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AWFFED H AT D 8 H ) TR A R & 2 ZMHERREIIE R OBRZE & a5 2 &L Tk FOFE K
WEEBIUURBERAT T MIFEKr Ry NEFEBTL2LTHD.
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WHEL T2 2 & TS AR LT 2 7k 2 B R L, Zh b2 HERREMEIE RS IBR AN LR & R DOIRFTRIENH D = & &
TR LT SR L O IHEEEIC 5 2 B B2 ST B 72 DI FIEE & = SRAREEIC S TE L CHEEEICHOWTET Y v
T HEATV, WHEREOERZ, MM IC & - TGRSR B35 2 &, IEREICEEEE 5.2 537 2 —4 BISIEE I B
TITRNRIAEE NTHOT AT M, ZORAEEICBWUIRAEDEETHD Z L EZHLMNI L. EENLH LN
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This paper presents development of multifilament active structure and musculoskeletal robot. Focusing
on the high output weight ratio and shape flexibility of thin McKibben muscle, multifilament active
structure has been designed, which realizes its high contraction force with its light weight and shape
flexibility by making thin McKibben muscles into multifilament. The effects of multifilamentation have
been figured out from both the theoretical model and experimental results and clarified that its contraction
ratio is improved by muscle fiber interference. From the theoretical model, design parameters related to the
characteristic have been estimated and the influence of the design parameters on the characteristics has
been verified experimentally. From experimental results, multifilament active structures are superior in
terms of contraction ratio, lightness, output weight ratio, shape flexibility compared to conventional
artificial muscle and active textile.

Design method of musculoskeletal robot using multifilament active structures has been proposed. In this
paper, a jaw joint, trunk and lower limb have been developed and experimented with individual motion.
Taking advantage of the output weight ratio, compliance characteristics and shape flexibility of the
developed multifilament active structure, musculoskeletal robot has been developed to apply the
multifilament active structure to a skeletal structure. The musculoskeletal robot has a redundant driving
system and a human musculoskeletal structure as well as human, imitating the human musculoskeletal
driving system. The developed musculoskeletal robot has realized muscle numbers and redundancy which
could not be attained by conventional musculoskeletal robotic mechanism and showed individual human
motion by the same muscle contraction as that of human and variable rigidity of foot arch structure specific

to musculoskeletal mechanism.
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