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Establishment of Design Variable of Leg Stiffness Artificial Tendon Actuator
(LeSATA™') for Actual Control in Dorsiflexion of Metatarsophalangeal Joint
at the Initial Contact while the Bi-pedal Human Walking : (1) Realization of

Lagrangian Equation and Impulsive Constraint
"UAS' % ol 2d’
*#Cheol—Woong Kim(woong25@korea.ac kr)', Gi-Bong Han® and Eun-Kyoung Eo’
e shaF) E R S v Tl 2, ((F) E ]S4 W B 2 R&D Center

=
[

ot

I

Key words : Leg Stiffness, Knee-Ankle Double Spring, Metatarsophalangeal Joint Tilt Angle, Dorsiflexion, LeSATA™

1.4 &

AT FEE BELE two segment2] A4
A5Ez ASEs)e] AL S7NTR: /1
© 2 knee-ankle two actuator system= 7l|#-o] T},
Selu, Q19142) &3k oFelol el ols] S
Fof| A= A 2= H/d7] % (compensatory mechanism)
0] %fgﬁa]— ﬁo]q—‘ :'Zd’ EL_]—E‘(:S} ?—]%Xj] = @'Liroﬂo] (a) femorotibial joint part at NONURIEITR
%% ] Xl 701'}‘ 5‘% 7(] L}X] 7ﬂ <7 ]—7\]74 foot touch-down loading response phase ) fe(gl?ﬁga;izgt part
Alef] EHE= = 174434 collision -2 stumbling gait
o] WAE Floluh whebA, i Aol A= 1A=
Sy fFool”e] g Sy BA7IHe] V&
ATFEA FHAEE A (metatarsophalangeal
joint tilt (MTPJ) angle, ©]3} MTA) 2 R &0 ¥ist
7} Hip-Knee-Ankle(HKA) joint2] &5l w3k
FE= vIA=7el tiel Bl B, 1 AvkE dx
Mz2l Fig. 19] 3774 AEF 5ol o] E(Leg
Stiffness Artificial Tendon Actuator, L;eSATATM)Q 7]
A Oﬂ 1] 3H _@_9&;}_ (c) Schematic view

Fig. 1 Introduce of Leg Stiffness Artificial Tendon Actuator was
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MTPJ tilt angle = ®(Heel : Ocm)

MTPJ tilt angle = 17®(Heel : 5cm)

MTPJ tilt angle = 30®(Heel : 8.5cm)
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#1 : Loading Response (criteria : MTPJ tilt Angle=0, NG) line, #2 : Ankle peak plantar-flexion (criteria : MTPJ=0, NG) line, #3: GC 10% line

#4 : Knee peak flexion (MTPJ=0, FG) line,

#10 : Hip max. extension angle (criteria : MTPJ=30, FG) line

#5 : Knee peak flexion (MTPJ=0, NG) line,
#7 . Knee peak flexion (MTPJ=17, FG) line, #8 : Knee peak flexion (MTPJ=30, NG) line,

#6 . Knee peak flexion (MTPJ=17, NG) line
#9 : Knee peak flexion (MTPJ=30, FG) line

Fig. 2 Relationship between MTPJ tilt angle(MTA)=0°, 17°, 30°, and change of walking speed (A=162cm, w=57kg, Rt)
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