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AMERICAN UNIVERSITY OF BEIRUT 
FACULTY OF ENGINEERING AND ARCHITECTURE 

 
BMEN 605: Biomedical Imaging 

Fall 2017-2018 

1. Course Administration 
Instructor: Dr. Jason Amatoury 
Office: 413-RGB 
Phone: x3497  
Office hours: TBA or by email appointment 
Email: ja106@aub.edu.lb  

2. Course Description [3 credits] 
Biomedical imaging offers an unprecedented view into the structure and function of a living 

body, and as such plays an essential role in medical practice and research. This course will 

provide you with a general overview of the key concepts behind the primary biomedical 

imaging modalities, including: ultrasound, X-ray, computed tomography, magnetic 

resonance and nuclear imaging. In particular, you will learn about the physical principles and 

theories governing the operation of each imaging modality, the technology that translates 

theory into practice and the methods involved in image formation. You will also discover the 

limitations and safety issues associated with each modality, and be exposed to the vast 

applications of biomedical imaging in the clinic and research. 

3. Time and Place 

TBA 

4. Prerequisites 

 Desirable: undergraduate physics, signal processing & analysis, anatomy/physiology  

5. Course Material  

 Lecture notes and other selected material will be made available to you via Moodle  

 There is no required textbook for the course, though some content will be taken 
from the below books, which serve as a good reference (available via AUB library): 

o Bushberg, Jerrold T., and John M. Boone. The essential physics of medical 
imaging, 3rd ed., Lippincott Williams & Wilkins, 2011. 

o Suetens, Paul. Fundamentals of medical imaging, 2nd ed., Cambridge 
University Press, 2009. 
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o Prince JL and Link JM. Medical imaging signals and systems, 2nd ed., Pearson, 
2015. 

o McRobbie et al, MRI: From Picture to Proton, 2nd ed., Cambridge University 
Press, 2006 

6. Course Learning Outcomes 
By the end of this course, you will be able to: 

 Describe the fundamental principles governing the operation of common imaging 

modalities 

 Demonstrate an understanding of the concepts and methods in image acquisition 

and reconstruction  

 Explain the basic engineering and technology underlying each imaging modality 

 Critique each image modality in terms of advantages and disadvantages, limitations, 

and safety considerations 

 Explain and evaluate the influences of image quality for each modality 

 Describe clinical and research applications of each imaging modality  

7. Course Topics and Schedule (tentative) 

The course is divided into the five primary biomedical imaging modalities, in addition to an 

overview/basic concepts at the beginning and buffer at the end of the semester for revision, project 

presentations and/or other activities. For each modality (Parts II-VI), the lessons will essentially cover 

physics, image formation, technology and applications. Note that the indicated duration is an 

approximate, and may change based on how well we do in each class, practical demo schedules, etc. 

Part Topics 

I 
(1 week) 

Introduction to Biomedical Imaging  
Overview of imaging modalities; basic image properties  

II 
(2 weeks) 

Ultrasound Imaging  
 

III 
(2 weeks) 

Radiography/X-Ray Imaging  
 

IV 
(2 weeks) 

Computed Tomography (CT) Imaging  
 

V 
(4 weeks) 

Magnetic Resonance Imaging (MRI)  
 

VI  
(2 weeks) 

Nuclear Imaging (planar scintigraphy, SPECT, PET) 

VII 
(1 week) 

Project Presentations/other activities  
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8. Student Assessment 

Assignments  25% 

Flipped Classroom Assessment 
“Turning the table”  

10% 

Research Project/Presentation 35% 

Final exam  30% 

9. Moodle 

You are expected to check for updates on Moodle on a daily basis. Announcements, course 

handouts, and assignments will be shared via Moodle.  

10. Course Evaluation 

Student feedback helps to continually shape and refine BME graduate courses. This can be in 
the form of direct communication with the course instructor or anonymously via AUB’s 
Office of Institutional Research & Assessment (OIRA) on-line evaluations. You are highly 
encouraged to provide honest course evaluations and offer any additional 
comments/suggestions. Feedback provided will be important in improving the course for 
future students.  

11.  Academic Integrity 

Any act of cheating and plagiarism will not be tolerated.  Please refer to the Plagiarism 

Tutorial and Test under the following link: 

http://www.aub.edu.lb/it/acps/services/plagiarism/plagiarism_test/Pages/home.aspx  

12.  Academic Barriers 

AUB strives to make learning experiences as accessible as possible. If you anticipate or 
experience academic barriers due to a disability (including mental health, chronic or 
temporary medical conditions), please inform me immediately so that we can privately 
discuss options. In order to help establish reasonable accommodations and facilitate a 
smooth accommodations process, you are encouraged to contact the Accessible Education 
Office: accessibility@aub.edu.lb; +961-1-350000, x3246; West Hall, 314.  
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