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Overview of Current Vehicle Dynamics



Evolution of the Automobile



Mechanical complexity has grown exponentially
The first cars had about 2,000 parts
Modern cars have about 14,000 parts



Electronics augment
Mechanical systems
- Sensing
- Computing
- Controlling
The result is an
Increase in ECUs
The functions of
Multiple ECUs 
need coordinating
Many Influence 
vehicle dynamic 
behaviour



ABS The Paradigm Shift

• Pre ABS control paradigm
– Brake force apply in accordance with brake pedal 

force

• Post ABS control paradigm
– Brake force may be reduced during braking
– There are times when the controller knows batter 

than the driver
– The controller can control more things at once.



Why Have ABS ?







Jensen FF – 7 litre 1968  (Dunlop Maxaret ABS (aviation))





Lucas Stop Control System (SCS) 1984



Apple Mac launch 1984.
256kb memory (£2000)
(Ford Fiesta £2500)



https://www.unevoiture.com/technologies/how-abs-works

https://www.unevoiture.com/technologies/how-abs-works


Popular Science Oct 1987



AP Lockheed – AntiLok System     (Vacuum powered)



Bosch ABS https://youtu.be/mKiTAcXK6M4





ABS The Paradigm Shift

• The ability to sense, compute and actuate 
means that we can change the behaviour of 
the car to suit the driving conditions.

• This places responsibility on the automotive 
systems engineers.
– Design for known driving conditions
– Have tolerance for the unknown



Electronics Influence All Vehicle 
Dynamics





Vehicle Dynamics Simulation





Testing and Simulation
Stand alone

Software runs simulation as fast as possible.
Software in the loop

Simulation incorporates control software afap
Hardware in the loop

eg ECUs, actuators etc. Runs real time

Fishhook manouvre



SIL example – Simulink controller



HIL example – Braking system

Brake pad friction hard to model
Brakes on dynamometer
Model interacts with brakes for a variety of manoeuvres 



Moose test





Other stuff

https://www.mscsoftware.com/en-uk/node/654

Adams Mechatronics
https://youtu.be/DbGTwvyT_Co

Mathworks Vehicle Dynamics
https://uk.mathworks.com/products/vehicle-dynamics.html

https://www.mscsoftware.com/en-uk/node/654
https://uk.mathworks.com/products/vehicle-dynamics.html
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