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Position Control of Servo Motor using Hybrid Controller
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Abstract

PID controllers are simple in structure and easy for implementation. However, they may produce large overshoots
and over-oscillatory responses. Combining PID control with other control techniques often results in advanced
hybrid schemes that are able to improve pure PID controllers. This paper proposes hybrid controller for position
control system of servo motor. The proposed controller is composed of a subcontroller and a parallel PID controller.
The subcontroller improves the transient system performance while the PID controller is mainly responsible for the
steady-state system performance. A very promising advantage of this hybrid scheme, in terms of controller
synthesis, is that the subcontrollers and controller components can be designed separately. Systematic design
methods for various controller components are developed. The proposed hybrid scheme is applied to a DC motor
position servo system. The effectiveness of the proposed controller is verified through the computer simulation
results.
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Fig. 2. Block diagram of nonlinear subcontroller.
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Fig. 4. Block diagram of linear subcontroller.
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subcontroller.

3" 54 HRE Axdde AgHS
o0 _ (GNX) G, +G)G’
- 1+(GNX) G, +G)G
WFE Axge] EYRge

(15)

1+ [GMX) G+ GG, =0 (16)
21(16)o1 A _NTX_')—': <3 g}

GGG 1

1+aé‘_ N(X) (17)

AR A 290 HFH) AN g ARE el
2E HEAN A2¢s 40N A¥eRE e ol
Aok B} 22z A4 WAYE ASHE AL BEA
od, s ANl 4AD AN +AsA o] A
FZ Azge Ao AFRD ol A PAEs Fob

AA Bt
FI N2GY o5 ol
I(g;:

%:—1:} 7} 2.

1 G,o;,i%ww) (18)

7] I1+aG )

A7 K= ol5AR, w,t O A4S BEaE ojSui}

Fugoln
z G Gy Gy lde) =—180° (19)
[N(X)} [1+ GG, (w,)]
HEIE Al2d o) H"“"? o 83 go] Foldy,
GG?iG;J(j“’ay)

=4 +18¢° (20)

],

A7 yE AR, wt A EAFHS 0T

32 A8 nzAo7|E = A AoA2g

A8 BzA V& ZE 9 AoA2de 19 69
Buiiith. of71A Gs)E PID Aol7le] Ag#5, Gls)
' A3 B9 A98F, Gls)e Aoude] Agds,
Gu(s)e AY HE/E 2E PI A7l AL, 7
Aol 2dlel 71EYH, 0 A2 FHolr)

+ +
or Ge(s) ‘——T Gp(s) 8
- +
- Gi(s) [1Gpi(s) H

pi(s)

Linear subcontroller

29 6. Y BERAVE ZRE HA AojAladg
Fig. 6. The position control system with linear
subcontroller.

ag 6914 HFE Al2ge AgdgeFE
P (GG, +G)G,
e 1+(G G, +G)G
Fx Az 54BN o5 odfE g o)
UrE}% F Utk

(21)

%= qa,ialj,,_*(jw@) (22)
T+ GG Ga)
AN K N5dE, uyE G AL BEHE A4 w
A% 50},
AFZ Kj2ge) H%f’% £ 983 2 FoAT,

, GG, G(Jw )
7= 1+GG‘(3w 7t

47 vE 8 E, w,k 5 LAFHFT

+180° (24)

V. AlEdolM 9 a3

ANEHIAE 3FIM AR 9H A NAAS vt
2 Agsgon], PD Ao7lsh Ak nzAclslel s
2EAS 29 Yol 9 $9L WL A=A
Aol e mde A% AT/E R4 24D, 9
AAo] AAong HEANE A%t RAFA T A
] d 4=
Gyls) = ——S(f‘m) 25)

Alg# el Agd AojA 2o detuels %13 2k



EREE - N2 B J/EE 10 £ 3 5 2009. 7/ 190

E 1. A|ojA £6le] stetujE

Table 1. Parameter of control system.
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compensator.
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Fig. 9. Step response and control signal of control
system with nonlinear subcontroller.
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Table 2. A comparison of performance index.
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