ENGR 4223/5223: Biomedical Imaging PRIVATE 

INSTRUCTOR:
Mohamed Bingabr, Ph.D.

CONTACTS:
Office: Howell 221D ; Phone: 974 5718; Email: mbingabr@uco.edu

OFFICE HOURS:
MWF 10:00 – 10:50, MW 3:00 – 3:50, and by appointment

CLASS HOURS:
MW 4:00 – 5:15 

Howell Hall 112

    
TEXTBOOK: “Medical Imaging Signals and Systems”, 2nd edition by J. Prince and J. Links.

Reference: “Physics of Radiology”, by Anthony Wolbarst.


PREREQUISITE: ENGR 3323 Signals and Systems
COURSE WEBSITE: http://www.engineering.uco.edu/~mbingabr
GRADES:

Homework

15 %


Attendance

10 %


Quizzes

20 %



2 Tests


30 %


Final Exam

25 %

A ( 90%
80% ≤ B < 90%
70% ≤ C < 80%
60%≤ D <70%          F < 60%

Note: Dates of the 2 tests and the final exam will be announced during the semester. Quizzes will be given every Monday.

CELL PHONE & LAPTOP POLICY: All computers, cell phones, and other communications devices should be turned off and put away during lectures. Any such device out during an exam or quiz will be construed as an attempt to cheat on that exam and will terminate the exam at that point for that person.
Course aims:

The first part of this course introduces students to the image processing of medical images, such as signal processing and image quality and system processing. The second part of the course is an overview of biomedical imaging systems and analysis including how images are formed and what types of information they provide by examining various imaging systems such as X-ray and MRI. 
COURSE EXPECTATION & CONDUCT: 

It is expected that each student will actually spend a total of 6 to 8 hours per week on the course (not including lecture times). I don’t expect you to memorize formulas but I expect you to understand them. So, you will be allowed to bring to the exam one sheet of paper that contains any relative formulas you might need, but make sure you know how to use them conceptually and not just mechanically. Image processing and analysis are studied using Matlab. Should you miss a quiz or test due to illness or an emergency, you will be required to give advance notice or provide a doctor's excuse in order to be allowed to make-up on the tests and quizzes you missed. Make-ups are usually harder than the regular quiz/test because student has more time to study for the quiz/test.
HOMEWORK: 

Read an example in the textbook and its solution, then after 10 minutes try to solve the same problem without looking at the solution. You will be surprised when you fail to solve it, even though you read the solution and understood it 10 minutes ago. The reality is this: you will not truly understand the Technical concepts by just paying attention to lectures and reading the materials and examples in the textbook. To truly understand engineering concepts you have to solve the homework problems yourself even if you are struggling solving them. For this reason, regular homework assignments will be made. Your solutions to the homework assignments will be collected at the start of the period on the date they are due. Late homework will not be accepted for any reason, but your lowest homework score will be dropped.

OTHER RESOURCES: Matlab and manuals on reserve in student lab.

Syllabus 

	Subject
	Reading

	Introduction

Physical Signals

Imaging Modalities


	Ch1

	Signals and Systems

Signals

Systems

The Fourier Transform

Properties of Fourier Transform

Transfer Function

Circular Symmetry and the Hankel Transform

Sampling


	Ch2

	Image Quality

Contrast
Resolution
Noise
Signal-to-Noise Ratio
Nonrandom Effects
Accuracy
TEST 1
	Ch3



	Physics of Radiography
Ionization
Forms of Ionizing radiation
Nature and Properties of Ionizing Radiation
Attenuation of Electromagnetic Radiation
Radiation Dosimetry


	Ch4

Notes

	Projection Radiography
Instrumentation 
Image Formation


	Ch5

	Computed Tomography
CT Instrumentation
Image Formation
Image Quality in CT
TEST 2
	Ch6

Notes

	Physics of Magnetic Resonance
Microscopic Magnetization
Macroscopic Magnetization

Precession and Larmor Frequency
Transverse and Longitudinal Magnetization
RF Excitation
Relaxation

The Bloch Equations

Spin Echoes

Contrast Mechanisms

	Ch12

	Magnetic Resonance Imaging
Instrumentation
MRI Data Acquisition
Image Reconstruction

Image Quality


	Ch13

	Final
	


Student Information Sheet:

http://www.busn.ucok.edu/academicaffairs/FORMS/StudentINFOSheetSyllabusSPRING04.pdf

ADA STATEMENT

"The University of Central Oklahoma complies with Section 504 of the Rehabilitation Act of 1973 and the American with Disabilities Act of 1990.  Students with disabilities who need special accommodations should make their requests by contacting the coordinator of Disability Support Services, Kimberly Fields at 974-2549.  The office is located in the Nigh University Center, Room 415.  Students should also notify the instructor of special accommodation needs by the end of the first week of class."

