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New Method to Calculate the Nonlinear Location

Equations on Manipulator
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Abstract: This paper built a multi-joint manipulators model with a set of nonlinear location equations on a 6-DOF

surgical robot. Further, it presented a calculation method of these nonlinear location equations based on Lyapunov

stability theorem. With this method the operation of nonlinear location equations was simplified and simulated easily,

which was benefit for high-speed manipulator. Experimental results show that the algorithm is suitable for solving multi-

joint manipulators nonlinear location equations, and it has a higher accuracy and convergence speed.
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Manipulator structure diagram
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Table 1 ~Manipulator arm parameter
%' % R/ () PSSl SOE R
L -80 ~80 0, R,
RE2 -30~90 0, R,
Y3 30 ~ 130 0, R;
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Figure 2 Manipulator parameters schematic
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Figure 3 Schematic method for solving equations
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Figure 4 Manipulator simulation program interface
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Table 2 Simulation results
KA/ (°) KA/ (°) KA/ (°)
R,;/mm R,/mm R;/mm
I EE7I=S HIHR Hprai WA 5 EE7I=S
20 21.802 20 -68.299 1 31.25 30.295 60 22.488 7 23.51 129.708 00 111.556 0
63.437 30 -68.299 1 —-17.849 00 22.488 7 30.518 50 111.556 0
45.001 50 -68.299 1 -9.736 85 22.488 7 35.250 10 111.556 0
45.000 70 -68.299 1 35.296 60 22.488 7 51.941 30 111.556 0
44.897 40 -68.299 1 -1.790 02 22.488 7 93.445 00 111.556 0
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