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Traffic Congestion Assistance
within the Low Speed Segment
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Research Project

Traffic Impact, Detection. and
Legal Issues, Interpretation of
and Acceptance Environment

l
Driver Assistance

Driver Behavior and

Traffic Congestion Human Machine
Assistant Interaction
[Cooperation: Sensor Layout and Data Fusion ]
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Methodology

( Basic Functionality ) ( Motivation
Situation Sensor Market
Analysis Spezification Analysis
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Functional Spezification

v v

Human Machine

Vehicle Control
Interface

ooy

Prototyping and Test Cases
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Valuation Usability and Acceptance
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Basic Functionality

Detection of leading vehicles objects ahead
(vehicles, motor cycles, ...)

Lane detection
Congestion Assistance Mode
- distance maintaining
- lane keeping, maintaining
- automatic deceleration until stop
- automatic acceleration at startup

Driver intervention is always possible
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Motivation

Distance and Time Quotas for Typical Traffic Highwa vy (Velocity) Situations

velocities [km/h] 50-70 30-50

Result: Time quotas in Stop&Go relevant situations < 50km/h

14% of the distance is spent within the low speeda rea
~45% of the time is spent in traffic congestion sit  uations
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Congestion Classification

Driving Tests

Behavioral Analysis Situational Analysis

|ective Perception

Identifying of subjective
TTTTTTT TP PP T PPTPPRP T PP PPRPTIPTPPRPT congestion situations T T PP PP PP PP PP P PP PPRPTEPES

: ~ Results:: o Results :
} Statistical data of the i ldentiying of parameter £ o |tion-fibrary*

C . to discriminate the : _ , : :
driver's behavior in situation : ,algorithm for situation :

: congestion situations : recognition®
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Congestion Class Tree

Congestion Entry Traffic Congestion Congestion Exit

Deceleration Following Starting Stopping Lane Change Congestion Exit

Accelerated Witout Driver Leading Car is

) : Lane Change Normal cut in Cut out Congestion Exit
Follow Acceleration moving on g g

Delaying

Near Following Single Phase Column Standing Pushing Cars

Constant

. Dual Phase
Following

Acc/decelerated
Leading Car

Delayed
Following

Apparentely
Congestion
Dissolution
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Basic Sensor Requirements

Neighbourhood
region
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Effective range
of Sensors

Parameter Value
horizontal dihedral angle j 3 150° (™)
effective range dsTa 65 m
minimal visual range do £0.5m

Parameter Range
Vehicle width W\{ 1.5m ... 2.5 m
Lane width W& 2m ... 4 m
Curve radius Hurve 3 100 m




Specification Variants

Follow
Leading car is always necessary

Cruise

If a leading car is missing, the
system goes into cruise mode

Stationary
All moving and standing objects are
considered

Moving/Stopping

Only moving objects with optionally
short stopping intervals are
considered

Hands-On / Hands-Off

Activation of the assistance system
only with hands on steering wheel /
autonomous mode
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ldea for Longitudinal Guidance

We know ...
... Which traffic situations occur in congestion
and how these situations can be identified

... how a typical driver behaves in each situation

Algorithm for EEEEen €| Controller (MPC)

identification of = 21 Sl > realizes the

traffic situation opUr_nated v-trajectory
v-trajectory
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Control Design

Vehicle model

Object data
from sensors

Traffic scenario
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from
PELOPS

sensor data

vehicle data

HMI

Controller Decider
to PELOPS
Trajectory
generator
Classifier



Simulation of the Controller

Simulation of Adaptive Cruise with Synthetic Velocity Profile for the Leading Vehicle:
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Experimental Vehicle

Video Sensor

Gateway
Modified ECU
Long-Range Sensor
|
EHB-Hydro
Aggregat
Short-Range Sensors

Steering
Aktuator

HMI Display

EH-Brake
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Prototyping
ECU

HMI Switches

Wheel Speed
Sensors

Yawrate Sensor




Learnability and HMI

INPUT FROM
THE
WORKGROUP

HMI Concepts

=

Basic Scenarios

2 System Variants Driver Behavior and

Human Machine
Interaction

~N

Hints for possible errors in system design

Support for HMI design

Guidance for the learnability and usability

\_ J
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Traffic Simulation

Impact of Congestion Assistant-Equipped Cars ina D isturbed Traffic Flow
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Thank you for your attention !

www.invent-online.de
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