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Dynamics of a Multi Legged Locomotion Robot

Kazuo Tsuchiya, o Shinya Aoi, Katsuyoshi Tsujita
(Dept. of Aeronautics and Astronautics, Graduate School of Engineering, Kyoto University)

Abstract: This paper proposes a turning strategy of a multi legged locomotion robot. Stability
of locomotion of the multi legged locomotion robot along a straight line is analyzed, and then,
based on the dynamic characteristics, a turning control method is designed. The effectiveness of
the control method is verified by numerical simulations.

Keywords: Multi legged locomotion robot, Maneuverability, Turning control, Bifurcation, Oscil-

lator.

1. oo

gbooobogoboboooooboobobobooooboon
gooboooboooboobooboobobooboobo
gooboooboooboobooboobobooboobo
gooboooboooboobooboobobooboobo
goboboboooobobooboooobbobooogon
goobooobooobooboobobobooboobo
goobooobooobooboobobobooboooo
goobooobooobooboobobobooboobo
goobooobooobooboobobobooboobo
googobooooooboobbooboobobooboobo
goobooobooobooboobobobooboobo
goobooobooobooboobobobooboobo
goobooobooobooboobobobooboobo
googbooogoooobooboobbooboobo
gboogoooobooobooboobooboboobo
googobobooobooboobooboo

0000000000000 0O0000O0O0OOoOoO
0000000000000 0000D0OO0OO0DOoOO
0000000000000 0000D0O0OO0DOoOO
0000000000000 0000D0O0OO0DOoOO
0000000000000 0000D0O0OO0DOoOO
0000000000000 0000D0O0OO0DOoOO
00000000000 Y000 Holmes? 0O D0DOD
0000000000000 0000DOO0OO0DOoOO
0000000000000 0000D0OD0O0OO0DOoOO
0000000000000 0000DOO0OO0DOoOO
0000000000000 0000D0OD0O0OO0DOoOO
0000000000000 00O0O0OoOoOn

gboooboobooboobobooooboon
goobooobooobooboobobobooboobo
goobooobooobooboobobobooboobo
gbobooboooboobobooooooboooboon
gooboogobooobooboobobobooboobo
gooboogooboooboobooboobbooboobo
000000000D00000000000®0000
goobooobooobooboobobobooboobo
goobooobooobooboobobobooboobo
goobooobooobooboobobobooboobo

gboogooooobooboobooooooboobo
gboogboobooobooboobooboboobo
gboogboobooobooboobobbooboobo
gboogboobooobooboobobbooboobo
gboogboobooobooboobobbooboobo
gboogboobooobooboobooboboobo
gbooobogooobooboobooooboboooboon

2. 300000000

Fig.100000000000000000000000
00000000 2000000600000000
0000000000000020000000010
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
godoooooooooon [ao]z [a01,002,003]|:|
0000000000000000000000000
0 Ja1] = [a11,@12,a13) 00 000000000000
0000000000 1000000000020000
0000030000000Figl 000000000
0000000000000000000000000
00000 ((—1)0000004:0000004i00
00000000000000000 10020000
0000000000000000000000000
000[a]00000 [ 0000000000000
7o = laglro000000([a; 4] 000 [a] 000 3-1-
2Fuler 00 ¢, 00000000000040,000k
oooooooo e oooo
000000000000000

q" = rom bim 0, ] (1)
izla"'aﬁa j:1727

k=12, m=1,23

gbbodqgbobooboobobooboooon
googooboooboobod

Mi+H(q,§) =G+ (ni+78)+A (2)



Module6

Module2
Coupler2

Modulel Leg2 Legl

Fig. 1: Schematic model of multi legged
locomotion robot
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Fig. 2: Control system
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Fig. 3: Nominal trajectory of the leg
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Fig. 4: Simplified model of multi legged locomotion
robot
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Table 1: Linear analysis parameters

00000000 | 0.80 | [ke)
000 (F) 332 | N]
0000 (2) | 0.167 | [m/s]
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Fig. 5: Trajectories of eigenvalues
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Table 2: Simulation parameters

00000 0.60 | [ke]
000 1,2000 0.07 | [m]
000 1,2000 0.050 | [kg]

0000000 (Tsw) | 0.2 | [8
oooo (5Y) 0.05 | [m]
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Fig. 8: Phase differences of joints with the joint of
module 6
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