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Stabilization control of a two-wheeled triple links inverted
pendulum syvstem with disturbance rejection
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Abstract, This paper focuses on the robust controller for tiple Links
mverted pendulum on two-wheeled systemn. The development of tnple
Lmk imverted pendulum on two-wheeled model usmg CAD based sofi-
ware, simWise 4D 1z proposed. Inferval Type-2 Fuzzy Logic Condrol
(IT2FLC) used as confrol algonthm for the system. This svstem 13 mulh
input and mult cutput system which means each motor in thes system 1=
controlled by one controller to achieve stability or upright posihon for
these three hnks. The robustiness of the controller 15 tested by applying
dishowrbance to the modsl to observe the response from the model to
handle the unecertammties. The performance of IT2FLC 1= compared with
Tvpe-1 Fuzzy Logic Control (T1FLC) to demonstrate best confroller
for the system. The expenment results concerning the angular posibon
for each three Links and the maximum value of distwrbance rejection
for both controllers are obtained by using hewnste tumng for imput and
output gam control.

Eevwords: Tnple hnks mverted pendulum on two-wheeled, Type-1
Fuzzy Logic Control, Interval Type-2 Fuzzy Logic Control.

1 Introducton

Self-balancing imverted pendulum system have svoked a lot of interest among
education both in theory and apphcation for decades. Inverted pendulum system
vanes from rofary, on cart. and on wheels system. Imverted pendubim svstem 1
capable to mamtain 1fs upnight poesthon even after facing distwrbance or amy
uncertainties. There are also several works done on inverted pendulum which could
maintain at any deswed angle. The robustness of the mverted pendulum confrollers 1z
evaluated on how fast the system can acheeve 1ts stability, the closeness of the system
to 0 degree, and the capability of the system in handhng distuwrbance or uncertainhies.

There are several works done exits for stabihzation of inverted pendulum on two-
wheeled system [1-4]. Smgle hnk mole imverted pendulum system bhas been pro-
posed using fuzrzry logic based PID comfroller as stabihizing control fo stabiize the
model. In thas system, 2 loops of controllers are used 1n order to confrol the angle and
the pomihon of the model independently [1].



