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Focus of this work

Lateral control for autonomous vehicles:
m) Stable and accurate reference path tracking during different driving maneuvers and
vehicle speeds.
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Path Control System
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Operating Principle

A The Model Predictive Controller (MPC)
receives at any time step the matrix @, _jith
the future reference heading angles 'O |, of
the desired path.

A The Electic Power Steering (EPS) comprises
a internal steering angle controller that
controls the steering motor to track the
reference steering angle from the MPC.
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Path Control System I E
Steering Dynamics
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Steering Dynamics Identification
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System Dynamics " eiin

Lateral Displacement Dynamics
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System Equation
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Path Control System
MPC Structure

Cost Function
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D Linear Prediction Model

A Quadratic Optimization Problem
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Experiments
Experimental Setup
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Experimental Vehicle

dGPS/Inertial Measure- MicroAutoBox d EPS
ment Unit with MPC =
Y dy .
14 o fﬂ' Z
v 7 /_ ”
AN
Internal Components dGPS/Inertial Measurement Unit Performance
socaatons [, T e [T
Absolute vehicle position | 0.02m Worldwide
* Relative position 0.03m Worldwide
between vehicles 0.02m Within Car-2-Car
Antenna P GPS |—p o y JHdy (WLAN)
4 Navigation 4 Velocity 0.01m/ Up to 150m/
4 elocli .Ulm/sec p to m/sec
Differential Computer v : > .
Correction Heading 0.05 No limitation
Roll and pitch 0.01° No limitation
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Controller Improvements " E
Lateral Displacement Reference Point " erin

Reference point at CoG Reference point at front axle
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Experimental vehicle measures dy at front axle
A Improving prediction accurarcy of the MPC through the consideration of ar 70
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Controller Improvements

Cost Function and Weights

J = de + Jo + JA5ref = Jgref

O

Improve cost function to simplify weight tuning
and solve the conflicting goal to minimize 0 and 0

O
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Weights: 1 i i

First analysis have shown, that stability an
tracking performance are mainly influenced
by the weights andi A i p

Object of investigation:

r2,0pt = fl (U)7 Gopt = fZ(U)
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Weight optimization with lane change maneuver
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Controller Improvements sl E
Simulation Results " erin

Model Predictive Lateral Control | M. Sc. Jochen Gallep | TU Berlin
Page 12 ‘ I(m



