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Lateral Vehicle Dynamics               
 

y- lateral

x- longitudinal
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Kinematic Model of Lateral Vehicle Motion: Bicycle Model 
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Bicycle Model 
 
2 front wheels are represented by a single wheel at A 
2 rear  wheels are represented by a single wheel at B 
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Bicycle Model 
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Triangle OCA 
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Triangle OCB 
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Add both 
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Bicycle Model 
 

β angle Slip  
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i.e. the slip angle is represented by  
steering angles and wheelbases. 
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Kinematic Model of Lateral Vehicle 
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Angular velocity 
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Kinematic Model of Lateral Vehicle: consider vehicle width 
 
Limitation of the bicycle model:   

different. arefact in   and io δδ  
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Kinematic Model of Lateral Vehicle: consider vehicle width 
 
 
In the bicycle model 
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If the slip angle β  is small, 0=rδ  
 

2

,

2

2
Let 

Therfore

handother  on the

w
i

w
o

io
f

f

f

rf

f

lR

L
lR

L
R
L

R
L

R
V

L
V

ll
V

−
=

+
=

=
+

=

=

=

=
+

=

δδ

δδδ

δ

ψ

δδ
ψ

&

&

 



Modelling of Automotive Systems 9

Kinematic Model of Lateral Vehicle: consider vehicle width 
 
Trapezoidal tie rod arrangement  to realize oi δδ >  
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Dynamics of Bicycle Model 
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Dynamics of Bicycle Model 
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Experimental shows the lateral tyre force is proportional to the slip angle  
(when slip angle is small).  
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Dynamics of Bicycle Model 
 
Experimental shows the lateral tyre force is proportional to the slip angle (when slip
angle is small).  
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Dynamics of Bicycle Model 
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