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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: ACE 323

		Course Title:


Digital Control systems

		Academic year:2015/2016

Level (3 ) – Semester : 2



		Department requirement

		Teaching hours: Lecture [2]  -   Tutorial   [2]   -   Lab  [0]



		2- Course objectives

		1. To acquire a good knowledge of the techniques for  sampling theorem and signal analysis.


2. To explain the different categories of digital controllers theory and design.

3. To acquire a good knowledge of identification techniques for digital control systems.

4. To pepare the different categories of adaptive control system techniques.    



		3- Intended Learning Outcomes: ( ARS)

		Course ( ILOs)



		A- Knowledge and Understanding:

		a1) Explain Concepts and theories of mathematics and sciences appropriate to digital control systems.


a16) Interpret principles of analyzing and design of control systems with performance evaluation.


a19) Explain Fundamentals of problem identification, formulation and solution in the inter-disciplinary fields of digital control systems.


a20) Explain The principles of sustainable design and development. 




		 a1-1) Explain concepts of mathematics and sciences appropriate to signal analysis.


 a1-2 Explain theories of mathematics and sciences appropriate to sampling theorem.


a1.3) Explain concepts appropriate to the block diagram reduction.


 a16-1) Interpret principles of Analyzing of control systems with performance evaluation for Stability.


 a16-2) Interpret  principles design of control systems with performance evaluation for digital controller design.


a16-3) Interpret  principles design of control systems with performance evaluation for identification.


 a19-1) Explain fundamentals of problem identification and formulation in the inter-disciplinary fields of digital controller design.


a19-2) Explain fundamentals of problem identification and formulation in the inter-disciplinary fields of adaptive control systems.


a20.1) Explain the principles of sustainable design and development related to digital controlles.


a20.2) Explain the principles of sustainable design and development related to adaptive control systems.  



		B- Intellectual Skills

		 b1) Select appropriate mathematical and computer-based methods for modeling and analyzing problems of digital control systems.


 b4) Combine, exchange, and assess different ideas, views, and knowledge from a range of sources of Digital Control systems.


 b5) Assess and evaluate the characteristics and performance of components of digital control systems.


 b11) Analyze results of numerical models and assess their limitations.


b12) Create systematic and methodic approaches when dealing with new and advancing technology of Digital Control systems.


 b14) Analyze the performance of digital control systems.

		b1-1) Select appropriate mathematical methods for modeling and analyzing problems for signal analysis.


b1-2) Select appropriate computer-based methods for modeling and analyzing problems for sampling theorem.


b4-1) Combine different ideas, views, and knowledge from a range of sources of transfer function block diagram.


b4-2) Exchange different ideas, views, and knowledge from a range of sources of digital controller design. 


b4-3) Assess different ideas, views, and knowledge from a range of sources of system identification.


b5-1) Assess and evaluate the characteristics and performance of components of digital PID controllers.


b11-1) Analyze results of numerical models of digital controller design.


b11-2) Analyze results of numerical models of identification of digital systems.


b11-3)Assess the results  limitations of self tuning controller.


b12-1) Create systematic when dealing with new and advancing technology to sampling theorem.


b12-2) Create methodic approaches when dealing with new and advancing technology for digital controller design.


b14-1) Analyze the performance of identification methods in digital control systems.


b14-2) Analyze the performance of stability of  digital control systems.



		C- Professional Skills

		C1) Apply knowledge of mathematics, science and engineering practice integrally to solve digital control problems.


C3) Create and/or re-design a process, component or system, and carry out specialized engineering designs.


C7) Apply numerical modeling methods to digital control problems.


C18) Manage field problem, identification, formulation and solution; 


C23) Apply modern techniques, skills and engineering tools to control systems.

		C1-1) Apply knowledge of mathematics, science and engineering practice integrally to solve signal analysis problems.


C1-2) Apply knowledge of mathematics, science and engineering practice integrally to solve identification problems.


C3.1) Create and/or re-design a process, component or system, and carry out specialized engineering designs related to digital controllers.


c7-1 ) Apply numerical modeling methods to solve identification problems.


c7-2 ) Apply numerical modeling methods to solve stability of digital system problems.


C18.1) Manage field problem, identification, formulation and solution for PID digital controllers.


C18.2) Manage field problem, identification, formulation and solution for adaptive control systems.


c23-1) Apply modern techniques, skills and engineering tools to digital controllers.


c23-2) Apply modern techniques, skills and engineering tools related  to adaptive control systems.



		D- General Skills

		d1) Collaborate effectively within multidisciplinary team.


d2) Work in stressful environment and within constraints.


d3) Communicate effectively.


d9) Refer to relevant literatures.




		d1-1) Collaborate effectively within multidisciplinary team.


d2-1) Work in stressful environment and within constraints when designing digital controllers. 


d2-2) Work in stressful environment and within constraints when solving identification problems. 


d3-1) Communicate effectively in class room with his colleagues, and teaching staff member.


d9.1) Refer to relevant literatures in topics relevant to stability of digital control systems.


d9.2) Refer to relevant literatures in topics relevant to design of digital controllers.






