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5. Basic Control Actions and 
Response of Control Systems 

(1) PID Control 
(2) Routh’s stability tests 

(3) Systems Type 
Open loop and closed loop : model sensitivity 
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•Routh stability criterion  
•Effects of Integral and derivative control  
•Steady state error in unity feedback control systems 
•Open loop and closed loop systems 
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Control Systems 
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1. ON-OFF control 
Classifications of controllers 
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2. Proportional Control 
Classifications of controllers 

ekU p= pk : The proportional Gain 
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2. Proportional Control 
Classifications of controllers 

ekU p= pk : The proportional Gain 
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2. Proportional Control 
Classifications of controllers 

   =  

7 

• Step input response 
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2. Proportional Control 
Classifications of controllers 
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• Response to torque disturbance 
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3. Proportional-Integral Control (PI control) 
Classifications of controllers 
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• Response to torque disturbance 
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No steady-state error for reference input 
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3. Proportional-Integral Control (PI control) 
Classifications of controllers 
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4. Proportional-Derivative Control (PD control) 
Classifications of controllers 
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5. Proportional-Integral-Derivative Control (PID control) 
Classifications of controllers 
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Ziegler-Nicholas Tuning Rules for PID controllers 

   =  

13 

+    e 
_ 

r c 11c d
i

K T s
T s

 
+ + 

 
plant

      
 u 

Method 1) Transient response method 
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Ziegler-Nicholas Tuning Rules for PID controllers 
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Method 2) Ultimate sensitivity method 
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Routh’s stability criterion 
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Stability of Feedback Systems 
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Routh’s Stability Criterion 
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Characteristic equation 
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Routh’s Stability Criterion 
Example 1) 
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Routh’s Stability Criterion 
Example 2) 
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Analog/Digital Controller 
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Steady-state error and system types 
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Steady state Error in Unity Feedback control systems 
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Steady state Error in Unity Feedback control systems 
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Steady state Error in Unity Feedback control systems 
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Steady state Error in Unity Feedback control systems 
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3)                     일 경우 (unit-acceleration input),  3
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Open/Closed loop control systems 
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Open/Closed loop control systems 
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Model error sensitivity 
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End of section 5 
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Higher Order Systems 
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Effect of sensors on system performance 
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• Fast sensor dynamics ; H(s)=constant 

- First order sensor 

- Overdamped second order - underdamped second order 
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Phase Lead and Phase Lag in Sinusoidal Response 
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Phase Lead and Phase Lag in Sinusoidal Response 
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End of section 5 
5-6 routh stability criterion  
5-7 Effects of Integral and derivative control  
5-8 steady state error in unity feedback 
control systems 
 
Next Root locus analysis  
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