
Hip and Countersteered Motorcycle Turn 

Parameters definitions

λ  center of mass lean angle
σ steering angle
φ is the hip angle
θ is the bike lean angle

I0 Moment of wheel around axis I0
Is Moment of wheel around stearing axis
Iλw Moment of wheel around point of contact with ground (lean direction)
Iy Moment of inertia of center of mass (not including wheel)
M.T is the center of mass
M.1 is the bike+ lower body mass
M.2 is the upper body mass
H height off ground of the hip pivot
l.1 is the height off the ground of M.1
l.2 is the distance between the pivot point and M.2
ω wheel rotational velocity
v bike velocity
Ns steering torque
g gravitational acceleration
b distance from the rear wheel of the center of mass
∆ trail
L wheel base
β damping from σ t
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Motorcycle parameters

Geometrical 

L 1.54:=
b

L

2
:=

∆ .117:=

r .29:= I0
20

2.2






r2⋅:= Is I0 .75⋅:= Iλw 4:=

M1 240:= M2 60:= H .73:= l1 .5:= l2 .25:=

Γ 4:=

Turn 

v 20:= v

.447
44.743=



Reference:C:\Documents and Settings\Joel\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikeDiffEQRoutines.mcd(R)

Reference:C:\Documents and Settings\Joel\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikeTorqueProfileSubroutines.mcd(R)

TN2 6:=TN1 0.62:=∆TN 0.5:=

N3 12.7−:=N2 0:=N1 12.7:=

Steering Torque parameters

Reference:C:\Documents and Settings\Joel\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikeHipBendSubroutines.mcd(R)

T2 6:=T1 0.62:=∆T 0.5:=
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Hip bending parameters
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Find Trajectory
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Initial Conditions
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P Path L tf, Points,( ):=
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