
  
    
    

    
  
  
    
    
  
    Browse Course Material
    
      
    
  

  


  	
  
    
      
        Syllabus
      
    
    
  

  
  

  
  


	
  
    
      
        Calendar
      
    
    
  

  
  

  
  


	
  
    
      
        Lecture Notes
      
    
    
  

  
  

  
  


	
  
    
      
        Recitations
      
    
    
  

  
  

  
  


	
  
    
      
        Assignments
      
    
    
  

  
  

  
  









    
  
    
      
    
  

    


  
    
      Course Info
    

  

  
    
      
        
        
          
          
            Instructors
            

          
            




	
    Prof. Jonathan P. How
  
	
    Prof. Emilio Frazzoli
  




          

        

         
        
          
          
            Departments
          

          
            




	
    Aeronautics and Astronautics
  




          

        

         
        
        
          
            As Taught In
          

          
            Fall
            
              2010
            
          

        


        
          
            Level
          

          
            
              
                Undergraduate

              
            
          

        

        
      


      
    

  




  






  
    Topics
  

  	









  
  
    
  
  
  
    Engineering



	
    
      
      
        
      
      
      
        
        Aerospace Engineering
    

    	
        
          
          Avionics
      
	
        
          
          Guidance and Control Systems
      


    
  









  




  
    Learning Resource Types
  

  
    
      
        
          


  
    assignment
    Problem Sets
  




        

      
        
          


  
    notes
    Lecture Notes
  




        

      
        
          


  
    assignment
    Design Assignments
  




        

      
    

  





  


  
    Download Course

  





    






  
    
      menu
    
    
      
        
      
    

    
      	
  
  
    
      search
    
  

	
          Give Now
        
	
          About OCW
        
	
          Help & Faqs
        
	
          Contact Us
        


    

  





  
    
      
        
          
        
      

    

    
      
  
  
    
      search
    
  

      
        GIVE NOW
        
      
      about ocw
      help & faqs
      contact us
    

  




    
    
    


  
    
    16.30 | Fall 2010 | Undergraduate
    

    
      Feedback Control Systems
    

  





    
      
        
          
            
              
                
  
    
    Menu
  



              

              
                


  
    More Info
  


              

            

          

        

      

      
          
          
  
    


  	
  
    
      
        Syllabus
      
    
    
  

  
  

  
  


	
  
    
      
        Calendar
      
    
    
  

  
  

  
  


	
  
    
      
        Lecture Notes
      
    
    
  

  
  

  
  


	
  
    
      
        Recitations
      
    
    
  

  
  

  
  


	
  
    
      
        Assignments
      
    
    
  

  
  

  
  






  




        

        
          
            
              
                
                  
                    

  
  
    
      
      Lecture Notes

    

  



  
    	

LEC #
	

TOPICS
	

LECTURE NOTES





	

1
	

Introduction
	

(PDF)





	

2
	

Basic root locus: analysis and examples
	

(PDF)





	

3
	

Frequency response methods
	

(PDF)





	

4
	

Control design using Bode plots
	

(PDF)





	

5
	

Introduction to state-space models

Slides: Signals and systems


	

(PDF)

Slides (PDF)






	

6
	

Developing state-space models based on transfer functions
	

(PDF)





	

7
	

State-space models: basic properties
	

(PDF)





	

8
	

System zeros and transfer function matrices
	

(PDF)





	

9
	

State-space model features
	

(PDF)





	

10
	

Controllability
	

(PDF)





	

11
	

Full-state feedback control
	

(PDF)





	

12
	

Pole placement approach
	

(PDF)





	

13
	

LQ servo introduction
	

(PDF)





	

14
	

Open-loop and closed-loop estimators
	

(PDF)





	

15
	

Combined estimators and regulators
	

(PDF)





	

16
	

Adding reference inputs
	

(PDF)





	

17
	

LQ servo: improving transient performance
	

(PDF)





	

18
	

Deterministic linear quadratic regulator (LQR)
	

(PDF)





	

19
	

Linear quadratic Gaussian (LQG)
	

(PDF)





	

20
	

Digital control basics
	

(PDF)





	

21
	

Systems with nonlinear functions
	

(PDF)





	

22
	

Analysis of nonlinear systems

Slides: Overview of nonlinear control synthesis


	

(PDF)

Slides (PDF)






	

23
	

Anti-windup
	

(PDF)





	

24
	

Closed-loop system analysis
	

(PDF)






  




                  

                

                
                  
  
  



    


  
    
      Course Info
    

  

  
    
      
        
        
          
          
            Instructors
            

          
            




	
    Prof. Jonathan P. How
  
	
    Prof. Emilio Frazzoli
  




          

        

         
        
          
          
            Departments
          

          
            




	
    Aeronautics and Astronautics
  




          

        

         
        
        
          
            As Taught In
          

          
            Fall
            
              2010
            
          

        


        
          
            Level
          

          
            
              
                Undergraduate

              
            
          

        

        
      


      
    

  




  
    






  
    Topics
  

  	









  
  
    
  
  
  
    Engineering



	
    
      
      
        
      
      
      
        
        Aerospace Engineering
    

    	
        
          
          Avionics
      
	
        
          
          Guidance and Control Systems
      


    
  









    




  
    Learning Resource Types
  

  
    
      
        
          


  
    assignment
    Problem Sets
  




        

      
        
          


  
    notes
    Lecture Notes
  




        

      
        
          


  
    assignment
    Design Assignments
  




        

      
    

  





    


  
    Download Course

  


  




                
              

            

          

        

      

    


    

    
    	
        	
            	
					
						
							
						
						
							
								Over 2,500 courses & materials
							

							
								Freely sharing knowledge with learners and educators around the world. Learn more
							

						

					

            	

				
					
	
		
			
		
	

	
		
			
		
	

	
		
			
		
	

	
		
			
		
	

	
		
			
		
	




				

        	

    	

		
		
			
            	
					
						
							© 2001–2024 Massachusetts Institute of Technology
						

						
							Accessibility
						

						
							Creative Commons License
						

						
							Terms and Conditions
						

					

            	

				
					
						
						Proud member of: 
						
							
						
						

					

				

        	

		


		
			
	
		
			
		
	

	
		
			
		
	

	
		
			
		
	

	
		
			
		
	

	
		
			
		
	




		


		
			© 2001–2024 Massachusetts Institute of Technology
		

	




  

  

  

  



  



  


    
    
    

    
    
    





  


