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Appendix S2: Equation of mechanical motion of the femur

The equation of mechanical motion of the femur under the influence of the protractor and retractor

muscles reads:

α̈ = c4 sin α

(

FR

lR
−

FP

lP

)

− c5α̇ (1)

In this eqn., α(t) is the retraction angle of the femur, lP and lR are the actual lengths of the protractor

and retractor muscle, respectively. FP and FR are contraction forces in the protractor and retractor

muscle, respectively. c4 and c5 are constants with c5 expressing the extent of damping (viscosity) in the

system. The contraction forces FP and FR are nonlinear elastic forces of the form [1]:

FP = kP (lP − lPmin)2 (2)

FR = kR(lR − lRmin)2 (3)

where kP and kR are the spring constants, and lPmin and lRmin the minimal lengths of the respective

muscles. For a detailed explanation see [2].
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