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X(k/k-1)=dX(k-1/k-1), (9) P(k/k-1)=dP(k -1/k -1)@' + IQr'", (10)
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s I FAciE
Link 1 Mass (m;) 1.5 Kg
Link 2 Mass (m;) 1.0 Kg
Py Length of L?nk 1(l) 0.3m
’ Length of Link 2 (1) 0.2m
Distance of Center of Mass (l1) 0.2m
Distance of Center of Mass (l2) 0.1m
Stiffness of drive system (ks ;) 5200 Nm/rad.
. Load Side Inertia (Ji;) 0.15 Kgm?
W F_Pl;t Driver Side Inertia (J,) 0.15 Kgm?
(=1.2) Load Side Viscous Coefficient (By) 0.015 Nmxsec./rad.
Driver Side Viscous Coefficient (By ) 0.015 Nmxsec./rad.
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Joint #1 Control Input (Nm)

Joint #2 Control Input (Nm)
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# ¢ Py(k+l) 5 #4c Riccati = #2582 f3 » B 2 42 8 4o(27) 38 1 7 -
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Design a controller for Intelligent Rehabilitation Robot Arm

P-C. Tuan, T-C. Chen, W-L. Lee
Abstract

With the advent of an aging society, robots will be widely used in the context of care services and
the functional requirements of robots as rehabilitation aids will face complex control problems. Therefore,
improved smart rehabilitation robot arm controller design is necessary. In this paper, a combination of an
intelligent input estimation method and linear quadratic regulator (LQR) control technology is used to
design robot arms systems with dynamic load estimation capability and robust performance of the control
system to address the need for a rehabilitation robot arm system to maintain high-performance and
effective control in the face of unknown variations in the system dynamic load from the outside world. A
lower limb rehabilitation robot arm joint control system can be thought of as an example. The intelligent
input estimation method can effectively estimate and grasp the dynamic load conditions based on the
validation results of the simulation which allows accurate load estimation without torque sensing
equipment. LQR control theory is not overly sensitive to changes in system parameters and exhibits the
ability to deal with foreign high-frequency disturbances; this improves the performance of the controller
and its ability to maintain adequate control so the patients will become more comfortable during the
rehabilitation process.

Keywords: Rehabilitation robot arm, Input estimation method, Linear quadratic regulator
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