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7.1634 The motor homumcuins showang proporuonal somaoiopical
representation in the main motor area. Afier Penficld & Rasmussen 1950.
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‘Weiterleitung von Aktionspotentialen
(1 ) kontinuierlich, (2) saltatomsch
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Aktionspotentiale von
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Table 3.3 Mass, Leagth andl’(.\nﬂimmﬂcm

Ftbcr
Mass Length PCA
Muscic (g (cm) fcm
Sartorius 75 I8 | 9
RBeceps femons (long) 150 9 15.8
Semitendinosus 78 16 44
Solcus 215 30 S8
{ast rocnemius 158 43 )
Timahs postenor 5§ 2.4 at
- Tibiahs antenior 70 73 9.1
Recius ‘emaris %) 6.8 12.5
Vastus faterahs 210 6.7 30
vasius mediabis 200 72 26
Vastus mtcrmcdlu-. 1RO 6.8 25

B SR —

[Winter 1990]
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Muskel-Sehnenmodell

Fiederungswinkel kontraktiles Element

Sehne parallel elastisches Element
FM=FCE + FPE L,M sin a, = 1M - sin a = W = const
FT=FM. cos o IMT=|M .cosax +1T
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Fast twitch Slow-twitch

Fast and slow twitch muscles [Keynes & Aidley 2001]
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Schematic of the differences in the size of motor
units. Typical twitch response, size of the motor
nerve, and typical recruitment are illustrated.

ntals of Biomechanics: Knudson (2007, S. 96)
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sarcomeras

FIGURLZ Muscic fiber and sarcomere structure. Each fiber (leagtd L™) corsisis of 3 series of samcomeres.
Fach sarcomece bas e same leagd L' and experiences e same force F. Myosia ayoftiamends (dak Tines)
areciap i scun wyolilaments (thin lines), and ccoss-bridges (a0t shown) e formed whes e sarcomers is
sotivmel. Theweyhs crons-beidge enerpetics and the sliging of fiaments. te fider zan eveiop force and shorma.

Thomas Angeli

VO: Der Motor Muskel




W ka
Y vy R

v

:_ i —

F?’;&:Rf.}. &mﬁh%hﬁwﬁmm&:da«m&&hmmﬁ
Lisgoiet trom e others, incleting e set of

pentisl Gwhasge paser of exh axon |
1enorues de Cotiactive force 1

18 funcicnsily
muscle fiders innerveied by each mowr-nerve 1om. THe scion-
(d0) for axen /) excites e wascle fders of that wotar At | and
of the fders (calied he force output from mosor wast .

VO: Der Motor Muskel




Membranpctential

e R

_MS_
RMP

Zeit

¢
absolute

relative

Refraktarzeil




Abb. 2-11 Darstellung der Refraktaritat eines Neurons im
AnschiuB an ein Aktionspotential (AP).

Die Depolarisationen, die bis zum Uberschreiten der Mem-
branschwelle (MS; gestricheite Kurve) erreicht werden mis-
sen, sind durch g2stricheite Linien gekennzaichret. Im un-
mittelbaren Anschiufl an das erste Aktionspotential kann die
Schwelie nicht Uberschritten und damit kein zweites Axtions-
potential ausgelést werden (absolute Refraktarzeit). Mit zu-
nehmendem zeitlichem Abstand vom ersten AP nahert sich
die Schwelle wieder dem Ausgangswert. Dadurch konnen
weitere Erregungen hervorgerufen werden. Dazu sind jiecdoch
2unéchst noch héhere Depolarisationen als beim ersten AP
notwendig (relative Refraktarzeit). In der relativen Refraxtarzeit
sind Steilh _it und Amplitude der Aktionspotentiale reduzert.
RMP = Ruhemembranpotential {5].
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The order 1n which motor units get recrunted is not random. Smaller moetor units get recraited
first follow cd by langer ones (see figure 4). This makes sense because small motor umits are
wed for tine control which is required at low forces. At higher forces small changes ' force
are not aecessary. [ big motor units fired of force you woukd not be able o apply very small

forces at all.
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Light =w———@= Moderate —> Maximum

MUSCULAR FORCE
Figuse 1-11 The ramplike recruitment of muscle {ibers in varied levels of muscular effort Whereas
ligit force requirements only use the slow-twitch fibers, heavy loads on the muacie will result in the
recruitment of all three types of muacle (ibers,
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Fibre Length
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Example of muscle stretch [McGinnis 1999]
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The effect of contraction velocity [McGinnis 1999]
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Relativer Muskelkraftverlauf

ek A .j"’(g(l”HAf%vff

= -1
B Y A

oAf dimensionsloser Hill-Parameter

A;=0,1+04. FC'=
It. Winters & Stark (1988)

g beschreibt die Abhingigkeit der
bezogenen aktiven Muskelkraft

von der bezogenen Muskellange
unter isometrischen Bedingungen

[0 =K, 1+ K, - M- Fe

K.=2s' K o3¢, it Wirsers & Surk (1585)
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Muskelkraftverlauf Uber der Muskelldnge
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Modellierung der Sehne
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Kniedynamometr
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Messzyklus am Kniedynamometer
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m. quadriceps
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,Hebelarmverlauf des m. quadriceps im Kniegelenk

& bhfvzv/e} al. (1999)
r Inde Kaikulation
17— verwendet
Pawlik| (1993) E
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é ' .10 ONCO

This EMG recording of the biceps muscle reflects a subject
performing six arm curls. The first three curls were made using an
increasing weight and the last four curls were performed with the
same weight. The subject paused momentarily between lifting the
weight (concentric movement) and returning back to the starting
(eccentric movement) position. Notice the difference in EMG
activity between the increasing weight, and the difference
between the concentric and eccentric movement.
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