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Introduction into the basics of vehicle dynamics. Description of motion equation of vehicles. Longitudinal, lateral and vertical
dynamics of road vehicles. In the Autonomous Vehicle Control Enginees MSc tematics, the target of the subject is to caught
up the students, who do not have vehicle engineer BSc. By the subject the students are able to analyse and modelling the
dynamics of a vehicle.

The course starts with the basic definitions of vehicle dynamics, coordinate systems, simple vehicle motions. Starting with
tyre dynamics the longitudinal and lateral slip conditions will be presented. The vehicle dynamics are separated to
longitudnial, lateral and vertical behaviour. The longitudinal motion consists the acceleration performance and the brake
dynamics. In lateral direction the low speed turning, the steady state cornering. As the vertical motion of the vehicle the ride
behaviour is demonstrated as well. Motion equation are set up to describe the vehicle behaviour under different
circumstances. Vehicle stability aspects.

In laboratory exercises, the theoretical background is studied through various models and its practical aspects.

A. Knowledge
e is familiar with the mathematical basis for vehicle dimensional modeling
e is familiar with simple description paradigms, coordinate systems, and descriptions of simple vehicle movements
* is familiar with basic length and transverse vehicle behavior
* knows the basics of vertical vehicle dynamics
e knows wheel models at an introductory level
¢ knows the limitations of modeling
B. Skills
e is able to understand more complex vehicle dynamics models in later studies
e capable of modeling simple vehicle movements
e is able to systematically view a vehicle dynamics model
C. Attitudes
e is interested in a more detailed description of vehicle movements
e endeavor to embrace technical approaches and thinking
e continually expanding its mathematical and modeling skills
D. Autonomy and Responsibility
* independently fulfils the responsible task



The prerequisite for obtaining the signature is the successful completion of the midterm test and individual student work.
The final mark is determined by the written exam.

The midterm test can be retried once, tasks must be given accurately.
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