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Design and Implementation of LQ-Servo Controller
for Rotational Inverted Pendulum System Using Optimization Method

O Wk, YA Exok, AW A wuxk
(Kang~Min, Lee, Ji-Hoon, Yang, Byung-Suhl, Suh)

Abstract - LQ-Servo controller inherits the stability-robustness from rational LQR structure and also, satisfies
performance-robustness that is lacking in LQR structure by importing partial output feedback. In this paper, LQ-Servo
controller is suggested for strengthening the performance-robustness. For this, Several executings are effectively
performed by implementing to the rotational inverted pendulum system.
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Physical Quantity Value Units
Pendulum Mass 0.070 Kg
Arm Length(R) 0.20 meter
Rod Length(L) 0.15 meter
Moment of Inertia 0.00394 Kg - m’
Gear Ratio 51.24
Armature Resistance 2.21 Ohm
Torque Constant 0.0242 Nm/A
Gravity Acceleration 9.80665 m/sec’
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-Motor: 12V 20W DC Brush Motor
-Gear Ratio: 51.24:1 with 2°Backlash
-Rod Sensor: Potentio Meter
with 45.5/degree Resolution
-Arm Sensor: Incremental Encoder
with 141.6/degree Resolution

g 904 Axd 2 A

-Processor: TMS320VC33 (100Mhz)

-Peripheral Logic! EPLD

-A/D Converter: 14bit Resolution

-Counter: 24bit Quad. Counter

~Driver: H-Bridge PWM Module

~Filter: Butterworth 2nd order Analog
& Digital Filter
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