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جامعة المنوفية

كلية الهندسة الإلكترونية

قسم هندسة الالكترونيات الصناعية والتحكم



Department offering the program:          Industrial electronics and Control Engineering Department offering the course:              Industrial electronics and Control Engineering  

Course Specification

		1. Course basic information :



		Course Code: AC314

		Course Title:


Biomedical Electronics

		Academic year:2015/2016

Level (3 ) – Semester : 1



		Department requirement

		 Teaching hours: Lecture [2]  - Tutorial  [1] -  Lab [1]





		2- Course objectives

		1. Understand the concepts of sensing, activation and transduction and its role in the design of bioinstrumentation circuits.

2. Learn several signals that can be measured from human body and how noise from different sources can create artifacts.


3. Use different sensors in laboratory sessions to measure signals from human body. 

4. Understand theory and design of inverting, noninverting, differential and instrumentation amplifiers. 

5. Design filters necessary to condition and isolate a signal

6. Study the designs of several instruments used to acquire signals from living systems (e.g  ECG, blood pressure etc)  and Integrate information learned to create a design of your own. 

7. Learn written and oral communication skills to present information learned from laboratory and tutorial sessions



		3- Intended Learning Outcomes: (ARS)

		Course (ILOs)



		A- Knowledge and Understanding

		a1) Explain concepts and theories of mathematics and sciences appropriate to biomedical electronics.

a3) Know characteristics of engineering materials related to biomedical electronics

a5) Demonstrate methodologies of solving engineering problems, data collection and interpretation of biomedical electronics

a17) Explain biomedical instrumentation.

		a1-1) Explain theories of mathematics and sciences appropriate to sensors and filters.

a3-1) Know the characteristics of biopotential electrode materials and its impact on bioinstrument design.

a5-1) Demonstrate the methodologies of solving engineering problems, data collection and interpretation from medical instruments


a17-1) Explain principles of biomedical instrumentation design, biomedical electrodes and related systems


a17-2) Explain principles of safety requirements of medical electronics 



		B. Intellectual Skills

		b1) Select appropriate mathematical and computer-based methods for modeling and analyzing problems in biomedical electronics.


b3) Think in a creative and innovative way in problem solving and design for biomedical electronics.

b6) Investigate the failure of components of medical electronics.

		b1-1) Select appropriate mathematical and computer-based methods for modelling biopotential amplifiers and biosignal processing and ways of removing noise and interferences.


b3-1) Think in a creative and innovative way to design an instrument to solve problem clinical situation during the course project.

b6-1) Investigate the failure of electronic components of medical systems while maintaining its safety at the standard level.



		C- Professional Skills

		c2) Professionally merge the engineering knowledge, understanding, and feedback to improve design, products and/or services.


c8) Apply safe systems at work and observe the appropriate steps to manage risks.


c12) Prepare and present technical reports.

		c2-1) Professionally merge the engineering knowledge, understanding, and feedback to improve design of biomedical instrument.


c8-1) Apply safe systems at work and observe the appropriate steps to manage risks of biopotential electrodes and amplifiers.


c12-1) Prepare and present technical reports about a course project.



		D- General Skills

		d3) Communicate effectively


d7) Search for information and engage in life-long self-learning discipline.


d9) Refer to relevant literatures.

		d3-1) Communicate effectively with colleagues and/or clients through clinically oriented case study or course project


d7-1) Search for information about new technologies of the medical systems.


d7-2) Engage in self-learning new systems in the medical electronics.


d9-1) Refer to relevant literatures.



		4-  (a) Course Contents

		Basic concepts of biomedical electronics and instrumentations – Basic sensors and principles – Amplifiers and signal processing – the origin of biopotential – Biopotential electrodes – Biopotential amplifiers – Applications of electronics in medical.





		(b)  Lab Experiments

		Experiment 1


Instrumentation Amplifier

Experiment 2


Analog filter design and implantation

Experiment 3


IR sensor principle and circuit design

Experiment 4


Design and implementation of IR pulse meter


Experiment 5


Design and Implementation of an EMG Amplifier


Experiment 6


Design and Implementation of ECG Amplifier






		5- Teaching and Learning Methods

		· Lectures


· Tutorials


· Laboratory experiments and course project

· Reports



		6- Teaching and Learning Methods for disable students

		· Assign a teaching assistance to follow up the performance of this group of students.


