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Interaction with IVT-systems —Results
from driving behaviour observations
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INTERACTION

The project INTERACTION
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e Driver INTERACTION with in-vehicle technologies
e EU 7% framework programme
e 2008 to 2012
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Objectives

e > better understanding of driver interactions with In-Vehicle
Technologies

e focus on mature technologies already on the market and adopted by
European drivers
— Cruise Control (CC)
— Speed Limiter (SL)
— Mobile Phone (MP)
— Navigation System (SatNav)

¢ identify patterns of use of systems by European drivers in everyday
life

¢ analyse effects on driver’s behaviour in normal and emergency
situations

¢ highlight individual & cross-country differences
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Methods

A comprehensive framework
of investigation
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driving test

Wiener Fahrprobe — Viennese

Original idea

Advantages

— Holistic view

Observation method developed in the 1980°s

— Driving behaviour under real life conditions
— Observe communication processes

Analyse driving behaviour in order to make sure
whether a person is able for driving a car or not

Driving behaviour of a test person observed on a
standardised route by two observers
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e Describing

— severe errors:
dangerous or severe
infringement or both

— explicit interaction/
communication
processes

— traffic conflicts

Category

Description of the event
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Sample and test
arrangements

e All 98 TP participating in the naturalistic
driving study had to make 2 behaviour
observation drives

e Two rides either with

— Mobile Phone & Navigationsystem
or

— Cruise Control & Speed Limiter

e About three weeks in between the two
rides
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1st observation ride

== Start / End

Navigationssystem
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2nd observation ride

== Start / End

Cruise Control

Speed Limiter
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Data analysis I

e Standardised variabels
— Hypothese developed regarding

* Speed behaviour

¢ Longitudinal control
e Lateral control

* Obeying traffic rules
e Interaction

¢ Anticipation
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Data analysis 11

¢ Free observer data

— Describtion of behaviour categorised first in four main categories:
e Errors without the involvement of other road users
e Good interaction/communication behaviour
e Errors in the frame of interaction/communication
¢ Traffic conflicts

— Delvelopment of sub-categories e.g.
¢ Speed behaviour

Overtaking

Lane choice

® Lane use

No foresight driving

* etc.

. FACTUM

Cruise Control

e Used on highways

e Speed selection variables
— According to the limits
— Higher than the limits (up to 30km/h higher)

— Lower than the limits (according to the traffic
situation)

— Hardly/never changed vs. speed changed quite
often
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Results Cruise Control

¢ No differences between the rides with and
without activated CC regarding:

— Longitudinal control

— Lateral control

— Obeying traffic rules

— Interaction with other road user
— Antcipation

e Significantly less driving too fast with CC
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Problems with Cruise Control

® Problems with CC
— Too fast according to the limits and situations
— Approaching other cars without changing the speed
— Overtaking manouvers
¢ Takes long time to overtake other cars
¢ Abort overtaking manouver
¢ Driving too close to the car in front
¢ QOvertaking on the right side
e Conflicts only observed on the rides with an
active CC
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Speed Limiter

e Used on rural roads and urban areas

e Speed selection in the system
— Mostly according to the limits
— Higher than the limits (up to 30km/h)
— Lower than the limits (20 km/h lower)
— Speed was changed as soon as the speed limit changed
— Speed was set in the beginning and never changed

— Using two speeds — one for rural roads one for urban
areas
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Results Speed Limiter

e No differences between the rides with and
without an activated SL regarding
— Speed behaviour
— Longitudinal control
— Lateral control
— Obeying traffic rules
— Interaction with other road user
— Antcipation
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Problems with Speed
Limiter

e Problems while using SL

— Not recognising the change of the speed
limit

— Distraction while setting speed
— Misinterpreting signals

e Conflicts (right-angle, rear-end, vulnerable
road user) more often observed while
using the system
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Navigation System

Used in urban areas

Guidance by the NS vs. finding the way on one’s
own
With NS

— Not clear where to go, especially in roundabouts

— Misinterpreting the guidance also leading to late lane
changes

Finding the way on one‘s own

— Hesitant to leave roundabouts

— Slowing down and searching for direction signs
— Stopping to consult the map

— Late lane changes
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With and without Navigation
System

¢ No differences between the rides with and
without an activated NS regarding

— Speed behaviour

— Longitudinal control

— Lateral control

— Obeying traffic rules

— Interaction with other road user
— Antcipation
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Problems with Navigation
System

e Problems while driving with NS
— Not recognising stop or yielding signs
— Hard braking before red light
— Missed guidance (distraction, low volume)
— Missed green lights

— Doubting guidance (ending in speeding and not
indicating)

— Inappropriate indicator use

e Conflicts (Rear-end, right-angle) were clearly
related to the use of the system
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Procedure Mobile Phone

e Used mainly in urban areas
e Participants were called twice
e Had to answer different questions
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Results Mobile Phone

e No differences between the rides with and
without an MP conversation regarding

— Longitudinal control
— Lateral control
— Obeying traffic rules
— Interaction with other road user
— Antcipation
e Significantly less errors in driving too fast
while using the MP
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Problems with Mobile Phone

e Problems while using MP
— Keeping the speed (either too fast or clearly slower)
— Due to distraction - without interaction with others
e Missing turns and late lane changes before intersections
¢ Staying long at green light or at roundabouts
¢ Not recognising the speed limit and using wrong gear
e Putting hands away from the steering wheel

— Due to distraction - interaction with others
e |n turning situations
e QOvertaking without paying attention
¢ Heavy braking behind queue

e All conflicts caused by the test person
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Advantages and Problems of
Speed Regulating Systems

e Advantages
— Systems helped the test persons to keep the speed
— No major influence on the driving behaviour

e Problems
— In specific situations when speeds has to be adapted
— Handling with the system (especially when system is new)
— Systems are used in a not wished for way
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Problems of
Information and communication systems

e Problems NS
— with receiving and interpreting information
— when guidance is doupted
— attention not all the time on the road

¢ Problems MP
— On different levels of the driving task
— Referred as most difficult task
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Muito origado
Thanks for your attention
Vielen Dank
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