ECE5340/6340 Term Project 2012

The purpose of the term project is to solve a problem related to numerical electromagnetics topic. Even if your topic is theoretical, an example of a practical application must be included in the final report. 

Suggested Topics and Problems

You can pick your own problem or select from the list below. In all cases, problem have to be approved by instructor.

	
	Topic
	Suggested problem to solve 

	Cela

Rajagopalan
	Antennas
	Loop / Dipole / Patch antenna design, impedance characterization.

	Cela
	Implantable devices
	Implanted Neurostimulator performance.

	Cela
	Hybrid methods
	Scattering from a far away target (i.e radar).

	Cela
	Imaging
	Ground-penetrating radar.

Cancer detection.

	Cela
	Hyperthermia
	Cancer ablation applicator.

Food thawing device.

	Cela
	Bioelectric Safety
	SAR from WPT.

Medical implant safety.



	Cela

Gandhi
	Wireless Power Transfer
	Electric car charger (stationary).

Electric car charger (highway).

Small electronics wireless power station.

	Cela

Schurig
	Metamaterials
	Cloaking device.

Luneburg lens. 

	Nagel
	MoM
	Current density profile on antenna.

Radiation pattern of simple antenna.

	Nagel
	Hemholtz FDM
	Waveguide modes.

	Nagel
	Acoustic FDTD
	Sonar.

	Nagel
	EM in non-Cartesian coordinates
	Normalization of antenna gain in polar coordinates.

FDM in polar coordinates.

	Nagel
	Schroedinger FDTD 
	Electron tunneling.

	Nagel
	Adaptive meshing
	FDM boundary condition for capacitor/microstrip cases.


Timeline and grading

Grading is done based on 100 points total for all the activities and deliverables of the final project, allocated as follows:

1) [10 points] Abstract and literature review due on March 19th

2) [10 points] Progress report due on April 9th  

3) [10 points] Oral presentation and attendance (schedule from April 16th - April 25th)

4) [70 points] Final report, numerical code, and models due April 25th

Reports turned in late will incur in a 10% of the total points deducted per day.

Abstract and Literature Review [10 points]

Abstract: A description (100-200 words) of the proposed problem, the method used, and the expected outcome.

Literature Review: A description of what has been done in the field regarding the problem. This information is collected from a number of published papers on the topic  (ECE5340: 3 articles minimum, ECE6340:5 articles minimum). The format suggested is to cite each article, and write a brief (1 or 2 paragraph) explanation of the approach and how to relates to your topic immediately underneath, and repeat for each article.

Progress Report [10 points]

The progress report is a partially completed term report, including abstract, introduction, methods (may not be finished), results (may not be finished), and discussion (optional) sections.

Oral Presentation [10 points]

Eight-minute presentation, followed by 3-4 minutes open for questions.

Presentations will be timed, and their length enforced, so please rehearse your timing. While the format is not strict, it is recommended to prepare a 7-8 slide Powerpoint presentation.

Attendance will be taken during the oral presentations, and attendance to presentations will be part of the grading criteria. Presentation day and order will be assigned by March 30th by the lecturers, and posted on the course's web page.

Final Report, Numerical Code, and Models [70 points]

Term Report format: Use template for IEEE Journal Transactions format. Templates for both Latex and Word can be found online, at:

http://www.ieee.org/publications_standards/publications/authors/authors_journals.html
The report must have between 3 and 10 pages for the ECE5340 section and 4 to 10 pages for the ECE6340 section. 

Report file format: The acceptable formats for the final report are PDF or MS Word (pdf preferred).

Report sections: The report must have the following sections:

1. Abstract: Brief description of the application, the method used, and the conclusions reached.

2. Introduction: Description of the problem and what other authors have done in similat problems before (this information should already be in your literature review). 

3. Method: Description of the numerical method, model(s), simulation techniques, and software used. Specify all simplifying assumptions made. 

4. Results: Simulation results, including figures and numerical values.

5. Discussion: Discussion of simulation results, and interpretation of such results in light of the author experience.

6. Conclusions: Summary of conclusions reached, and description of further work to do on the topic.

7. References: List of relevant references (IEEE format). This list corresponds to the list used in the literature review.

Numerical Code and models: Numerical code and models must be submitted as a single zip file by email to both Dr. Cela and Dr. Nagel, and must contain all the code, models, and extra files needed to reproduce the results presented in the written report, along with instructions on how to run the code. A report without the associated numerical code working or without the instructions on how to run the code will be considered incomplete and not counted towards the final grade of the course.

Notes on Outcome  

The term project is a research project. As such, it is not expected that 100% of the projects will reach the objectives proposed and agreed upon. Full grade is possible even if the project outcome is not as  expected. 

However, independently of outcome, it will be expected that all the other requirements are fulfilled, including a full report of all the efforts done (using the format and length constraints given), a sound justification of why the problem was not solved, and a list of other alternative solutions or approaches to try.

If the outcome is not as expected, the instructors may request extra work at their discretion, to equalize the effort of all students in the course,

