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Abstract: 

The papers presents a thought about reducing the maximum overshoot improving the transient response and improve  the 

efficiency at the output of system. By analysis both closed loop and open loop control system with the some particular example. 

We have also described the use MATLAB simulation of in PID controller. According to the simulation and generates formulas & 

on these base with conclusion that the PID controller truly improving the transient response & eliminate erro r of the system. 
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I. INTRODUCTION 

 

A PID controller is a common instrument used in industrial 

control application. A PID controller can be used for regulat ion 

of speed, temperature, flow, pressure and other process 

variable. Open loop control system mainly use in immersion 

rod, traffic light and automatic washing machine. Closed loop 

control system mainly use to regulate the temperature and 

humid ity for comfortable liv ing.  In Open loop control system 

input, output and controller & no relationship between input 

and output because there are no used feedback system. But in  

the closed loop control system used input, output, controller 

and relationship between input and output and feedback 

system. It is also known as feedback control system. The open 

loop control system only gives fixed output but in the case 

closed loop control system gives the flexib le output according 

the desires-ion. In modern industries we have used the tuning 

[1] graphical pictorial representation of the output curve of any 

closed system like heat exchanger in boiler in plant and 

analysis on the output like overshoot, settling time, accuracy, 

rise time, oscillation of the system and improve the transient 

response with stability if any where we find any fault in the 

system than easily find out with the help of pictorial 

representation and replaced by new controller or any tools and 

remove fault. And safe the system for long time period and 

increase the efficiency as well as improve the optimization of 

the control system. For the purpose, the paper analyzed both 

open and closed loop system with helps PID control and 

reduced the rise time and oscillation and also described the 

feather the PID controller of closed loop system [1].  

 

II. STRUCTURE OF THE PID CONTROLLER  

 

In the PID controller we have used three modes P-mode 

(Proportional mode), I-mode (Integral mode) and D-mode 

(Derivative mode),  

 

Optimum performance can be achieved. From the fig. 1 then 

r(t) is represent goal setting signal and y(t) represent actual 

feedback signal, then the error signal e(t) is:- 

e(t) =r(t)-y(t)     (1) 

 
Figure.1.PID controller with closed loop system 

 

Error signal after fig.1 proportional module:- 

u1(t)=Kpe(t)  (2) 

 

After integral module:- 

Imax = u2(t) = Ki ʃ e(ι)dι                         (3) 

 

After differentiation module:- 

Dout  = u3 (t) = Kd (de(t ) / dt)                   (4) 

 

The final signal of the controlled object is sum of the three 

modules above, that is 

u(t)=u1(t)+u2(t)+u3(t)                              (5) 

 

According to formulas (2), (3), (4) and (5) we get the 

governing equation to PID in a continuous system: 

U(t)=Kpe(t)+Ki ʃ e(ι)d ι +Kd (de(t) / dt)    (6)            

 

From equation (2) p roportional controller is simplest and error 

between feedback signal and goal setting signal can 

proportional control signal and P controller is timely response 

easy to control and effectively is fast  from equation (3), 

integral control is used to eliminate state error. And I controller 

is more stale and long time running and sluggish response is 

high Ti (reset time).from equation (4) the derivative model 

cannot be used along since when the error is zero or constant, 

the controller has no output. And the provides rapid response 

to control variable changes  and improve the transient response 

and stability of the system and also reduced the maximum 

overshoot. There are many feature of PID controller strong 

adaptability, strong robustness and higher anti interference 

ability.  
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III. STRUCTURE OF OPEN LOOP S YS TEM AND 

CLOS ED LOOP S YSTEM 

 

