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Discrete Time Tracking Control of Motor Based on Disturbance Observer
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ABSTRACT

In order to obtain a good tracking performance of the motor, it is necessary to design a controller that can respond
to a disturbance by including a disturbance observer. The disturbance observer of the motor is designed to estimate the
load torque and the back electromotive voltage based on the first-order low-pass filter. A PI controller and an IP
controller were designed to compare the correlation between the disturbance observer and the controller and to obtain
improved control performance. To check the performance of the designed observer and the controller, it was applied to
a 120 [W] class BLDC motor. As a result, overshoot is reduced, and it can be seen that the steady-state error
converges to zero.
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Fig. 1 The full control system with disturbance

observer
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Table 1. BLDC Motor Parameter
Motor Rated Power 3-phase 120W
Motor Rated Speed 5000 RPM

Pole Number (p) |4
Stator Resistance, R, | 0215 Q

Stator Inductance, L, | 0.0000366 mH
Moment of Inertia, .J,, | 0.0000085 Kem®
Friction coefficient, B, | 0.00010625Nm/rad/s
back EMF constant, &, | 000234 V/rad/s
Torque Constant, A, | 0.0215 Nm/A
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Table 2. Disturbance Obsever’s gain
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Table 3. Disturbance Observer's gain

PI controller IP controller
Ky 0.001 0.001
[ 0.036 0.036
G 1 1
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Fig. 2 The speed control result without TZ
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Fig. 3 The speed control result when K=0.0106
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Fig. 4 The speed control result when K=1.06

19 4¢) A TR PLAIO]E oF 29 %2 2Bl

E7F @Astar slejM 19 39 PI Aloj7]9] ok 56 %



QHFERT 4 AL & F Ut P Aloi7]e A4
ok 104 %] LW FEZ} HATS BT Al A
PL Alo7]+= 2F 0.0093 Zo]aL IP Alof7]+ 0.0498 =7}
AR AIZF05Z0 A A Fake] 2802 Pl Alo]7]
303 %9 duFEZF TR, P Ao} 7]+ 317 %
o] AYFEZ}L BAEH A7 12 E PIL AlojrE
289 %°] SHFEZL TS, IP A o)1= 30.0 %9
SHEZL WSk e 19e] o FH S Bd
IP Alo)7]9] 7% <ol gl H9-ol= <F 0.06 [Nm]<]
& 4 girk 2ol Blh PI Ao 71€] Z9- 719 -0.02
[Nm]e] & dar gtk AlZE 05x00 A PL Alof7]& <F
0.023 [NmJ9] gre= st IP Alol7]= °F 0.034
[Nm]o] gte= st vt 243 92 #57] o5
K7} 00106 oA 1.06 02 AP oz g A7}
A PIL Alo)7]= 715014 56 %014 29 % QHFET}
ZolEa gt s oF 327 % AlrECA 303
%] AYFERZ o5 PL Al)7]9 Ae /A 2
B2 ¥ 302 Qoksloith

X 4. B&7| o|5 Ko w2 Ho Zxt
Table 4. Control result according to observer gain

K 0.0106 1.06

overshoot after the beginning| 56 % | 29 %
undershoot after 0.5 s 32.7 % | 30.3 %
overshoot after 1.0 s 323 % | 289 %
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