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The solution about inverse kinematic model of robot’s leg
HU Pingzhi, LI Zetao
( College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] In order to study the motion of quadruped robot, DH parameter method is used to establish the kinematic forward
model of single mechanical leg and solve the inverse model. However, because each joint is hinged by a connecting rod, there is
coupling and nonlinearity between the end position of the mechanical leg and the Angle of each joint, and it is this coupling and
nonlinearity that makes it extremely difficult to solve the inverse motion equation. This paper makes good use of this point, turns this
difficulty into the key to solve the problem, proposes an iterative method to solve the numerical solution of the inverse model, and
takes a real three—degree—of—freedom mechanical leg as an example to verify this iterative method, which proves the feasibility and

reliability of the algorithm.
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Fig. 1 Three—degree—of—freedom-robot—leg model
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Tab. 1 Variables of three—degree—of—freedom-robot—leg

0,/° d,/ mm @,/ mm a,/ (°)
ARk 0 60.50 0
A4k 0 47.89 90
AR, 0 95.00 0
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F=r= (a, +a,cos(6,) +aycos(6; —6,))cos(6,);
_:’_y=py = atan(6,) ; (1)
£ =p. = a,sin(0,) - a;sin(6, - 0,).
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Fig. 2 Rectangular coordinate to polar coordinate
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Fig. 3 Boundary condition of feasible region
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Fig. 5 Iterative convergence issue of single point
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Fig. 6 Iterative process of single point
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Tab. 2 Comparisons among multiple points

P p BEH 2 W p EE 2 RAUAE 0, A 05 A R
9860 120 =50 120.0 -50.0 55.3 125.5 5.0e-11
13039 99 -66 99.0 -66 37.3 127.0 1.4e-14
15058 118 =76 118 =76 22.2 104.2 0
26452 112 -110 112 -111.5 -20.4 65.6 21.5
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Fig. 7 Iterative error of multiple points
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