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H-infinity controller design for robust speed control against disturbance and

model uncertainty of DC motors
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This paper describes the design of H-infinity controller for robust control of a DC motor system. The suggested controller
can ensure robustness against disturbance and model uncertainty by minimizing H-infinity norm of the transfer function
from exogenous input to performance output and applying the small gain theorem. In particular, the controller was designed
to reduce the effects of disturbance and model uncertainty simultaneously by formalizing these problems as a mixed sensitivity
problem. The validity of the proposed controller was demonstrated by computer simulations and real experiments. Moreover,
the effectiveness of the proposed controller was confirmed by comparing its performance with PI controller, which was

tested under the same experimental condition as the H-infinity controller.
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ME Integral-Derivative) #|o]2%= ©4]517]7} o] th(Han
DCHE] Q] AUSE A HA o] Albl vlx 7] o] Ha) 1 et al.,, 2017, Ahmed, 2012; Damiano et al., 2004).
S1A S 2A4E 7Y HE|(governor motor)2} 71 731 A o](robust control) 7|WHefA] M 7]wk A A <]

oz ZEwly AJAE 94 = Ab2] Zof Wezo] 7|4 A5, Stfo|d 2= A oJ(SMC; Sliding Mode Control)
o|tk. gk, 2RI} -2 Thefst A5s) ARy Hofo A= e} M., (H-infinity) Ao}, Z12]aL pu-3/d(p-synthesis) A
de] 8531 9ok DCILE] 9] AHAoJ A= YA 4 o] 5o AME-E|aL Qltk(Doyle et al., 1988; Dursun and
T B BAE Bl Fokes Aeks] Alojsjor Durdu, 2016). SMCi= AAI7F 4131, @lgha} dhetulg

SHELE Alojrfde] 4=eh4 mule] BEslildolu, Ha) ¥ Eohaldoll ZRdgt Aol A& Z=rth(Hanifi, 2003;
T A @Rl 2 Soll RIgk Ao e 7FAofF Liu and Wang, 2011; Vadim et al., 2009; Maheswararao

sict o]k Ao} 779142 7]=<2] PID (Proportional- et al., 2011; Nazanin and Yazdi, 2013). DCILE] A]~E]
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o] A7A SEAL AL (1), 7IAAIL] 5 A ()2F
ZH(Kim, 2010).
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Fig. 1. Equivalent model of a DC motor.
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Fig. 3. Feedback control system with disturbance and
modeling error.
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Fig. 4. Mixed sensitivity problem.
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Fig. 5. DC motor and control system configuration.
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Table 1. Rated values and parameters of the tested DC
motor

Parameter Symbol Value Unit
Rated power P 200 w
Rated current 1 33 A
Rated voltage V. 75 v
Rated torque T. 0.637 N'm
Rated speed w, 3,000 rpm

Armature resistance R, 1.53 Q
Armature inductance L, 0.0018 H
Back EMF constant K, 0.216 V/rad
Torque constant K, 0.216 N'-m/A
Inertia J 1.76107° Kg'm?
Friction coefficient B 2.5%10"*  N-mrs/rad
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Fig. 6. Bode plot of the controlled system.
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