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BACKGROUND.
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DRIVER MONITORING SYSTEMS. -

CHEMNITZ

Driver monitoring systems (DMS) are becoming a standard safety feature in vehicles.
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DISTRACTION DETECTION ALGORITHM.
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DRIVER DISTRACTION.

7
Driver distraction can be understood as a

diversion of attention from the primary
driving task to a competing secondary or

tertiary task (Regan, Lee & Young, 2008).
1
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RESEARCH QUESTION. 2, (A

How effective are warnings,

triggered by driver monitoring DMS reduce the probability

systems in reducing visual of long glances (> 2s)
... the effectiveness of a

(Atwood, 2019) :
% warning system depends on
the user's understanding

(Wogalter, 2018) @

distraction?

No significant effect

on gaze behavior
(Ahlstrém, 2013)

.. what role does the drivers' mental model of the DMS play?
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STUDY DESIGN.
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EXPERIMENTAL PROCEDURE. w2, (4
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STUDY DESIGN.

— ATTENTION WARNINGS — DRIVING SIMULATOR + EYE TRACKER

LY

Visual-auditory warnings following the Euro NCAP algorithm
specifications for distraction:

Long Distraction Visual attention time sharing
Single gaze aversion away from Repeated short gaze aversion

the forward roadway. away from the forward roadway.
Driver looks away for> 3 s Driver looks away for a cumulative

10 s within the last 30 s window.

— HMI — DEMOGRAPHY

N=57 participants

< Glance aversion detected. Stay attentive Ej)) 9 cfl
/ / D 90 «mn \ \ @362

19 years {———) 57 years
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RESULTS.
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RESULTS. (4

Number of long distraction and visual attention time sharing.

— How many warnings were triggered by the DMS, when it was active?

N=57 —

Driver monitoring system active

2U 7

-
(6}

Warnings [n]
o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Participant

Type of Warning B Long Distraction B Visual Attention Time Sharing

CONCLUSION
\V/

Higher number and more evenly distributed instances of visual attention time sharing than long distraction.
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RESULTS.
Effectiveness of DMS.
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— How often did the DMS detect distraction? N=57 —
15 *
1
Long distraction
10' = o — =
= Driver monitoring t(50) =-1.87, p = .033, d = 0.52
s system - Reduction by 52%
o B active
g B inactive
Z
5.
Visual attention time sharing
t(50)=-1.74,p=.044,d=0.48
- Reduction by 13%
Long distraction Visual attention
time sharing
CONCLUSION

\7 When the DMS was active (triggered warnings), distraction was detected significantly less often. The effect was greater with LD than with VATS.
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RESULTS. B (4
Mental model of the DMS.
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— Did drivers build a correct mental model of the DMS?

N=57 —
Long distraction

=20
The system issues i
: . 10
warnings for long £
off-road glances 2 0 -
1 2 3 4 5 6 1 2 3 4 5 6
Visual attention time sharing
=20
The system issues 5
i - | . 10
warnings for multiple | | | 2
short off-road glances. 2 e S
1 2 3 4 5 6 1 2 3 4 5 6
Strongly Strongly
disagree agree

CONCLUSION

Drivers correctly stated that long glances would trigger warnings. However they were unsure, whether multiple short glances would trigger a warning.
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CONCLUSION
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TAKE AWAY MESSAGES. B (4
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Key findings l
= The DMS significantly reduced visual distraction —
= The effect for long distraction was larger than for visual attention time sharing ~ ”
= Drivers had diffulties building a correct mental model of the VATS warnings
/ I \

|9 Keep the complexity of DMS algorithms as low as possible so that drivers can build a correct mental model.

Is it reasonable to issue so many VATS-warnings given that the effect is small, the mental model is complex, and

there is a lack of theoretical evidence?
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DRIVER MONITORING SYSTEMS.
Driver monitoring systems (DMS) are becoming a standard safety feature in vehicles.
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