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(Kinematic Analysis of the Quadruped Robot

Using Computer Graphics)

i Wl Y Nl - B i N 5
(Byoung Wook Choi, Joon Hong Lim, Myung Jin Chung and Zeungnam Bien)
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Abstract

The stability, energetic efficiency and walking volume are affected by the geometric structure of
legs of a walking robot. A quadruped walking robot is considered to have large stability margin
among the walking robots and pantograph leg permits large walk stroke and mutually independent
vertical and horizontal movements, but the kinematic characteristics are difficult to analyze.
Graphical method may be useful to characterize three dimensional legged motion of the pantograph
mechanism. We present the modelling method for three different quadruped robots with
pantograph legs that have different joints mechanism. The modeled robots are animated by a path
that is planned with respect to the center of body. In particular, graphical animation incorporates
leg control to rotation and side walking and uses the window of Sun-3 system for displaying joint

information.
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Fig. 1. (a) Link configuration of a leg.

(b) Link coordinates of a leg.
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Fig. 3. Kinematics of pantograpfm mechanism.
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Table 3. Leg coordinate transformation of 3
dimensional animation.
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(#) Body: :hx=0.00 b) Leg1::hy = —2.34 a) Leg 1: thy=—2.18 ib) Leg4: :hy=1.96
hy=0.00 v,=0.00 hy=—0.17 v,=~1.00 hy=21.83 v,=0.00 hy= 24,54 v,=0.00

383, TTT, WA el AlEaeld Azt
Fig.13. Simulation results of TTT, type.

(¢) Leg 1::hy=—4.69 (d) Leg4::hy=—2.89
h,==-0.33vz=0.00 hy=—0.74 v.=—1.00

(a) Leg2::hy— —2. 84 (b} Leg 4: :hy=—5.82
v,=~1.00w=—-5.83 v,=0,00w = 18.76

3214, TTR#A el A Edlojd A
Fig.14. Simulation resulis of TTR type.

(e) Leg4::hy=—5.78 (f) Leg 3::hy=5.87 hy=0.43 v, =0.00
hy=—1.49 v,=0.00 Leg2::he=4.60 h,=1.39 v,=0.00
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Fig.12. Simulation results of TTT, type. Afol] 27} slchwd AR Yz w e A 7|50l
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