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Robot delta dugc tmg dung rong rii trong cac nhiém vu cong nghiép yéu cau toc do va
do chinh xac cao. Tuy nhién, dic tinh phi tuyén va bat dinh tham so cia hé thong
khién cac bd di€u khién c6 dién khé dam bao hi¢u suat 6n dinh trong moi di€u kién van
hanh.

Pé tai nay dé xuat mot phwong phap diéu khién thich nghi cho robot delta dua trén
hé suy dién thong minh, nhim nang cao kha ning bam quy dao va do bén viing ciia hé
thong. Bo diéu khién sir dung ciu tric suy dién mé Takagi—Sugeno két hop véi luat
thich nghi dwa trén tiéu chuin Lyapunov, cho phép tu dong diéu chinh cac tham sb
diéu khién theo thoi gian thuc dé bu sai 1éch mo hinh va nhiu bén ngoai.

M6 hinh dong hoc va dong luc hoc cta robot dugc xay dung trong moi truong gia 1ap.
Két qua mo phong cho thiy bo diéu khién thich nghi thong minh gitip giam sai s6 bam
t6i 35%, on dinh nhanh va duy tri dap &ng mwot, vuot trdi so véi bo diéu khién PID
thong thuong.

Két qua ndy chtng minh tiém niang ctia phuong phéap diéu khién thich nghi dua trén suy
dién thong minh trong viéc nang cao hiéu qua diéu khién robot song song va mé ra
huéng ing dung thyc té trong cac hé thong diéu khién thoi gian thyec.
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Delta robots are widely applied in high-speed and high-precision industrial tasks, yet
their nonlinear dynamics and parameter uncertainties pose significant challenges for
conventional controllers. This study proposes an adaptive control strategy for delta
robots based on an intelligent inference system to enhance trajectory tracking accuracy
and system robustness.

The controller integrates a Takagi—Sugeno fuzzy inference structure with Lyapunov-
based adaptation laws, allowing online adjustment of system parameters to compensate
for modeling errors and external disturbances. The adaptive inference layer dynamically
updates its rule base and consequent parameters according to the instantaneous tracking
error and system response.

The proposed method was implemented and evaluated in a simulated environment using
a dynamic model of a 3-degree-of-freedom delta robot. Simulation results show that the
intelligent adaptive controller significantly reduces steady-state and overshoot errors
compared to traditional PID methods and computed torque approaches, while
maintaining system stability and smooth control actions.

These findings suggest that the proposed intelligent inference-based adaptive control
approach provides an efficient and flexible solution for advanced motion control of
parallel manipulators and can be extended to real-time robotic applications.



