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Modified Fractional Order Sliding Model Control for DC Speed Regulating System

Abstract

Abstract: An improved fractional order sliding model control (FOSMC) is proposed for DC speed

regulating system to eliminate static error easily caused by disturbance in sliding model control. Second
order mathematical model is established through taking the derivative of first-order mathematical model
of DC speed regulating system. The theory of fractional calculus is introduced to the switching function of
sliding mode, and fractional sliding model is designed combining exponential reaching law and second
order mathematical model. The control signal of voltage can be obtained through taking output of the
controller and integrator in series. Stability analysis of the system is based on Lyapunov theorem and
fractional calculus. The simulation and experimental results show that the proposed method not only
eliminates static error when inference happens, but also reduces the chattering effectively.
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Recommended Citation
Zhao Zhicheng, Zhao Zhitao, Zhang Jinggang, Zhao Xianjiao. Modified Fractional Order Sliding Model
Control for DC Speed Regulating System[J]. Journal of System Simulation, 2018, 30(3): 1096-1136.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol30/iss3/41


https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/41
https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/41

Zhao et al.: Modified Fractional Order Sliding Model Control for DC Speed Regu

30 555 3 %%ﬁjﬁ%ﬁi@ Vol. 30 No. 3

2018 4F 3 Journal of System Simulation Mar., 2018

ELIU R AR S ) ek B o) B T R A )

RER, BEE! KFR REK?

(1. KERHECRF R TEE LY, i KR 030024 2. EM AT EAT, 1R HE 266600)

HEL: A3t ALRRIR A T iR ARIE I A 5 FIRAE SR £ 69 P, Rt T — At b A S AR AR )
( Fractional order sliding mode control, FOSMC ). #:¢xf & /%71t 7 4 89— FREK-F, #=
T AL bG =IBEFARE, 59 BIARDFE 7 FINZ AR e B3 F , 256 F5 A LA Z =1

HFBRE, i THHKGTFREIEHE, FFELZH B 950895 BRI T, FRE) 469854155

RIG FI ] FIE 15 K AL M B 76T ) 3 [ FE 16T TR M. A BFe R RO, RI T

HERRBEBA B R A AT TR FANBSIRE, METUH S ZAIHRILE.
REEE: AR A AR oM RRAGRIE; BARE; HHE
RS TP273 SCRRBRIRES: A WS 1004-731X (2018) 03-1096-41

DOI: 10.16182/j.issn1004731x.joss.201803041

Modified Fractional Order Sliding Model Control for DC Speed Regulating System
Zhao Zhicheng', Zhao Zhitao', Zhang Jinggang', Zhao Xianjiao®

(1. School of Electronic Information Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China;
2. State Grid Laixi Power Supply Company, Qingdao 266600, China)

Abstract: An improved fractional order sliding model control (FOSMC) is proposed for DC speed
regulating system to eliminate static error easily caused by disturbance in sliding model control. Second
order mathematical model is established through taking the derivative of first-order mathematical model
of DC speed regulating system. The theory of fractional calculus is introduced to the switching function of
sliding mode, and fractional sliding model is designed combining exponential reaching law and second
order mathematical model. The control signal of voltage can be obtained through taking output of the
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