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Posture and Rhythmic Motion Controlsin a Quadruped using Phase
Modulations based on Unloading

Christophe MAUFROY [ () Tomohiro NISHIKAWA and Hiroshi KIMURA [J
Kyoto Institute of Technology

Abstract; In this study, we intend to show the basis of a general legged locomotion controller with the ability to integrate both
posture and rhythmic motion controls and shift continuously from one control method to the other according to the walking
speed.For the purpose, we use the method of the phase modulations based on leg loading/unloading. In this paper, we report the
result of experiments using a newly constructed quadruped robot “Kotetsu” in order to verify the results of simulations. Details
of trajectory generation and movies can be seen at: http : //robotics.mech.kit.ac.jp/kotetsu

1 ODOog

0000000000000 000dD00OCentral Pattern
Generator (CPG) [1]C 000000 ODOOOOOOO
O0oU0Ooooo40000000000(RIOOOO
ceGOOOO0O0OOOOODDOOOOOOOOODOO
gddooodoooobuooooboooobooon
gobodboooobouoooobouooouoon
gobodbodoobouooooboooooobao
ooooo

00040000000000000000000004d
00000000 0oOooooooooooonooooo
gbobdodooobuoooooobuoooooobobooon
oooooD(@OO0)boooDooooooooooog
O RBoooooDoooooooooooooooooog
0000d0o00oo0oooooooooooooooooon
oooooo

0000000 [4oooooooooogoogn
Jd0o00odoooooo 3pooooooooooon
gooboboooooooda

e JOOOOODODOOOOOOOOODODODOOOOO
0000000000 O0O0oooooooo (oo
Ooooooooo)ooooooouoooooo
gbgboobooobobodobobobobabd
gboobobooooooboobobobobgab
gbbooboboaoboaobuooboobadgogad

e JOODODODOOODODDOOOOODDOOODODO
oboooooooboboobobooboooobon
oboobooobooooobooobooboobo
oboobooobooooobooobooboobo
obooboooooobooboooboooobooo
goboobooobooboobooooobooon
gooOOoOQOQOQ0 [2Qlooooboboboboooo

e JOOO0ODOOODOODOOODOODOODO
gbogbobooooogbooboobobobgab
gboooboabood

ggboooobogobogooboooboboabod

ooooooDobo 400000000 00000000
gooooood

10 (S12009) 2009 12 24

-497-

~26

hip roll

hip pitch

&)

- knee pitch

ankle pitch

3 axes force/torque

(@ sensor (b)

Figure 1: Kotetsu. Photo and joint configuration.Kotetsu is
not self-contained, and it is tethered by power and LAN ca-
bles. But the motion of Kotetsu is very little disturbed by
cables.
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Figure 2: Leg Controller structure. The foot trajectories are expressed in the Cartesian coordinate system fixed to the trunk and
centered at the hip joint (x, and *, refer respectively to the x and y coordinates, while r and v are the position and the speed

vectors).
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Figure 3: Stabilization mechanism provided by the phase
modulations based on leg unloading information.
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Figure 4: Result of the experiment. The top figure shows
snapshots at every 65msec. The middle figure shows the gait
(solid lines mean the stance phase), leg loading, LC phase and
rolling motion (measured by an accelerometer).
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