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Course contents

2

Dynamic vehicle models

Control and optimization

Network and distribution

Machine perception

Software architectures and testing concepts

Case study

Control and Perception in Networked and Autonomous Vehicles
Part 7: Case Study | Dr.-Ing. Bassam Alrifaece

Mobility

Control Engineering
Networked Control
Predictive Control

Mathematical Optimization Perception
Convex Optimization Localization Systems
Non-Convex Optimization Machine Learning
Communications Embedded Software
Data Delay-aware Control Software Architecture
Data Loss-aware Control Verification of Safety
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CPM Lab architecture
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Case study

1-D problems
Speed control, also called Cruise Control (CC)
Speed and distance control, also called Adaptive Cruise Control (ACC)

Distance control of multiple vehicles, also called Platoon Control
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ACC using PID

Set speed required in case of Cruise Control
Integral part required if measurement of leader speed uncertain

Case of constant set distance

Control and Perception in Networked and Autonomous Vehicles Rm
9 Part 7: Case Study | Dr.-Ing. Bassam Alrifaece .
Informatik 11

Embedded Software



ACC using LQR
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Equations d = Tieader — Lveh; dret = Uyeh * tret + Amin
e = d — dyef
€ = Tleader — Lveh — Uveh * tref — Amin
€ = Vleader — Uveh — Qveh * lref

aveh — _1/T * Qyeh T k/T * Uref
State space model

e ==e
e = Uleader — Uveh — aveh ) tref

'é = Qleader _I_ (_]_ _I_ tref/T) Aveh — k-tref/T * Aref

aveh — _1/T * Ayeh T k/T * Uyref
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Platoon Control using LQR

11

Equations

State space model

e; = €;

€i = Qi—1 — G;

a; = _1/T -y + k/T T
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di = T;—1 — Xy, dref = const.
€, — dz — dref

€, — Li—1 — L4 — dref

i = Vi—1 — U

€= Qj—1 — G

a; = _1/T -y k/T T
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