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Autonomous Decentralized Control of a Fluid-driven Amoeboid
Soft Robot
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F—T—K: WEEHE2 XY b (Fluid-driven robot) ,
HA#HI# (Autonomous decentralized control) , BHEEEI%X (Discrepancy function) ,
B Y% 74— F 8y 7|8l (Local sensory feedback control) ,

A E#HEFE (Real-time tunable spring)
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Fig. 1 True slime mold (Physarum poly-
cephalum). True slime mold exhibits amoeboid
locomotion, which is controlled in a fully de-
centralized manner. :
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Fig. 2 The real physical robot, Slimy II. The
robot consists of the RT'Ses, the friction control
units and the fluidic circuit. The fluidic circuit
is made of the cylinders and nylon tubes filled
with the fluid (bottom). By changing the rest-
ing length of the RTS, the fluid is pushed and
pulled with the cylinder rod, which is describes
as the red arrow.
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Fig. 3 The RTS can alter its resting length
at any time by winding/unwinding the coil
spring. (a) Wound state. (b) Unwound state.
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Fig. 4 The friction contril unit. The elec-
tromagnet is implemented in the bottom of
the unit in order to switch between the anchor
mode and anchor-free mode.
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Fig. 5 Implementation of the symme-
try-breaking mechanism.
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w = 0.45 [rad/sec]; © = 37/2[rad]; dO =
m/2[rad].
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Fig. 6 Locomotion experiment of Slimy II.
The red dot-line describes the trajectory of the
center over time (see from top to bottom in
each figure).
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Fig. 7 The spatio-temporal pattern of phase
of the oscillators.
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