Open loop control is by far the simpler of the two types of 

control theory. In open loop control, there is some sort of input 

signal (digital or analogy), which then passes through 

amplifiers to produce the proper output, and is then passed out 

of the system. Open loop controls have no feedback and 

require the input to return to zero before the output will return  

to zero. The closed loop system this system are more reliable 

and the faster than the open loop system. The closed loop 

system a number of variable can be handle simultaneously and 

the optimization are possible and the this system are accurate 

because of feedback are provides on the other hand open loop 

system is very simple and economical and less maintains is 

required and not difficult with mot problem the proper 

calibrat ion of system but closed loop are very complex some 

disadvantage of the system like installation and maintenance is 

difficult and this system are expensive on the other hand the 

open loop system many disadvantage like system is not 

reliable, speed is slow, optimization is not possible and 

inaccurate so we have design the closed loop system but open 

loop control system is  more stable compare to closed loop 

system 

 

 
Figure.2. S ystem diagram of open loop 

 

 
Figure.3. S ystem diagram of open loop 

 

A- TUNING FOR PID CONTROLLER  OPEN & CLOS ED 

LOOP S YSTEM:- 

The method is PID controller main ly used in closed and open 

loop system mainly three method for tuning [1]. One is process 

reaction curve (PRC) method this method is developed by 

coon and Cohen & this is also known as or called open loop 

method. Cohen and coon observed that the response of most 

processing units to an input change such as the sigmoid shape 

which is the approximated y the response of the First order 

system with dead time (FOSDT) and also given the ain of the 

open loop system K rat io of input and output and find the some 

parameter in terms of time like Kp, Ki, Kd etc of the controller. 

[2] Second method is continuous oscillat ion method [1] or also 

known as the Ziegler – Nichols tuning method it is based on 

frequency response analysis of the process& also known as the 

online tuning method or ultimate gain or ultimate cycle 

method. This method is primarily experimental and uses real 

process data from the system unlike in the process reaction 

method used the open loop response of the system, the Ziegler 

Nichols tuning techniques is a closed loop system procedure 

and so this is most very comfortable for closed loop system 

and find the for P controller Kp=0.5Ku, for PI controller 

=.0.4Ku and Ti=Pu/1.2 and for the PID controller =0.6u, 

Ti=Pu/1.2 and Td=Pu/8 where Pu is ultimate period and Ku is 

ultimate gain. Th ird the manual method in this method we 

have taken the nit step signal curve and analys is on the based 

the value Kp, Ki and Kd increasing and decreasing and observer 

the rise time, settling time, oscillation, steady state error and 

the maximum overshoot [4] etc reducing for the system so PID 

controller used the manual method related with help of 

simulation result with curve. 

 

 B-SIMULATION RES ULT:- 

 

Let the transmission function of industrial p lant 

 

     
    

                 
 

 

In order to simulate the small amplitude of the plant in this 

paper add by the 0.05 gauss ion noise on the feedback signal 

y(t), the setting parameter the PID controller taken the for 

simulate [1], [2] the system Kp=0.5 , Ki=0.1 ,Kd=0.02. And 

with the figure (4) & also plot the graph fig.(5) Shows that the 

deceases the maximum overshoot and eliminate error and 

increase the stability of the system and also decrease the 

settling time of the process and improve the efficiency of plant 

or other industrial process. If compare with the simulate result 

of PI controller than the oscillation are more and rise time 

more compare to PID, because in PID control reduce the 

oscillate and PI controller is shows instability so PID controller 

is best for industrial applicat ion.  

 

 
Figure.4.Block diagram PID controller with simulation 

 

 
Figure.5. Result the PID controller with simulation 

 

IV. CONCLUS ION:- 

 

The Comparison for Open Loop and Closed loop System was 

designed for PID controller using MATLAB stimulant. In this 



International Journal of Engineering Science  and Computing, March 2017         6041                                                                http://ijesc.org/ 

work both the system was compared by the output voltage. 

And also the analysis of the working PID controller and also 

increase the efficiency of the system and transient response of 

the electric system of the plant and also decrease differentiate 

the open and closed loop system with the tuning method of the 

PID controller decrease the rise time, oscillation and maximum 

overshoot of the system.    
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