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Abstract: Inthis paper we learn about soft computing methods of speed control of direct current (DC) motor. In the past years so many
techniques buildup for controlling names are Artificial Neural Networks (ANN’s), Fuzzy Logic (FL) algorithm, Grey Wolf Optimizer
(GWO), Particle Swarm Optimization (PSO) and so on. These techniques also used with conventional methods by hybridization of any
two. In conventional methods, (P, PI, PD and PID) taking so much time for tuning its parameter. So we use these algorithms for tuning a
parameterofconventionalcontroller.
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1. INTRODUCTION

Theprincipleofsoft computing techniquesisto achieve approximation and getting abetter performance. From few years ago somany
control techniques are developed for control problem of DC motor. Because of the conventional techniques are used for control the DC
motor, whicharetimetakingandpoorinperformance. Theconventionalmethod,i.e. PID controller,isused forcontrolofDCmotor. InPID
controllerhavingaparameterisdifficulttotune,soweusealgorithmsfortuningandgettingafastresponsescomparetoconventional tuning
method.

There are many varieties of control techniques, such as proportional P, proportional integral PI, proportional derivative (PD),
proportional integral derivative, adaptive, genetic algorithms, particle swarm optimization (PSO), artificial neural networks (ANN’s),
fuzzylogic(FL’s),cuckoosearch(CS)meta-heuristicoptimizationtechniques, grey wolftechniques(GWO)andcombinationofthem.

TheblockdiagramfortheclosedcontrolsystemofDCmotorisgivenbelow.
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Fig.1.BlockdiagramofSpeedcontrolofDCmotor
Asitcanbeseen fromblockdiagram, thereistwo loopsi.e.innercurrentloopandouterspeedloop. Thedesignofcontrolloopsstarts from
theinnermost(fastest)loopandproceedstotheslowestloopwhichinthiscaseistheouterspeedloop. Thereasontoproceed fromtheinnerto
the outerloop inthedesignprocessisthatthe gainandtime constantofonly oncontrolleratatimeare solved, instead of solving forthe gain
andtimeconstantofallthecontrollersimultaneously.

II. EXPERIMENTALDETAILS
TheclosedloopcontrolsystemofseparatelyexcitedDCmotorissimulatedbyusingM ATLAB-2017simulink.
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Fig.2.Simulationcompletemodel of DCmotorspeedcontrol
Thispaperincludestwosimulationmodels. Thecompletemodel of DCmotorspeedcontrolissimulated withoutanyapproximationi.e.
overallexactmodelof DCmotorspeedcontrolloop.
Thesecondmodelis speed control of DC motor withapproximation. The currentcontrolloopisreducedtosecond ordersystem taking
followingtwoassumptions:
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Fig.3.Simulationof DC motorspeedcontrolwithapproximation

II1. OBSERVATIONANDRESULTS

Here,thespeedresponseofcompletesimulationmodelofDCmotorspeedcontrolisgivenbelow.
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Fig.4.SpeedResponseofsimulationmodelof DC motorspeedcontrolwithoutapproximation
ThespeedresponseofsimulationmodelofDCmotorspeedcontrolwiththeapproximationisgivenbelow.

Fig.5.SpeedResponseofsimulationmodelof DCmotorspeedcontrolwithapproximation
Thecomparisonofspeedresponseofbothsimulationmodelof DCmotorspeedcontrolwiththeapproximationandwithout
approximationisgivenbelow.

Fig.6.ComparisonofSpeedResponseofbothsimulationmodels

IV. DISCUSSIONANDCONCLUSION
Fromtheabove,wecanseethedifferencebetweentheresultsobtainedinbothcases.IncaseofcompletemodelingofDCmotorspeed
control,thepeakovershootisgreaterincomparisontothemodelwithapproximation.
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But, thesettlingtime ofthe shown waveformobtainedincaseof DCmotorspeed control withapproximationislessthanthatof without
approximation.

This concept is used in designing of control loops. As the performance of outer speed loop is dependent on inner current loop. The
dynamicsofinnercurrentloop canbesimplified suchthatthetuningofinnerloophastoprecedethe designandtuning ofouterloop. Sothat,
theimpactoftheouterlooponitsperformancecouldbeminimized.
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APPENDIX:

Kr=31.05,Tr=0.00138
Kc=2.33,Tc=0.208
T2=0.208,Kb=1.26
Bt=0.0869,Tm=0.7
T1=0.1077,K1=0.0449
Tw=0.002,Kw=0.065
Ts=0.0188,Ks=28.73
K=38.8,Hc=0.355
A=Ts*Ks,B=Tc*Kc
C=Tm*K1,D=T1*T2
E=T1+T2
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