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safeHMI

Human-Machine Interaction for in-vehicle safety
Research achievements and perspectives
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Introduction
»HMI to enhance ICT for car safety

The experience from EU IST projects
»ACTIVE (configurable dashboards on LCDs)
»COMUNICAR (Smart information scheduler)
»EDEL (Night vision support)
> AIDE (Integrated HMI)

»SAFESPOT (Cooperation, v-v, v-i)

Conclusions
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Cars represent a fundamental aspect of

every day’s life

»People spend a number of hours on cars

=Cars have also become important centres
of mobile information and entertainment

On the other hand, car mobllity

Involves high safety risks and costs for
the individuals and the society
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Public and private funds have been
allocated for the design and the
development of safety systems for
reducing the number of accidents

The EU 6th FP aims at diminuishing
road accident fatalities by 50% by 2010.
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A significative reduction of car related
accidents Is an ambitious target

It Involves facing a number of issues
mainly concerning:

»road Infrastructure
»end-users Information campaigns
»vehicle safety
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Driver-supporting electronic systems
can highly enhance car safety

A lot of progress has recently been
performed, with the development of a new
generation of ADAS systems (Advanced
Driver Assistance Systems)

» Collision Warning and Avoidance

»|_ateral Departure Warning

> Cruise Control

> Night Vision Support, etc.
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The information has to be collected

»Sensors

Information must be interpreted

= Algorithms

Information must be presented to the user in the
proper way

»Information scheduling and displaying

Instruments for safety must be designed so that

they can be easily used also by people not
familiar with computers

Finally, information cannot be too much nor too
sensorially engaging
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Accident statistics show that driver’s distraction
IS the most frequent cause of accidents

This Is becoming even more compelling with the
ever growing number of systems that are
appearing in cars

»Entertainment, Information, Navigation, Safety
systems

Human Machine Interaction (HMI) is a key area
for safety

»since it studies algorithms, devices and modalities to
provide information to the driver reducing as much as
possible her/his sensorial and cognitive load
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ACTIVE, an EU project, led by CRF and BOSCH
> 1997-2000
Electromechanical instruments are not able to manage the growing
variety of in-vehicle information
Requirements

» The display of the information has to change along with the change of the
environment conditions

» At a certain time some information must be in evidence other can be
neglected.

LCD screens allow a runtime configurability

> Modifying layout, appearance and properties of dashboard components
during the journey, according to the actual signalled events.

> We can have the display, with the right evidence, of values, warnings, and
messages only in case of necessity
(i.e. when they are active).

> |n normal driving conditions we do not leave room for such information,
saving important display areas and optimizing the amount of information
provided to the driver - which is a key-requirement according to the
automotive human factors
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Empty fuel alert

The ACTIVE cockpit of the
“Lancia K” prototype
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EU IST Project lead by CRF
» 2000-2003

Moves

»From a simple information display approach

»To an information-management according to
context-awareness

Introduces the Object Oriented design of

Dashboards and Multimedia Central Panel

(entertainment, navigation & telematics)
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On the basis of a real-time estimation of the
current driving situation

The IM decides:
» what devices can be used
» what messages can be provided,

» what messages have to be delayed or
suspended

> In which mode/format to provide the message
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The IM allows the HMI designer to
control at fine level the delivery of
messages to the driver

The filtering of information is not
performed at the device level but at the
message level
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Volvo launched the S40 and V50
models

They Integrate the new Intelligent Driver
Information System (IDIS)

The IDIS system continuously monitors
the steering wheel, pedals and blinkers
activity and delays delivery of phone
calls and other dashboard messages in
case a difficult situation is detected
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The IM estimates the current Total Level of
Risk (TLOR)

