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Driving Tasks
Overview
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Lateral control for autonomous vehicles:

Stable and accurate reference path tracking during different driving maneuvers and

vehicle speeds.
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Path Control System
Structure

Å The Model Predictive Controller (MPC) 

receives at any time step the matrix◙►▄█with

the future reference heading anglesῸ ȟ of

the desired path.

Å 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
Steering Dynamics
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Steering
Angle 

Controller

PT2 element approximates

closed loop steering dynamics

K = 0.95, T = 0.035, d = 0.85

EPS
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Path Control System
System Dynamics

Lateral Displacement Dynamics

Ὠώ ὺɇίὭὲɝɡ ὺɇɝɡ ὺɇ‪ ‍ ɡ )

System Equation

Output Equation

Steering Dynamics

Single Track Model

Lateral Displacement Dynamics
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Path Control System
MPC Structure
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ÅMPC sampletime: Ὕ ςπάί

ÅPrediction horizon: ὲ υπ

ÅControl horizon: ὲ ςπ

ÅPreview distance: Ὕ Ὕ ὲ ρί

Cost Function

MPC Parameter

Linear Prediction Model 

Ą Quadratic Optimization Problem  
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Experiments
Experimental Setup

Experimental Vehicle
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Experiments
Controller Validation

Boxberg Handling Track
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Controller Improvements
Lateral Displacement Reference Point

‍

ɡ ȟ

ὺ

Ὠώ

‪

tangent

‎

ɡ ȟ

ɝɡ

ref. path

ɡ ȟ

‏

‌

‎

ὺ

ὺ

ὰ

Reference point at front axle

ɡ ȟ

‍

ὺ

Äώ
‪

tangent

ɡ ‍ ‪

ὺ

ɡ ȟ

ɝɡ

ref. path

ɡ ȟ

‏

Reference point at CoG

Experimental vehicle measures dy at front axle

Ą Improving prediction accurarcy of the MPC through the consideration ofὰ‪Ⱦὺ
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Controller Improvements
Cost Function and Weights

Weights:   ή ὶ ὶ

Improve cost function to simplify weight tuning

and solve the conflicting goal to minimizeὐ andὐ

Weight optimization with lane change maneuver

First analysis have shown, that stability an 

tracking performance are mainly influenced  

by the weights ήand ὶĄὶ ρ

Object of investigation:
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Controller Improvements
Simulation Results


