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Abstract:  i In ithis ipaper iwe ilearn iabout isoft icomputing imethods iof ispeed icontrol iof idirect icurrent i(DC) imotor.  iIn ithe ipast iyears iso imany 

itechniques ibuildup  ifor icontrolling  inames iare iArtificial iNeural iNetworks i(ANN’s), iFuzzy  iLogic  i(FL)  ialgorithm,  iGrey  iWolf iOptimizer 

i(GWO),  iParticle iSwarm iOptimization  i(PSO) iand iso ion. iThese itechniques ialso iused  iwith iconventional  imethods iby ihybridization  iof iany 

itwo. iIn iconventional imethods, i(P, iPI, iPD iand iPID) itaking  iso imuch  itime ifor ituning  iits iparameter.  iSo iwe iuse ithese ialgorithms ifor ituning  ia 

iparameter  iof iconventional icontroller. 

 

Index  iTerms i- iPID ialgorithm, iSpeed icontrol, iPID icontroller,  iDC imotor,  iResponse 
 

I. INTRODUCTION 

The iprinciple iof isoft icomputing itechniques iis ito iachieve iapproximation  iand igetting  ia ibetter  iperformance. iFrom ifew iyears iago iso imany 

icontrol itechniques iare ideveloped  ifor icontrol iproblem  iof iDC imotor.  iBecause iof ithe iconventional  itechniques iare iused  ifor icontrol ithe iDC  

imotor,  iwhich  iare itime itaking  iand ipoor  iin iperformance.  iThe iconventional  imethod, ii.e. iPID icontroller,  iis iused  ifor icontrol iof iDC imotor.  iIn iPID 

icontroller  ihaving  ia iparameter  iis idifficult ito itune, iso iwe iuse ialgorithms ifor ituning  iand igetting  ia ifast iresponses icompare ito iconventional  ituning 

imethod. 

There iare imany  ivarieties iof icontrol itechniques, isuch  ias iproportional  iP, iproportional  iintegral iPI, iproportional  iderivative  i(PD), 

iproportional  iintegral iderivative,  iadaptive,  igenetic ialgorithms, iparticle iswarm ioptimization  i(PSO), iartificial ineural inetworks i(ANN’s), 

ifuzzy  ilogic i(FL’s), icuckoo  isearch i(CS) imeta-heuristic ioptimization  itechniques, igrey  iwolf itechniques i(GWO) iand icombination  iof ithem. 

The iblock idiagram ifor ithe iclosed  icontrol isystem iof iDC imotor  iis igiven  ibelow. 

Fig.1. iBlock idiagram iof iSpeed icontrol iof iDC imotor 

As iit ican ibe iseen ifrom  iblock  idiagram,  ithere iis itwo iloops ii.e. iinner  icurrent iloop iand iouter  ispeed  iloop. iThe idesign  iof icontrol iloops istarts ifrom  

ithe iinnermost i(fastest) iloop  iand iproceeds ito ithe islowest  iloop  iwhich  iin ithis  icase iis ithe iouter  ispeed  iloop.  iThe ireason  ito iproceed  ifrom  ithe iinner  ito 

ithe iouter  iloop  iin  ithe idesign  iprocess iis  ithat  ithe igain  iand itime iconstant iof ionly ion icontroller  iat ia  itime iare isolved, iinstead  iof isolving  ifor ithe igain  

iand itime iconstant iof iall ithe icontroller  isimultaneously. 

II. EXPERIMENTAL IDETAILS 

The iclosed iloop  icontrol isystem  iof iseparately  iexcited iDC imotor  iis isimulated  iby iusing  iMATLAB-2017 isimulink. 

Fig.2. iSimulation icomplete imodel iof iDC imotor ispeed icontrol 

This ipaper  iincludes itwo isimulation  imodels. iThe icomplete imodel iof iDC imotor  ispeed icontrol iis isimulated  iwithout iany iapproximation  ii.e. 

ioverall iexact imodel iof iDC imotor  ispeed  icontrol iloop. 

The isecond  imodel iis ispeed icontrol iof iDC imotor  iwith iapproximation.  iThe icurrent icontrol iloop  iis ireduced  ito isecond  iorder  isystem itaking 

ifollowing  itwo iassumptions: 
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[1] [1 i+ i𝑠𝑇𝑚]~𝑠𝑇𝑚 
[2] 𝑇𝑟 i < i𝑇2 i< i𝑇1 

 

Fig.3. iSimulation iof iDC imotor ispeed icontrol iwith iapproximation 

 

III. OBSERVATION IAND IRESULTS 

Here,  ithe ispeed iresponse iof icomplete  isimulation  imodel iof iDC imotor ispeed icontrol iis igiven  ibelow. 

 

Fig. i4. iSpeed iResponse iof isimulation imodel iof iDC imotor ispeed icontrol iwithout iapproximation 

The ispeed iresponse iof isimulation  imodel iof iDC imotor  ispeed icontrol iwith ithe iapproximation iis igiven  ibelow. 

Fig.5. iSpeed iResponse iof isimulation imodel iof iDC imotor ispeed icontrol iwith iapproximation 

The icomparison  iof ispeed iresponse iof iboth isimulation  imodel iof iDC imotor  ispeed icontrol iwith  ithe iapproximation  iand iwithout 

iapproximation  iis igiven  ibelow. 

Fig.6. iComparison iof iSpeed iResponse iof iboth isimulation imodels 

 

IV. DISCUSSION iAND iCONCLUSION 

From ithe iabove,  iwe ican isee ithe idifference ibetween  ithe iresults iobtained  iin iboth icases. iIn icase iof icomplete imodeling iof iDC imotor  ispeed 

icontrol,  ithe ipeak iovershoot iis igreater  iin icomparison  ito ithe imodel iwith iapproximation. 
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Kr=31.05,  iTr=0.00138  

iKc=2.33,  iTc=0.208  

iT2=0.208,  iKb=1.26  

iBt=0.0869,  iTm=0.7  

iT1=0.1077, iK1=0.0449  

iTw=0.002,  iKw=0.065  

iTs=0.0188,  iKs=28.73  

iK=38.8,  iHc=0.355 

A=Ts*Ks,  iB=Tc*Kc 

iC=Tm*K1,  iD=T1*T2  

iE=T1+T2 

But, ithe isettling  itime iof ithe ishown  iwaveform  iobtained  iin icase iof iDC imotor  ispeed icontrol iwith  iapproximation  iis iless ithan  ithat iof iwithout 

iapproximation. 

This iconcept iis iused  iin idesigning  iof icontrol iloops. iAs ithe iperformance  iof iouter  ispeed iloop  iis idependent ion iinner  icurrent iloop. iThe 

idynamics iof iinner  icurrent iloop ican  ibe isimplified  isuch  ithat ithe ituning  iof iinner  iloop ihas ito iprecede  ithe idesign  iand ituning  iof iouter  iloop. iSo ithat, 

ithe iimpact iof ithe iouter iloop  ion iits iperformance  icould ibe iminimized. 
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