· Repeat the explanation of some of the material and tutorials.



		7- Student Assessment



		a-Assessment Methods

		- Homework, and/or technical report


- Quizzes

- Course design project

- Midterm, and final exams (lab and written)



		b- Assessment Schedule

		- Homework and/or technical report:             every two weeks

- Quizz-1:                                                        Week no 5           


- Mid-Term exam:                                           Week no  8


- Quizz-2:                                                        Week no 10

- Lab work                                                       Every two weeks

- Final – term examination:                             Week no 16 -18    


          



		c- Weighting of Assessment

		- Homework , reports and quizzes :                      10   %


- Mid-term examination:                                       10   %   


- Lab work, course design project :                       20   %


- Final – term examination:                                   60   %                 

                                                                 Total     100  %



		8- List of text books and references:



		a- Course notes

		Lectures notes 



		b- Text books

		1. J Webster ed., "Medical Instrumentation: Application and Design, Fourth Edition", John Willey & Sons Inc., 2010. 



		c- Recommended books

		2. J Webster ed., Physiological Measurements, CRC Press, 2015

 3. M. Kutz, "Biomedical Engineering and Design Handbook", Prentice Hall, 2nd  edition, 2009



		d- Periodicals, Web sites ………etc

		MIT open courseware: http://ocw.mit.edu/courses/mechanical-engineering/2-782j-design-of-medical-devices-and-implants-spring-2006/ 


Johns Hopkins university: 


https://ep.jhu.edu/programs-and-courses/585.411-principles-of-medical-instrumentation-and-devices 





Course contents - ILOs Matrix

		D- General and transferable skills

		C- Professional and practical skills

		B- Intellectual skills

		A- Knowledge & Understanding

		Week

		Content Topics



		d3

		

		

		a1

		1

		Course Introduction 



		d3, d7

		c2

		b1

		a1, a3, a17

		2

		Basic concepts of biomedical electronics and instrumentations



		d7, d9

		c2, c8

		b1, b6

		a1, a17

		3,4

		Basic sensors and principles



		d7, d9

		c2, c8

		b3, b6

		a3

		5-7

		Amplifiers and signal processing



		d7, d9

		c2, c8

		b6

		a1, a3, a5 a17

		8 - 11

		origin of biopotential – Biopotential electrodes – Biopotential amplifiers



		d3, d7, d9

		c2, c8, c12

		b1, b3

		a1, a5, a17

		12-15

		Applications of electronics in medical.





Teaching and Learning Methods - ILOs Matrix


		Teaching and Learning Methods

		A- Knowledge & Understanding

		B- Intellectual skills

		C- Professional and practical skills

		D- General and transferable skills



		Lectures

		a1, a3, a5, a17

		b1, b3

		c2

		d3



		Tutorials

		a1, a3, a5, a17

		b1, b3

		c2

		d7



		Labs and course project

		a5, a17

		b3, b6

		c2, c8

		d3, d7



		Reports 

		a1, a5, a17

		b1, b3

		c2, c12

		d3, d7, d9





Assessment Methods - ILOs Matrix


		Assessment Methods

		A- Knowledge & Understanding

		B- Intellectual skills

		C- Professional and practical skills

		D- General and transferable skills



		Homewrok

		a1, a3, a5, a17

		b1, b3

		c2

		d3, d7, d9



		Reports

		a1, a3, a5, a17

		b6

		c8, c12

		d3, d7, d9



		Quizzes

		a1, a3, a5, a17

		b1, b3

		c2

		



		Laboratory exam and course project

		a3, a5, a17

		b1, b3, b6

		c2, c8, c12

		



		Midterm, and Final


Written exams

		a1, a3, a5, a17

		b1, b3, b6

		c2

		





     Authorized from department board at    /   / 

     Authorized from college board at         /   /


Course Coordinator
        Head of Department
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