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OF ADAPTIVE COOPERATIVE HUMAN-MACHINE SYSTEMS

* Time to collision (TTC) in safety-
critical lane changes (LCs) are
normally less than 3s. Since mean
driver’s reaction time (RT) is about
1s, there is very little time for a
driver to react properly.

* Delivering information in a way that
allows the driver processing it in
continuously changing conditions
could decrease the RT.

* Recent studies have shown the
importance of providing information
on the “why”, considering user’s
intention and status, to increase the
operator’s trust in the automation
and achieve a better driving
experience in adaptive vehicles.
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In the 2"d year we used the task modellmg and analysis
provided by WP2 to identify all tasks the driver performs
during the lane change manoeuvre and where his/her visual
attention is focus on.
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We tested this preliminary concept with real drivers.

In collaboration with WP5 and WP3 we have also

investigated multimodal interaction and communication

modalities to provide the information on the “why” (e.g. not

-nly “keep the lane”, but “keep the lane because a car is
oproaching on the left ”) to cope with the sharing of
uthority issue and increase trust in automation.

In order to integrate the HMI
solution with the co-pilot

ectorizerDat drausp
(developed in WP3) and the nioaHaci dfgﬁ'gith
modules that provide the intention dboates | | bockwardTTC
and the distraction of the driver e Cuaton E;&%
(developed in WP2), we defined a == fwmwrancy [~
common interface (corresponding jl

to the 3rd step of the tailoring atvelclochie

UnitoCopilotVersionl

process as defined in WP1) to
share data with these modules.

| the 3" year, we plan to integrate the external modules
ito the CRF prototype and then empirically evaluate the
erformance of the AdCos.

Development of an HMI
prototype that extends the
existing “blind spot”
concept by spatially
distributing safety-critical
information according to
the expected visual
attention of the driver on
the left and right pillars, on
the rearview mirror and on
a central display.

The AdCoS adapts in real-
time according to the
commands received by the
co-pilot whose decision is
based on data from the
environment, the status of
the driver (distraction) and
his/her intention.

Using the task analysis we
could estimate the almost
50% of the tasks performed
by the driver during the lane
change involve a shift of
his/her visual attention
(e.g. to scan lateral mirrors).

Adapting the spatial
distribution of information
(taking into account if the
driver is distracted) we
expect to achieve a relevant
improvement of the
performance of the driver in
terms of reduction of errors
(e.g. avoiding changing the
lane when a car is
approaching on the left).
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