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This course introduces the vehicle control and driver assist systems
within the smart vehicles category. The contents start from the
theoretical vehicle dynamics fundamentals and various models used for
vehicle motion control. The available control channels used for
different safety systems will be discussed, based on the SAE J3016
standard. Analyses and discussions of the assist functions nature of
LV2-3 ADS are covered. The driver behavior analysis and control
modelling are also introduced, in conjunction with the relevant design
1ssues originated from the human driver issues. The objective is to
train the students with the understanding of the theoretical
fundamentals and control applications associated with different levels
of the vehicle autonomous driving functions.
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T B® hIk2 E B A et ks 47483t 1. Introduction to vehicle control

?yst?ms manual control system and different control intervention
evels

2. Introduction to driver assist systems levels: SAE J3016

3. Vehicle dynamics: including longitudinal, lateral, vertical, tires,
and high-order complex models

4. Vehicle motion control and active safety systems function analysis
5. Driver assist system design examples: autonomous emergency braking
(AEB), adaptive cruise control (ACC), lane keeping assist (LKA)

6. Driver behavior analysis and modeling: control theoretical model,
signal/data based model

7. Discussion and analysis of human-in-the-loop real-time simulations
of driver assist systems development
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Eiw none assigned, materials organized based on the references (listed
Textbooks ~ below) will be provided.
%+ % p : 1. Fundamentals of Vehicle Dynamics: Revised Edition, by Thomas D.
References Gillespie, SAE International, 20212.

2. Vehicle Dynamics and Control, by Rajesh Rajamani, 2nd Ed., Springer,
2012.

3. Digital Human Modeling for Vehicle and Workplace Design, by Don B.
Chaffin, SAE International, 2001.
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Notice

200 10% attendance, 30% case study report and quizzes, 30% midterm exam,
Grading 30% final exam.
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