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Three Attentional Brain Networks?

e The three attentional brain networks1:

- Alertness: Temporal preparation (phasic alertness - PhA)
and sustained attention (vigilance - V).

- Orientation (0): Attending specific areas or objects
- Executive Control (=C): Ignoring distracters

o Attentional Networks Tests: ANT / ANTI /ANTI-V
- Evidence: Behavioural?, neuroimages3,
and measurement properties* studies.

- Applications: children, dementia,
depression, anxiety,
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Attention and Driving Performance

Driving is an attentional task

Temporal
preparation Sustained
(PhA) atte\n’t|on Orienting
(V) attention

Ignoring
distracters
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Attention and Driving Performance

ANT measures <> Driving performance

- Weaver et al. (2009)-:

- Useful Field of Vision > ANT Global RT (R2=.69) & EC (R2=.21)
- Manitoba Road Test > ANT Global RT (R2=.56)

PhA, O
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Attention and Driving Performance

ANT measures <> Driving performance

« Weaver et al. (2009)-:

o Useful Field of Vision > ANT Global RT (R2=.69) & EC (R2=.21)
- Manitoba Road Test > ANT Global RT (R2=.56)

- But no association with PhA, O or EC!! Why...?

The iIs a wide-range

performance measure (too unspecific!!)
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To analyse the role of the attentional
networks on driver behaviour

Driving
Simulator

(FAROS GB3)

Aim of the study
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The ANTI-Vigilance (ANTI-V)®

» Assessment of drivers’

- PhA - Phasic Alertness & & @ & &
- O - Attentional Orientation

- Executive Control

- V - Vigilance®:’

e PhA is 4 and of 08 than in
previous versions.

o 6: Roca, Castro, Lopez-Ramoén, &
Lupianez. (2011). Journal of Neuroscience Methods,
198(2), 312-24.
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Driving Simulator (Faros GB3)

e Realistic Vauxhall Corsa cabin: car seat, pedals,
steering, gearbox, speedometer, etc.

e Driving environment: Virtual city in three 19” LCD
monitors (90° width x 21° height)

e Nine hazardous situations
in @ 10 minute itinerary?.

e Measures in each situation:
- Speed change (km/h)
> Braking distance (m)
> Number of crashes
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Crundall et al. (2010, 2011)°.10

e In these situations:

0 reduce their speed sooner
and to a greater extent.

« Three categories of hazards:
> Behavioural Prediction (EF)
o Environmental Prediction (EP)
> Dividing and Focusing Attention (DF)

o are the ones that best distinguish between
novice and experienced drivers
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Three categories of hazards®

o : A visible pedestrian or
another vehicle becomes suddenly a hazard.

 For example:

- A child pedestrian standing visibly between two parked
cars, suddenly steps out in front of the car.

- An oncoming motorcycle invades participants’ trajectory.

- A vehicle waiting in a side road moves forward
unexpectedly.
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Three categories of hazards®

o : The hazard is hidden
by environmental elements.

 For example:

> There is a parked truck and a man carrying a box that steps
out from behind.

> There is a parked ice-cream van and a child steps out from
behind.

> There is a blind bend and a vehicle is stopped after.
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Three categories of hazards®

° . MUItlpIe
sources of potential risk are present, before one
becomes the actual hazard.

 For example:

- A bus is parked on the left side of the road (potential
hazard) and a pedestrian crosses from the right (hazard)

- Several cars are approaching a crossroad (potential
hazards) and one of them fails to give way (hazard)

- Two pedestrians are waving to each other from either

side of the road (potential hazards) and one of them steps
into the road (hazard).
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Participants

Sample: N = 42 drivers
Gender: 22 males (52%)
Age: 22 £ 4 years

Driving Experience: >12 months

Location: Nottingham
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Correlations ANTI-V and Faros GB3
Speed change

,60
i  — — — — — — — —a = e e — — — =
o O
00 . Q
Phasic Orientation Executive
- ,30 Alertness._ _ _ _ _ _ _ _ _ _ _ _ Control
- ,60
Behavioural Prediction Environmental Prediction
Dividing & Focusing ¢ Overall performance
— p =.05

Results



Correlations ANTI-V and Faros GB3
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Correlations ANTI-V and Faros GB3

Speed change
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Correlations ANTI-V and Faros GB3

Braking distance
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Correlations ANTI-V and Faros GB3
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Correlations ANTI-V and Faros GB3

Braking distance
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Correlations ANTI-V and Faros GB3

Number of crashes
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Correlations ANTI-V and Faros GB3

Number of crashes
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Correlations ANTI-V and Faros GB3

Number of crashes
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Higher ability to use visual spatial cues

(Orienting score in ANTI-V)

Greater speed Reduced - Qualitative
change and braking differences arise!
fewer crashes distance - General driving
performance
(Environmental (Dividing & measures hide
Prediction) Focusing) relevant differences

Safer! Distractive?

Conclusions
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ANTI -V

INSTRUCTIONS:

« Imagine that you are working in a Centre for
Traffic Management and you are

e Your task is to determine the
of the row.
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Roca, Castro, Lopez-Ramoén, & Lupiainez. (2011).
Journal of Neuroscience Methods, 198(2), 312-24.
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Journal of Neuroscience Methods, 198(2), 312-24.




Duration:

Roca, Castro, Lopez-Ramoén, & Lupianez. (2011).
Journal of Neuroscience Methods, 198(2), 312-24.




ANTI -V
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ANTI -V

Scene 4 of 4
1800-3000 ms
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Duration:
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Trial Duration: 4100 ms
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Correlations ANTI-V and Faros GB3
Speed change
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Correlations ANTI-V and Faros GB3
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Correlations ANTI-V and Faros GB3

Braking distance
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Correlations ANTI-V and Faros GB3
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Correlations ANTI-V and Faros GB3

Number of crashes

,60
,30 <>— —————————————————
¢ &
,OO | | | |
Hits False Alarms Sensitivity Resp. Bias
- ————— L= £
- ,60
Behavioural Prediction Environmental Prediction
Dividing & Focusing ¢ Overall performance

— p =.05

Results



Correlations ANTI-V and Faros GB3

Number of crashes
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 Other qualitative differences (PhA and ) were
suggested, but not confirmed.

« Further studies with bigger , different
, and/or different :

« Vigilance (V) was not significantly associated with
any situation.

» Participants were quite
e The driving task was

« Results are only based on associations between
variables.

» Convergent evidence from will be helpful
to confirm these results.

Limitations