		4- Course Contents




		Signal analysis - Sampling theorem - Transfer function block diagram- Stability- Digital controller design - System identification - Self-tuning controller



		5- Teaching and Learning Methods

		· Lectures


· Tutorials


· Research assignments



		6- Teaching and Learning Methods for disable students

		· Assign a portion of the office hours for those students.


· Arrange meetings for more discussion and declaration.


· Give them specific tasks.


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


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



		7- Student Assessment



		a-Assessment Methods

		- Weekly sheet exercises at class room


- Quizzes


- Mid term, and final exams



		b- Assessment Schedule

		- Exercise sheet :                                              Weekly


- Quizz-1:                                                          Week no 5           


- Mid-Term exam:                                            Week no  8


- Quizz-2:                                                          Week no  10


- - Final – term examination:                            Week no 16 -18                 



		c- Weighting of Assessment

		- Class tutorial and quizzes :                             20     %


- Mid-term examination:                                   13.33   %   


- Case study and/or practical exam:               ……    %


- Final – term examination:                              66.667   %                 


- Other types of assessment:                           ……   %


                                                                    Total 100  %



		8- List of text books and references:



		a- Course notes

		Lectures notes prepared in the form of a book authorized by the department.



		b- Text books

		

[1] M. Sami Fadali and Antonio Visioli " Digital Control Engineering", Second Edition: Analysis and Design, Sep 20, 2012


[2]  C. L. Phillips, H. T. Nagle "Digital Control Systems Analysis and Design " Third Edition, Prentice –Hall Inc. 1998.


[3] K. Ogata, “ Discrete Time Control Systems “, Prentice-Hall, Inc,Upper Saddle River, Nj, 2nd ed. , 1995.



		c- Recommended books

		[1] K. M. Moudglya, “Digital Control”, John Wiley &Sons, Ltd. 2007.


[2] G. F. Franklin, J.D. Powell and M. Workman “ Digital control   Dynamic Systems”, Addison Wesley Longman, Menlo Parlc, CA, 3rd ed., 1998.

 [3] Landau, Ioan Doré, Zito, Gianluca, “ Digital Control Systems,     Design, Identification and Implementation” 2006.



		d- Periodicals, Web sites …etc

		www.digitalcontrolsystems.com

www.digitalcontrolsystem.co.uk





9-Course  contents - ILOs Matrix

		D- General and transferable skills

		C- Professi-onal and practical skills

		B- Intellectual skills

		A- Knowledge & Understanding

		Week

		Content Topics



		d1

		c1

		b1

		a1

		1

		Signal analysis



		d3

		

		b1,b12

		a1

		2

		Sampling theorem



		d3

		

		b4

		a1

		3

		Transfer function block diagram



		d9

		c7

		b14

		a16

		4,5

		Stability



		d1,d2,d9

		c3,c18,


c23

		b4,b5,b11,


b12

		 a16,a19,a20

		6,7,8

		Digital controller design






		d2,d3

		c1,c7

		b4,b11,b14

		 a16

		9,10

		System identification






		d2,d3

		c1,c7

		b4,b11,b14

		a16

		11

		Least squares methods



		

		c18,c23

		b11

		 a19,a20

		12

		Adaptive controller






		

		c18,c23

		b11

		 a19,a20

		13,14

		Self tuning controller








10-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, a16, a19,a20

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d3



		Tutorials.

		a1, a16, a19,a20

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d2,d3



		Exercises

		

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d2,d9



		Labs and/or case studies

		

		

		

		



		Reports and assignments

		a1, a16, a19,a20

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d1, d2, d9





11-Assessment Methods - ILOs Matrix


		Assessment Methods

		A- Knowledge & Understanding

		B- Intellectual skills

		C- Professional and practical skills

		D- General and transferable skills



		Weekly sheet exercises

		a1, a16, a19,a20

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d1, d2, d9



		Reports

		a1, a16, a19,a20

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d2, d9



		Quizzes

		a1, a16, a19,a20

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d2,d9



		Laboratory exam

		

		

		

		



		Midterm, and Final Written exams

		a1, a16, a19,a20

		b1,b4, b5, b11, b12, b14

		c1,c3,c7,c18,c23

		d2





Authorized from department board at   13/9/2015


Authorized from college board at   04/10/2015

Course Coordinator
      Head of Department


Dr. Hosny A. Shohla     
                                         Asso. Prof. Mohamed El-Barwany

Industrial Electronics and Control Engineering Program 
Third Year Course Specifications 


183




