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1. Introduction 

  

Feedback Control System: A system that maintains a prescribed 

relationship between the output and the reference input by 

comparing them and the using the difference as a means of control. 

 

Closed Loop System: Feedback control systems are called closed 

loop system. In the control field, the closed loop control always 

implies the use of feedback control action to reduce the error. 

 

Open Loop Control: The control will not use the reference output 

signal. Open loop control can only be used if the input and output 

relationship is exactly known, and when there is no external 

disturbance. 
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2. The Basic PID Control Algorithm 

 

Almost 80% of all controllers in the world use PID control, or 

variations of PID control. It is the easiest to use, and easiest to 

understand and visualize. 

 



1-01-i PID Control and Tuning (last updated: May 2024) 

Page 3 

Proportional Control 
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Integral Control 
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Integral plus Proportional Control 
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Derivative Control 
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Proportional plus Derivative Control 

 

 

  
 

PID Control (the three term controller) 
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3.  Ziegler-Nichols Tuning for PID controller 

Tuning of PID values 

 

 Need to tune PID values to get optimum results. 

 Tuning one value will affect the other 

 P is for the main feedback function 

 I is to overcome the steady state error 

 D is to improve the dynamic response. 

 Over tune P will lead to oscillation 

 Over tune I will lead to instability 

 Over tune D will lead to noise increase 

 PID is only good for a fixed system with a fixed load 

 The disturbance should be small and limited 

 

 

This is the simplest, quite systematic way of tuning the PID 

controller. The main advantage: there is no requirement on the plant 

model, or any knowledge of the plant.  However, in most cases, 

Ziegler-Nichols Tuning will not lead to the most optimum tuning 

parameters. There are two types of Ziegler Nichols tuning methods: 

 

1. Transient Response Method 

2. Stability Limit Method 
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Summary: Transient Response Method 

1. Measure the open loop step response of the plant 

2. Obtain L and R 

3. Calculate the P, I, and D values according to the table below. 

 

 

Summary: Stability Limit Method 

1. Switch off I and D, increase P until it oscillates. 

2. The P gain (Ku) and the oscillation period (Pu) are recorded 

3. Calculate P, I, and D from the table below 
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Glossary – English/Chinese Translation 

 

English Chinese 

PID controller 

tuning 

algorithm 

Ziegler Nichols Method 

feedback control 

open loop system 

closed loop system 

proportional control 

integral control 

derivative control 

the three-term controller 

transient response method 

stability limit method 

PID 控制器 

调音 

算法 

齐格勒·尼科尔斯方法 

反馈控制 

开环系统 

闭环系统 

比例控制 

积分控制 

导数控制 

三期限控制器 

瞬态响应方法 

稳定性极限法 

 

 


