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| "8 Skeletal muscle‘s contraction dynamics

C F F IuA _ power output

power 1Input

y)erbolic
| 0 Vv 0&»\[

0
Force-length Force-velocity Mechanical
relationship relation | efficiency
H = (mech. power output)+
o isometric fH (maint. heat rate)+

nerve stimulation electrode

(contract. heat rate)

concentric and quick release ’
encoder O >v
— Enthalpy rate

|

initial muscle length
adjustment




. "8 Macroscopic model of the skeletal muscle

- |y Mg

g

mass: 100, ....., 1800 g
g: earth’s gravitation field

v

@ -




. "8 Formulate contraction dynamics ...

: cf. Hill (1938) . W\\\\\\\\

Fmtc — Fmtc(lmtc)

take force equilibrium into account :CE CE I PEE g
Espe(lmte; lce)+ g
Fspe(lnte, lce) =

Frer(lcr)+ I
Fee(ler,lcE,q) g

writes

. . ) v

{ZC’E — ZC’E(lmt67 lcE, Q)

4 Mass
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GUnther, M, Schmitt, S, Wank, V. (2007)
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A model perspective on the biological drive

Elementary biological

drive (EBD)
Muscle A
Hill type muscle model: N /
CE _ jCE\_ te |CE "
CHEP _fv(l?c’lj . 45) ' 4
° — . Z.
= fq(q;, STIM;) vl

CE
ff (Ztha/f@' tcv lj ) qi)

Motor Control
]

Equilibrium-Point-Control:

 _ fs()\z lC’E C’E)

]
ﬂ Giinther and Ruder (2003)
|

Gunther; Schmitt, Wank (2007)

Skeleton
Model of the mechanical system:

1 C(r)i + g(r)+
-R(r )fmtc+6(fr' ) = 0
T e




. k Macroscopic (Hill type) muscle model

: & ) CNS + mot.
r A control
Activation Activation rate
- l y,
g ) N
Contraction Contraction velocity
' CFE CE mtc 1CE
dynamics Vi = lj — fv(lj ! 7lj ,qj)
- T y,
— 4
Musculo- r N
Muscle force
skeletal t t oo
system [0 = fr5 0 1, q5)
- Y, \_ Y,




