
International Journal of Engineering Trends and Technology (IJETT) – Volume22 Number 5- April2015 

ISSN: 2231-5381                        http://www.ijettjournal.org                                          Page 211 

A Clear Intelligent Controller for Closed-

loop Servo System 

B.SaiRam
[1],

 D.Surendra Babu
[2],

 Gangadhar Swain
[3],

Sneha Susan Abraham
[4]

 

Saveetha School of Engineering,Saveetha University,Chennai.

Abstract: This undertaking proposes arrangement for 

steady-state design, mathematical ideal of closed-loop servo 

system. Though mechanical motors have larger static 

presentation the arrangement could be, its presentation could 

yet not able to encounter requirements. So, to enhance the 

presentation characteristics we apply Servo arrangement, 

alongside that it has larger static presentation and have 

brilliant vibrant characteristics-stability, rapidity and 

accuracy. In the sequence of modeling, we use clear method 

extensively utilized in engineering. Arrangement vibrant 

presentation was analyzed employing MATLAB 

multimedia, alongside overshoot of 60.08% and 

development period of 0.1284 seconds, implying the 

arrangement reply stability hardly gratified actual 

application. Therefore, the early arrangement was 

manipulated alongside PID controller and simulation 

aftermath ought to be that overshoot was decreased by 

94.30% from 60.86% down to 3.47%, efficiently enhancing 

arrangement reply stability. The whole counseled 

arrangement will be tested employing 

MATLAB/SIMULINK and the simulation aftermath clarify 

the appealing presentation characteristic of the counseled 

system. 
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I. INTRODUCTION  

Machine instrument servo arrangement design 

procedure is normally categorized into two phases: 

early period is steady-state design and subsequent 

period is vibrant state [1]. The preceding encompasses 

countless aspects, encompassing output of needed 

gesture parameters, drive constituents parameters 

selection like servo motor, overload checking, choice 

of main constituents & design of control circuit, 

effective communication signals, distribution of gain 

& impedance match at each level, anti-interference 

measures, and so on. Although for larger static 

presentation the arrangement could be, its presentation 

could yet not able to encounter requirements. Though 

servo arrangement alongside larger presentation have 

to not merely have larger static presentation but 

additionally it ought to have brilliant vibrant 

characteristics such as stability, rapidity and accuracy. 

The mathematical ideal of the closed-loop servo 

arrangement is derived by way of a precise degree of 

simplification and on the basis of steady-state design is 

instituted retaining dynamics theory. A extensively 

utilized clear method in engineering is seized from 

reference [2].   

This paper is coordinated as follows. Serving 2 

presents the mathematical ideal of closed loop servo 

arrangement alongside schematic and block diagrams. 

The continuing standard PID controller methods for 

closed loop servo arrangement design are 

industrialized employing equivalent 

MATLAB/Simulink models debated in serving 3.   

 

II. MATHEMATICAL MODEL FOR CLOSED 

LOOP SERVO SYSTEM  

Closed loop servo arrangement consists of two 

subsystems [3] one is servo driven sub arrangement 

and subsequent one is mechanical driven subsystem as 

shown in figure 1.  

Figure 1 draft chart of closed-loop servo arrangement 

for contraption instrument  

Here xi(t) is the given input order pulse, xf(t) is the 

feedback pulse obtained from locale detection 

constituent that deeds as a sensor to find the actual 

displacement x0(t). the error gesture e(t) is the 

difference amid given input order and feedback pulse. 

This error gesture is utilized in such a method to grasp 

the wanted locale that is locale order modified into 

speed order up, the finished constituent looks like a 

pre-amplifier. Speed error gesture is the difference 

amid given voltage (up) and feedback voltage (uf) of 

speed loop, is amplified, across speed manipulation 

constituent it is believed as proportion watchdog, into 

armature manipulation voltage uA(t) of DC servo 

motor. The transfer purpose for armature manipulated 

perpetual magnet DC servo motor [4] is given as  
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Result: 

 
Overshoot of the system can be reduced by 78.19%, 

when corrected by critical oscillation, and 94.20% 

when corrected by 11:4 convergent oscillation. 

However lifetime is hardly affected, no matter which 

correction is used. 

 

III. MODELLING OF CLOSED LOOP SERVO 

SYSTEM IN MATLAB/SIMULINK  

From the aftermath of stable state design [5], closed 

loop servo arrangement simulation ideal is projected in 

MATLAB/Simulink nature is shown in figure 3. 

Figure 3 MATLAB/Simulink ideal for closed loop 

servo arrangement The reply of the arrangement 

projected alongside merely proportional controller is 

shown in figure. Here it is noted that the top overshoot 

is 42% and transient reply will have oscillations.  

There are disparate computational method to recognize 

the needed simulation method the below shown 

method have been seized into consideration. 

  Critical Oscillation Method  

 Attenuation Method  

 Classical PID  

 No Overshoot  

 Some Overshoot  

 

1. Critical Oscillation Method:  

From figure 3, adjust merely proportional controller to 

come to be upheld oscillations. The flowchart for 

ultimate cycles/critical oscillations method is shown in 

figure 4. Figure 4. Flowchart for critical oscillations 

method Figure 5 displays the answer for upheld 

oscillations. Later becoming this compute PID gain 

parameters these are given in table 1. 2. Attenuation 

method is comparable to upheld oscillations method 

instead of becoming critical oscillations here it is 

demanded to accomplish one fourth consecutive tops 

as shown in figure 6. Retaining these attenuation PID 

gain benefits is obtained.   

 

 IV. PROPOSED SIMPLIFIED FUZZY LOGIC 

CONTROLLER  

PID controller has been utilized in the counseled ideal 

and consequently the early arrangement was 

manipulated alongside PID controller and simulation 

aftermath has shown that there overshoot was 

decreased by 94.30% from 60.86% down to 3.47%, 

efficiently enhancing arrangement reply stability. The 

whole process is tested using MATLAB/SIMULINK 

and the simulation aftermath clarify the appealing 

presentation characteristic of the system. 

  
 

V. RESULTS  
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Finally the counseled clear furry logic controller 

custom in the arrangement reply . Here it is noted that 

the top overshoot, development period, resolving 

period and stay period are nearly negligible after 

contrasted alongside the debated PID controllers. Extra 

above the transient reply will have flat in behavior.  

 

 CONCLUSION: 

 

Hence by employing PID controller, it considerably 

enhances stability reply, but hardly enhances reply 

speed. A clear intelligent controller for closed-loop 

servo arrangement is confirmed across MATLAB 

simulations and experimental aftermath are obtained. 

In the obtained aftermath the calculation and 

simulation are learned and assorted replies are seized 

into consideration. 
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