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Tom tit:

Bai bdo trinh bay phuong phap thiét ké bo didu khién cho mo hinh con lic ‘nguoc qua hai vong
hdi tiép. Vong kin bén trong st dung phuong phap phan hoi trang thai dé 6n dinh mé hinh con
lac xung quanh diém can bang thang dung phia trén. Vong kin bén ngoai phan hoi vi tri xe dé
diéu khién xe dén vi tri dat. Bo diéu khién toan phuong tuyen tinh LQR duoc str dung cho hai
mach vong dong thoi nham diéu khién t6i uu hoat dong ctia mo hinh. Bé udc lugng bién trang
thai dung cho vong kin bén trong két vop véi loc nhiéu, tic gia sir dung bd loc Kalman nhur mot
bd quan sat. Két qua mod phong trén Matlab chimg t6 wu diém cua viéc st dung bo diéu khién
LQR cho hai mach vong déng thoi va hiéu qua loc nhiéu cua bo loc Kalman. Bo diéu khién duoc
kiém chimng trén mé hinh con lic ngugc thi nghiém.

Tir khéa: Con ldc nguoc, Bo diéu khién LOR; B¢ loc Kalman,; Phan héi vi tri; Hai vong
kin; Bo mach arduino.

Abstract:

This paper presents method of controller design for an inverted pendulum system via two close
loops. The inner loop uses state feedback method to stabilize model around the up-right
equilibrium point. The outer loop uses the cart position feedback to drive the whole model to its
set point. The Linear Quadratic Regulator (LQR) is used for both two loops at the same time to
optimize the operation of the model. To estimate the state variables for the inner loop coupled
with the noise filter, we use the Kalman filter as a state observatory. Simulation results on
Matlab demonstrate the advantages of using LQR for both two loops and the effect of the
Kalman filter. This controller is tested on the pendulum model by experiment.
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