
ECE 50700 – Introduction to Biomedical Imaging 
 
 

1) Course objective 
The objective of this course is to present the fundamental concepts of modern 
biomedical imaging, and to introduce basic knowledge of image acquisition and 
reconstruction. By the end of the course each student should be able to: 
− Understand the physical principles of modern medical imaging systems 
− Understand data acquisition, image reconstruction in biomedical imaging 
− Understand medical image processing and visualization 
− Gain experience in clinical applications of each medical imaging modality 

 
2) Methods of Evaluation: 

The direct method of assessment is used to demonstrate that learning outcomes are 
achieved through examination, assignments, and projects. 
 

3) Grading Criteria 
Assignments 20% 
MidTerm Exam 20% 
Projects  30% 
Final Exam 30% 

 
4) Method of Instruction 

Lecture  
 

5) Library Resources 
IEEE Transactions on Medical Imaging 
IEEE Transactions on Image Processing 
The current library resources are sufficient to support this course. 

 
6) Syllabus 

 
  



ECE 50700 – Introduction to Biomedical Imaging 
 
Instructor:  Dr. Bin Chen 
Office:  ET 327A 
Phone:  (260) 481-0273 
Email:   chenb@pfw.edu 
Class time: TBD 
Office hour:   TBD 
           
Course Description:  

This course covers the major aspects of modern medical imaging systems including x-ray 
imaging, computed tomography, magnetic resonance imaging, ultrasound imaging, single-
photon emission tomography and positron emission tomography. The main emphasis is to 
explain and exam the fundamental physics and engineering underlying each imaging 
modality, and the image acquisition, reconstruction and artifact correction. Students will gain 
technical knowledge and an overview of current status of medical imaging technologies. 

 
Prerequisite:  

− Linear algebra 
− Matlab or Python Programming 
− College physics 

 
Textbook:       Andrew Webb, “Introduction to Biomedical Imaging” 
Reference:  J. T. Bushberg, J. A. Seibert, E. M. Leidholdt, J. M. Boone, “The Essential 

Physics of Medical Imaging’; 3rd edition 
 

Course Objectives: 
By the end of the course each student should be able to 

− Understand the basic physical principles of modern medical imaging  
− Understand basic data acquisition strategies and image reconstruction techniques.  
− Understand the basic medical image processing and visualization. 
− Gain experience in clinical applications of each medical imaging modality. 

 
Topics Covered:  

− Review of linear algebra, linear systems and Fourier transformation 
− X-ray mammography 
− Back projection and computed tomography 
− Ultrasound and ultrasonic imaging 
− Magnetic resonance imaging 
− Nuclear Medicine 
− Single photon emission computed tomography 
− Positron emission tomography 

 
Grading:   

− Assignments 20% 
− MidTerm Exam 20% 
− Projects  30% 
− Final Exam 30% 
 

Policies: 
− You are expected to attend every class. If for any reason you miss a class, you are 

responsible for finding out what went on and for getting any assignment or handout. 



− No make-up exam will be scheduled in general. If there is a valid reason, a makeup exam 
may be scheduled with the concurrence of the ECE Department Chairman. Each 
individual case will be considered on its own merit. Exams are for evaluation purposes 
only and will not be returned to students.  

− No make-up exam for the final exam. 
− No late assignments will be graded. 
− Partial credit is a professional judgment and not subject to negotiation. 
− Cheating on an exam and/or homework results in a grade of F for the course. 
− The examination is for evaluation purposes only and will not be returned to the students. 
− If you have a disability and need assistance, special arrangements can be made to 

accommodate most needs. Contact the Director of Services for Students with Disabilities 
(Walb Union, Room 113, telephone number 481-6658) as soon as possible to work out 
the details. Once the Director has provided you with a letter attesting to your needs for 
modification, bring the letter to me. For more information, please visit the web site for 
SSD at http://www.ipfw.edu/ssd/. 
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