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DESIGN ADAPTIVE ROBUST FUZZY CONTROLLER FOR ROBOT
MANIPULATORS

THIET KE BO DIEU KHIEN MO BEN VNG THICH NGHI CHO TAY MAY ROBOT

Pham Van Cuéng'", T6 Anh Diing'
ABSTRACT

This paper proposes an adaptive robust Fuzzy controller based on Backstepping scheme to solve with the model unknown and parameter disturbances for
robot manipulator. In this research, the robust adaptive fuzzy system is combined with Backstepping design method to remove the matching condition
requirement and to provide boundedness of tracking errors, even under dominant model uncertainties. Unlike previous robust adaptive fuzzy controllers of
nonlinear systems, the robustness term of proposed control scheme is selected as an auxiliary controller in the control system to deal with the effects of model
uncertainties and parameter adaptation errors. The adaptive turning laws of network parameters are derived using the Lyapunov stability theorem, therefore,
the global stability and robustness of the entire control system are guaranteed, and the tracking errors converge to the required precision, and position is
proved. Finally, the effectiveness of the proposed robust adaptive control methodology is demonstrated by comparative simulation results with the adaptive
Backstepping control (BPC) and the adaptive Fuzzy control (AFC), which have done on three-joint robot manipulator.
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TOMTAT

Bai bdo dé xudt thiét ké b diéu khién m& bén viing thich nghi trén co's¢ phuong phép Backstepping dé gidi quyét bai todn ¢ cdu triic bat dinh va nhiéu loan
clia cac tham 56 cho tay mady robot. Trong nghién c(iu nay, hé thong ma bén viing thich nghi dugc két hgp véi phuong phép thiét ké Backstepping dé xda céc yéu cau
vé diéu kién phir hop va dua ra gii han sai léch bdm, tham chi ca tinh bét dinh cla cdu triic. Khdc v6i cac bd diéu khién md trudc do, thanh phan bén viing cla bo
diéu khién dé xudt dong vai trd nhu bo diéu khién bir d€ xi Ij dnh huding clia bat dinh cau tric va sai 1éch ciia cac tham s6. Lugt diéu chinh thich nghi cac tham s6
dugc dua ra sit dung Iy thuyét on dinh Lyapunov, do vy, su 6n dinh va bén ving cta hé thdng diéu khién dugc dam béo, cac sai léch hoi tu vé gia tri yéu cau va vi tri
bam dugc cdi thién, Cudi ciing, bai bo trinh bay cic két qué md phdng trén co's6 so sanh véi b diéu khién Backstepping va md thich nghi dé thdy dugc hiéu qué cla
phuong phap diéu khién nay trén tay may robot ha bac tu do.

Tirkhéa: Diéu khién ma thich nghi, tay mdy robot, diéu khién thich nghi bén vig.
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