Appendix: Vehicle Longitudinal Dynamics Model
The vehicle longitudinal dynamic model here described assumes that no limit conditions are reached by the tyres, making it possible to adopt linear models for the tyres’ forces and torques.
Referring to Figure 6, we write the Newton’s equation of the vehicle projected along the longitudinal direction of the vehicle (x): 
                                                         (Eq. 1)
where:
·  vehicle mass
·  vehicle acceleration 
·  aerodynamic drag force
·  longitudinal force of front tire 
·  longitudinal force of rear tire 
·  front tires rolling resistance force
·  rear tires rolling resistance force
·  gravity acceleration
·  road slope
The resistances are estimated as follows:
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where:
·  rolling resistance coefficient
·  normal force on front tire
·  normal force on rear tire
·  air mass density
·  aerodynamic drag coefficient
·  vehicle frontal area
·  vehicle speed
Projecting the Euler’s equation in the moving frame, we can calculate the normal forces on the front and rear tyres assuming that the vehicle pitch acceleration is negligible:
                                   (Eq. 5)
                                       (Eq. 6)
where:
·  longitudinal distance between front axle and center of mass
·  longitudinal distance between rear axle and center of mass
·  height of aerodynamic drag force
·  center of mass height
The tyre longitudinal forces are assumed to be proportional to the longitudinal slip and the normal forces:
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where:
·  front tire longitudinal stiffness
·  rear tire longitudinal stiffness
·  Front longitudinal slip ratio
·  Rear longitudinal slip ratio
Where the front and rear slip ratios are defined as follows:
                                                                                                                       (Eq. 9)
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where:
·  front wheel angular velocity
·  rear wheel angular velocity
·  Front wheel effective radius
·  Rear wheel effective radius
The effective radius are:
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where:
·  undeformed tire radius
·  vertical tire stiffness
The wheels’ dynamics is described by the two Euler equations:
                                                                                              (Eq. 13)
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where:
·  front wheel angular acceleration
·  rear wheel angular acceleration
·  front wheel inertia
·  rear wheel inertia
·  front braking torque
·  rear braking torque
·  front wheel resistance torque
·  rear wheel resistance torque
We assume hereinafter that the braking system is tuned to provide a pre-defined front/rear braking torque partition:
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where:
·  brake distribution coefficient
The resistance torques are given by: 
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                                                                                                                    (Eq. 18)
The inverse dynamics model is found by means of the following steps. The tyres’ slip equations 9 and 10 are solved for the angular velocities, which are substituted into the wheels’ Euler equations together with the tyres’ normal and longitudinal forces. The two equations are then solved for the tyres’ slip, which result functions of the vehicle acceleration. The calculated forces are substituted into the Newton’s equation, which is solved for the total braking torque T, yielding Tf and Tr as functions of the vehicle acceleration. The wheels’ angular velocities are calculated by means of the tyres’ slip and vehicle velocity, according to equations 9 and 10. The final set of four equations (two torques and two angular velocities) constitute and inverse dynamics algebraic model: given the vehicle motion (acceleration time history) it provides the relevant quantities.
