DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING

ECE - 495/595/695
APPLICATIONS IN MEDICAL IMAGING & SIMULATION

SYLLABUS

Summer Semester (May 29 through July 19) 2007
Course Description

Visualization has been used in many medical and clinical applications.  Here, the goal of visualization is to formulate a better understanding of biomedical image data. Medicine is shifting from typical 2D imagery towards reproducing the three-dimensionality of human bones and soft tissue. 3D Visualization generally refers to the transformation and display of this 2D imagery so as to effectively represent the 3D nature of the objects within the images. 

There are many important clinical applications of medical imaging and visualization such as virtual endoscopy, telemedicine, surgical planning through pre-operative imaging, and image-guided surgery. Such clinical applications benefit from patient-specific tissue reconstruction techniques. Non patient-specific applications are also useful in providing the capability for medical students and practitioners to simulate and practice procedures that may be dangerous, rare, costly, or simply require a significant amount of skill. 

In this class, we will discuss basic concepts and techniques such as segmentation, registration, 3D reconstruction, and minimal invasive surgeries. Then we will attend the Computer Aided Radiology and Surgery (CARS) conference in Berlin, Germany and research laboratories in Warsaw, Poland where these techniques are routinely applied (June 23rd thru July 5). 
3 credits.

Prerequisites

Prerequisites: Instructor approval. 

Textbooks

Selected Reading will be provided.
Course Objectives

The primary objectives of this course are: (1) develop an understanding of the role and limitations of various techniques in medical imaging and simulation; (2) learn about and discuss techniques required in medical imaging and simulation; (3) investigate basic concepts and methodologies to develop and apply a medical simulation system; and (4) Present state-of-the-art topics in a particular area related to medical imaging and simulation. Objectives 3 and 4 are primarily for 595 and 695 students.
Course Information

INSTRUCTORS:  
Dr. Rick D. McKenzie 


Room 231c, Kaufman Hall




Phone: 757-683-3741 (ODU)





Phone: 757-686-6239 (VMASC)





Fax: 757-683-3220





E-Mail: fmckenzi@ece.odu.edu


Dr. C. Donald Combs
Eastern Virginia Medical School (EVMS)
P.O. 1980
Norfolk, Va 23501

Phone: 757-446-6090
E-Mail: combscd@evms.edu



Office Hours: by appointment

CLASS SCHEDULE:  May 29 through July 19 on Tuesdays and Thursdays

2:00 - 4:20 PM 

Kaufman 215 
COURSE WEB SITE: None
Course Topics (Subject to Change)

I.
COURSE INTRODUCTION 


– Tuesday, May 29


A.  Course Intro



B.  Imaging Modalities


II.
VISUALIZATION




– May 31


A.  Visualization Techniques

III.
SEGMENTATION




– June 5


A.  Visualization Tools and Results



B.  Segmentation Tools and Results

IV.
STANDARDIZED PATIENTS


– June 7 (Dr. Hubbard)


A. Professional Skills Center at EVMS

V.
TELE-MEDICINE




– June 12 (Dr. Combs)

VI.
RECONSTRUCTION & REGISTRATION 
– June 14 

Also Study Abroad Travel Info

VII.
CLINICAL APPLICATION vs TRAINING

– June 19 (Dr. Combs)


A.  Skills-based Simulations



B.  Pre-operative Visualizations


C.  Image Guided Surgery


D.  Patient Specific Data



E.  Clinical Concerns of Simulations


VIII.
CASE STUDIES







A.  ODU Labs




– June 21 



B.  TBD


IX. STUDY ABROAD & PREPARE PROJECT
– June 23-July 5, 10, 12
X. COURSE CONCLUSION



– July 17, 19


A.  Presentations

course format

PROBLEM ASSIGNMENTS:  Selected readings will be provided. Students are to read and return prepared to discuss these readings.

EXAMINATIONS:  None.

TERM PROJECT:  595/695 students are required to select a specific topic of interest and later present how this topic was applied in the study abroad activities as well as state-of-the-art research in the particular area.  

COURSE GRADE:  A final course grade will be determined by performance on selected reading discussions and term project presentations according to the following percentages: reading assignments and discussions -- 80%; term project/presentation -- 15%; and participation – 5%. (495 students - reading assignments and discussions -- 80%; and participation – 20%).
EXTRA CREDIT:  Selected students who desire extra credit or need to make up participation credits may make a presentation at a study abroad facility. This is especially encouraged for 695 students.
Computer requirements

Web and library resource access.

Computer Projects

None.

Laboratory Projects

None.

HONOR CODE

All students are expected to abide by the honor code of Old Dominion University.  You are encouraged to discuss problem assignments with fellow students; however, the work submitted is to be your own.  Absolutely no collaboration is allowed on examinations.  You are encouraged and expected to use multiple sources of information on the term project, but all such sources must be properly acknowledged.  It is never acceptable to present the work of others as your own.

Important dates


First Class Period



Tuesday, May 29

No Classes




Week of July 10

Term Project Presentations

Week of July 17

Last Class Period



Thursday, July 19
