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Performance Comparison between PD control and Time Delay control of a Mobile Inverted Pendulum
for Fast Movement

Sung-Teak Cho nd Seul Jung
Department of Mechatronics Engineering,
Chungnam National University, Dasjeon, Korea
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<8 1> Block diagram of PD control

<E 1> Parameters description used in PD control
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Qaq Desired Angle qp Present Position
i]Ad Desired Angular Vel. K, p Angle P gain
tjm Desired Position Ky p Angle D gain
Apy Desired Velocity Kpp Position D gain
Ay Present Angle Kpp Position P gain

QA Present Angular Vel. | 74 (t) Angle Torque

Q;P Present Velocity Tp(t) Position Torque
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<E 2> Parameters description used in TD control

ks L s B
Up(t) Control Input K gain

MP ]%[Ezluiiteirotrilavigterigf qp | Position Acceleration
WF |PWM to Torque ratio

<E 3> Control gain

o5 PDC TDC
Angle P gain —130 —-130
Angle D gain —-10 -10
Position P gain -10 -7
Position D gain —20 —25
M, 1
WF : 0.5
K . 0.2
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| Wheel(Faulhaber motor with encoder) |
<18l 3> Body of the Mobile Inverted Pendulum
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<&l 4> 1m round-trip test, TDC
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KalmanAngle Com parison
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<&l 5> Comparison of PDC and TDC
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