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Abstract: 
PID control technique is one of the most widely used control techniques. Owing to its simple and effective approach it can be 

used with high order processes. An optimum system has to satisfy two important properties namely regulation and command 

breaking requirements. These properties determine the ability of the system to reach desired output values. To achieve this 

various methods and techniques for adaptive PID control have been studied briefly for this review paper. 
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I. INTRODUCTION 

With the advancement of industrial control processes arises 

the requirement to devise smart control techniques. PID is a 

conventional method but real time tracking of variations of 

parameters cannot be done. So to overcome this problem PID 

needs to be turned into a smart technique which does not 

depend on precise mathematical order. We can achieve this by 

either changing the variable structure control or another way 

is to combine genetic algorithms or artificial neural networks 

with conventional PID control to play their advantages 

respectively. This paper is organized into sections. Section II 
discussed PID controller, Section III describes use of 

Artificial neural networks for PID, section IV on use of  

Genetic Algorithm with PID, and finally Section V gives the 

conclusion followed by refrences.  

 

II. PID CONTROLLER 

PID is the acronym for ‘PROPORTIONAL’, ‘INTEGRAL’ 

and ‘DERIVATIVE’ elements connected parallel as shown in 

Figure I. The error signal is given as input to all the three 

elements. The gain of each element P, I and D is given by Kp, 

Kd, and Ki respectively. The values of these gains will ensure 
smooth functioning and optimal performance of the system. 

 
Figure 1.  Block diagram for PID controller 

 

The control behavior of PID can be illustrated with the 

equation below[3]: 

              
 

  

           

  

  
    

 
c(t) = Controller output 

Kc = Controller gain 

e(t) = Error 

Ti = Integral Time 

Td = Derivative time constant 

C = Initial value of controller 

 

TABLE I.  TYPES OF CONTROLS 

Controller  Estimates When to Use Examples 

P Present Slow response 

systems, offset 

tolerant systems 

Float 

valves, 

thermost

ats 

I Back Too slow to be 

used often 

Very 

Noisy 

systems 

D Forward Not used alone 

because of high 

sensitivity and no 

set point 

None 

PI Present & 
Back 

Most widely used Flow 
control, 

Pressure 

control 

PID All Time Most robust, can 

be noise sensitive, 

often used 

Systems 

with 

inertia  

 
Various combinations of the three parameters P, I, & D can be 

used according to the requirements as shown in Table I.  

 

III. ARTIFICIAL NEURAL NETWORKS  

Replacing conventional PID controller with neural network 

PID controller minimises the error between system output and 

expected values. We use the back-propagation network i.e BP 

neural network as it can be easily implemented and 

understood. 

Neural network has abilities to approach any nonlinear 

function relationship and more appropriate edification means, 

so that it can be used as a pristine method of intricate 
industrial Process modeling [1]. 

 

In the Figure 2 we can clearly seen that both conventional PID 

and BP network are present where the controlled object is 

directly controlled by PID controller and the parameters of 

PID are adjusted by the neural network depending upon the 

status of operation of the system.  

 

 

 

Research Article                                                                                                         Volume 6 Issue No. 3 
 



International Journal of Engineering Science and Computing, March 2016                 2979                                                       http://ijesc.org/ 

 
Figure 2.  Neural network PID controller structure [3]. 

 

This is done to achieve augmentation, making the out-turn of 
the output neurons analogous to the adaptable variables of 

PID controller[2] .The precise contrivance of PID control 

algorithm based on BP neural network is shown in Figure 3. 

BP neural network also has esoteric adaptive and self-learning 

caliber, which further aggrandizes the execution of PID 

controllers [3]. 

 

 
Figure 3.  Implementation process of BP neural 

network[3] 

 

IV. GENETIC ALGORITHMM FOR ADAPTIVE PID 

The Genetic algorithm uses natural selection for refining 

performance. The aim of implementing this algorithm is the 

augmentation of fitness functions. It requisites coding of a 

parameter set rather than discrete parameters. 

 

The Genetic algorithm manipulates the regions of the solution 

space, because consecutive generations of proliferation and 

crossover yield increasing numbers of strings in those 

divisions [4]. The progeny substitutes the fragile string, thus 

retains the similar population size[5]. Lastly, mutations adapt 

a small fragment of the strings. Mutation alone does not 
substantially advance the exploration for a solution, but it 

does provide provision against the growth of a uniform 

population impotent of further adaptation or evolution [6]. 

Populations of all the nodes are explored extensively by the 

algorithm. A genetic algorithm commences with encoding 

populations of elucidations, generally using the Binary 

encodings. The genetic algorithm entails the following steps 

[4]: 

 

1. Rendition  

2. Objective function  

3. Population Commencement  
4. Parent selection procedure 

5. Variation operator, crossover (recombination)  

6. Variation operator, mutation and  

7. Termination condition.  

 

 
Figure 4.  Workflow of a genetic algorithm[4,7] 
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A genetic algorithm processor (in Figure 5.) is constructed for 

execution of the genetic algorithm [8,9]. It is useful in 

systems with high throughput requirement. 

 

 
Figure 5.  Internal architecture of Genetic Algorithm  

Program[8] 
 

A simple genetic algorithm has three basic operators [8]: 

1. Reproduction- It is the perpetuation of a fit string 

for next generation. 

2. Crossover-It implicates swapping fragmentary 

strings of random length between two parent strings. 

3.  Mutation- It implicates flicking arbitrary bit in a 

string. 

 

V. CONCLUSION  

PID control is one of the most widely used control system 

techniques and due to its simple and effective approach it has 
a versatile scope in Industrial automation. We described the 

parameters of P, I & D. Each element can be manipulated 

with the gain parameters i.e Kp, Ki, and Kd. They can be set 

using the common hit and trial method or can be optimized 

using various adaptive algorithms and techniques. We 

discussed the studied use of Artificial neural networks and 

Genetic algorithm program for adaptive control of PID 

parameters. In neural networks use of a improved BP network 

is described and for genetic algorithm a digital processor is 

discussed which encompasses a universal genetic algorithm. 
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