Phone call is delayed when the driverisin a
roudabout

The IM delivers the phone call when the TLoR

IS acceptable
m l [T}
® ==
] |M [] lncoming

phonecall

TLOR TLOR
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A software library for
dashboard development:
»>Full exploitation of the limited graphics

hardware resources available on a car-
computer

>Efficient software development of
dashboards

=Assuring reliability and safety of
multimedia programs running on a car
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Safety Is not limited to the driver and the
passengers

Safety includes also the envinronment
»other cars, pedestrians
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Reduced visibility Is one of the major
driver impairment factors
»>But they have limited awareness of this

Drivers tend to routinely behave in a
way that Is not supported by their
visual ability at night

Reduced visibility accidents can be
reduced by systems that compensate
for the drivers@nabillity to see

adequately
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EU IST Project @ FoEL

»2002-2005
»Headed by CRF and Bosch

The project developed a semantic night
vision system based on
»Near Infrared (NIR) sensors and

»a novel illumination system based on multi-
element array laser technology integrated In
new projector headlamps
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State of the art pedestrian recognition

» false recognition rate < 0.001%
> miss rate < 0.02%

3 prototype cars
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Adaptive integrated driver-vehicle interface
6th FP IST
»2004-2008

CRF, Volvo, Seat, Renault, Ford, ...

Enhancement of the Comunicar architecture
»More applications/messages managed

»More complex management rules

A higher number of external environment and car status
parameters

»Personalization

»High dashboard configurability
»(One-screen integration
»Integration of a nomadic device
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A visual development environment to
build configurable dashboards

»Abstracts ELIOS’ experience in designing
and developing digital dashboards

Automate the sw-design and
development process

Target users:
>Automotive graphics designers
>Human-Factors experts

Work In progress
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The key to avoid road accidents is:

>0 extend the drivers@ime/space horizon in
perceiving safety-relevant information, and

»{o Improve the precision, reliability and quality
of this information.

Autonomous vehicles have clear limits In
their sensor and processing capabilities
The next frontieer is cooperative driving

=\Vehicle-vehicle & vehicle-infrastructure
cooperation
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Safespot, EU IST Integrated Project for
cooperative vehicle safety

»| ead by CRF

»2006-2009
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Using both the infrastructure and vehicles as sources
(and destinations) of safety-related information

Developing the key enabling technologies and a
supporting architecture

> accurate relative localisation, ad-hoc dynamic networking,
dynamic local traffic maps, infrastructure-based sensors

Testing scenario-based applications to evaluate the
Impact and end-user acceptability;

Defining the practical implementation of the systems

> especially in the interim period (when not all the cars will be
enabled)

Evaluating the liability aspects, regulations and

standardisation issues
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Infrastructure-based warnings

‘\ Vehicle-based warnings




’/i be

Road maintenance vehicles
»E.g. Snow removal vehicles
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Urban intersection managament
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Motorway blackspots

Exiting from a tunnel

Entering into a tunnel

‘\ Safe junction
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Enhancing the context-awareness level, by
designing smarter detection and interpretation
algorithms and more powerful sensors and
networks for communication and cooperation

Promoting integration and standardization
among suppliers and car manufacturers in
order to make the system components able to
dialogue and to be effectively coordinated in an
Integrated and modular architecture which has
the driver (and thus, mainly her/his safety &
comfort) in the centre of the system
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Participating to European projects in the HMI
field, allows to develop a set of competences
that are transferred to the students

Future engineers become aware of the
Importance of the HMI and how the application
of correct HMI methodologies may completely
change the usabllity and usefulness of a system,
especially in the automotive field
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A good HMI design primarily starts by
creating and spreading in the designers’ team
a sensitivity to the machine interface,
especially posing the user in the centre of the
design process

Projects like ACTIVE, AIDE, EDEL etc., have
contributed to develop such a sensitivity and
a set of techniques for applying it and the
capabillity of teaching it and prepare a new
generation of engineer with suited
competences
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European projects give the opportunity
to develop a strong collaboration among
Industries, research centres and
universities, that allows covering the
entire engineering process, which
encompasses education, research,
design and production




