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Design of Current-Feedback Control for DC Motors

. ARR -2 -FRET
(Seung-Min Baek * Jin-Hong Kim - Tae-Yong Kuc)

Abstract - This paper presents a current feedback learning controller for dynamic control of DC motors. The proposed
controller uses the full third-order dynamics model of DC motor system to drive stable learning rules for virtual current
learning input, voltage learning input, and the coefficient of eletromotive force. It is shown that the proposed learning
controller drives the state of uncertain DC motor system with unknown system parameters and external load torque to
the desired one globally asymptotically. Computer simulation and experimental results are given to demonstrate the
effectiveness of the proposed adaptive learning controller.
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Fig. 1 Block diagram of learning controller
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Table 1 Parameters of DC motor used in computer

simulation
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Fig. 2 Block diagram of experimental setup
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Fig. 3 Response of the classical PID controller to a
unit step input without load torgue (simulation
result)
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Fig. 4 Response of the current feedback learning
controfler to a unit step input without load torque
(simulation result)
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Fig. 5 Response of the classical PID controlier to a
sinusoidal input without load torque (simutation
resuit)
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Fig. 6 Response of the classical PID controller to a unit
step input with sinusoidal load torque (simulation
result)

O 7 HE HEE AN 2FH A HcE
Efoln M#u H3Eavl UYe F9 8¢
(2o P

Fig. 7 Response of the current feedback learning
controller to a unit step input with sinusoidal
load torque (simulation result)

1623



VWP WIS 48A% 124 1999% 128

L: N
T
_esk /N |
} o(/ \/\\ e / \/\\ /,\/\/.\ |
N VAV \

2 > ) . T O O w o

a8 8 7|& PID Hojrlol 7ol Heiglojn &
StETL e Ao 8 (2o AHAD

Fig. 8 Response of the classical PID controller to a
sinusoidal input with sinusoidal load torque
(simulation resuit)
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Fig. 9 Response of the current feedback learning
controller to a sinusoidal input with sinusoidal
load torque (simulation resuit)
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Fig. 10 Response of the classical PID controller to a
unit step input without disturbance (experi-
mental result).
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Fig. 11 Response of the cument feedback leaming
controller to a unit step input without disturbance
(experimental result).
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Fig. 12 Response of the classical PID controller to a
sinusoidal input without disturbance(experimental
result).
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Fig. 14 Response of the classical PID controller to0 a
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Fig. 15 Response of the current feedback learning
controlier to a unit step input with sinusoidal
disturbance variation (experimental result).
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Fig. 16 Response of the classical PID controller to a
sinusoidal input with sinusoidal disturbance
variation {experimental result).
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Fig. 17 Response of the current feedback learning
controller to a sinusoidal input with sinusoidal
disturbance variation (experimental resuit).
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