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Course contents (CPM group course)

Vehicle models Distributed Localization

Control and optimization Predictive Control Systems

Network and distribution

Machine perception

Software architectures

and testing concepts Serwcg—Onented Real-tlme
Architecture Experiments

Case StUdy *CPM: Cyber-Physical Mobility
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CPM Lab architecture
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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
Part 7: Case Study | Prof. Dr.-Ing. Bassam Alrifaece .
Informatik 11

Embedded Software



ACC using LQR

10

Equations d = Lleader — Lveh; dref — Uyeh tref + dmin
e =d — dref
€ = Xleader — Lveh — Uyeh ° tref — dmin
e = Uleader — Uveh — Qveh * Tref

dveh — _1/T * Ayeh T+ k/T * Uref
State space model

e—==¢€
e = Uleader — Uveh — aveh ) tref
€ = (leader T+ (_1 -+ tref/T) Aveh — k'tref/T * Uref

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

Equations d; = x;_1 — T;, dret = const.
e; = d; — dyet
€; = XTj—1 — T — dref
€ = Vi—1 — U;
e = Q-1 — G

State space model ,
a; = Y1 -a; +*/T1-a;_,

€; = €;
€; = Q;—1 — Q4

a; = ~YT-a; +¥T - a;,,
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Lab work
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