gyros and accelerometers, GPS receivers, thermal image sensors and cameras and come up with interesting project ideas. Review chapter 13 of the book for more information on the above sensors. 

Notes

· Both members of a project group have to contribute to all stages of the project (e.g., selection of topic, implementation of project and writing the reports). A student’s project mark depends on his/her contribution to the project. If a student has difficulties with his/her project partner, he/she should inform the instructor in writing before end of October. 
· Students are encouraged to use electrical and mechanical parts from past projects if applicable.
· To order parts (e.g., motor, sensor, ADC) for a project, contact the instructor with the detailed specification of the parts you are requesting. If approved, the parts will be ordered through the department. Also, keep in mind that there might be delay in parts delivery, but the course timetables and deadlines are strict and will not be changed. Only a limited budget is available for parts per group. You are supposed to return the parts to the department at the end of the term.
· Keep a copy of your final report. We will NOT return your project report.

· Many companies are interested in ECE graduates skilled in VHDL, ASIC design, and SOPC. Try to choose a good project and write a good report. You might want to show it to prospective employers. 

Format of the proposal:

The proposal should be short (two to three pages), readable and relevant. It should consist of the following sections (or some of them):

1. Introduction - A sentence or two establishing the choice of topic and what you trying to accomplish by the end of the course.  Try to be as specific as possible in establishing your goals and/or criteria for success.

2. Background Info - a brief treatment of relevant theory and/or an explanation of the context of your project (e.g. the motivation).  

3. Concepts - A breakdown of your design into conceptual blocks that logically fit together so that you achieve your stated goal

4. Tasks, Scheduling, and Implementation - This is the "when" and "how" for the project.  The vast majority of this depends on estimation, so try to be reasonable. If there are a lot of "I don't know" in your project then either you have to schedule time for research or the project is too big. One useful thing to do when planning a project is to take each of your conceptual blocks and resolve it into solid actions.  So if one of your conceptual blocks is "Getting the monitor to display a clock" you would want to include the tangible evidence such as “get the clock working”, “get the monitor to display a single, fixed digit”. 

5. References - Cite relevant sources for this preliminary exploration of your topic.

The groups will present their proposals to the class in short (10 minutes) presentation. 

Progress report:

The progress report should be short and explain steps performed, tasks remaining, any problems encountered and how they were solved. It should also include the VHDL code prepared up to the report day. 

Final report and presentation:

Each group is supposed to deliver the following at the end of the term:

· A 20 minutes presentation illustrating what they have achieved

· A self-contained professional report describing the project: the report must adhere to standard IEEE publication guidelines (the format is given at the end of this project guideline). 

· A hard copy of the most important references (e.g., a conference paper, journal paper)

· A listing of professionally documented VHDL source code

· The report, main references and VHDL source code should be bound in a booklet

· In addition to the paper copy, an electronic copy of the work should be submitted. It includes the Adobe PDF (or Word) file of the final report, appendices, and the VHDL code.

Final report preparation guidelines:

For a report to be successful it must convey technical information in a concise and well-organized manner. Useful information includes: conceptual blocks of the design, how each block is implemented, how many gates does the design, how did you partition the design to implement it on an Altera chip, how did you compile it, how fast can you clock it, what suggestions do you have.

The final report should be in IEEE standard format for papers: 

· 6 to 12 pages in length

· 2 column per page

· 12 point font, single (12 point) spaced

· Title (14 point font, centered in page)

· Authors and affiliation (12 point, centered)

· Abstract (150 to 200 words)

· Introduction, Design Methodology, Analysis, Synthesis, Simulations, Implementation, Conclusions, and References (these are suggested and can be changed)

· All references should be located at the end of the paper but must be properly cited in the body text, 

· The font can be either Times or Times new Roman

· Margins: at least 0.75” from the edges

· Pages should be numbered

