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Construction
7ZONnes

«Construction zones involve lane
changes, reduced visibility, traffic
changes.

*National Safety Council noted
60% rise in construction zone
fatalities since 20106

*Studying how automation affects
driver behavior in these zones is
crucial.



Research question

How does partially automated driving (Level 2) impact drivers' visual attention in
construction zones?



Methods

30 participants

12 females

Construction

Age 22,SD 4.36 P_reconstrUction




Methods

30 participants

12 females

Age 22, SD 4.36




Equipment




Glance Coding \\

Front view

Side view
Mmirrors

Rear view
mirrors

N
Touchscreen



Dependent Variable (Average % of time spent

m each AOI)
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% of time spent per AOIl = (Time spent on
AOl) / (Total time in zone).

.
E.g., 20s spent looking at the
touchscreen during a 40s
construction zone = 50%
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% of time glancing at AOI
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Results

 Bayesian ANOVA

* |Vs: Mode (2 levels), Zone
(3 levels), and AOls (4
levels).

* DV: average % of time
spentin each AOI.
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Results

 Bayesian ANOVA

* |Vs: Mode (2 levels), Zone
(3 levels), and AOls (4
levels).
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spentin each AOI.
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Conclusion

* When L2 was engaged, drivers spent less time looking
at the front road and more on the touchscreen’2°

* This behavior persisted in construction zones, with no
increase in front road glances.

* Overall, frontroad glances did not differ significantly

between no construction and construction zones
13



Acknowledgement

The authors thank the Ontario Ministry of Transportation,
SSHRC, and NSERC for their funding.

14



References

. Morando, A., Gershon, P., Mehler, B., & Reimer, B. (2021). A model for naturalistic glance behavior around Tesla Autopilot disengagements.
Accident Analysis and Prevention, 161, 106348. https://doi.org/10.1016/j.2ap.2021.106348

. Yang, S., Kuo, J., & Lenné, M. G. (2021). Effects of Distraction in On-Road Level 2 Automated Driving: Impacts on Glance Behavior and Takeover
Performance. Human Factors, 63(8), 1485-1497. https://doi.org/10.1177/0018720820936793

Biondi, F. N., McDonnell, A. S., Mahmoodzadeh, M., Jajo, N., Balasingam, B., & Strayer, D. L. (2023). Vigilance Decrement During On-Road
Partially Automated Driving Across Four Systems. Human Factors. https://doi.org/10.1177/00187208231189658

McWilliams, T., & Ward, N. (2021). Underload on the Road: Measuring Vigilance Decrements During Partially Automated Driving. Frontiers in
Psychology, 12(April), 1-13. https://doi.org/10.3389/fpsyg.2021.631364

. Noble, A. M., Miles, M., Perez, M. A, Guo, F., & Klauer, S. G. (2021). Evaluating driver eye glance behavior and secondary task engagement while
using driving automation systems. Accident Analysis and Prevention, 151(March 2020), 105959. https://doi.org/10.1016/j.aap.2020.105959

National Safety Council. (2023). Motor Vehicle Safety Issues Work Zones. Injury Facts NSC. Retrieved March 2, 2024, from
https://injuryfacts.nsc.org/motorvehicle/motor-vehicle-safety-issues/work-zones

15


https://doi.org/10.1016/j.aap.2021.106348
https://doi.org/10.1177/0018720820936793
https://doi.org/10.1177/00187208231189658
https://doi.org/10.3389/fpsyg.2021.631364
https://doi.org/10.1016/j.aap.2020.105959
https://injuryfacts.nsc.org/motorvehicle/motor-vehicle-safety-issues/work-zones

Questions?
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Driving Mode Effect
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Front road
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Side Mirrors

Rearview Mirrors

5.4x103
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Effect (BF)

Interaction Effect
(BF)

58.78

96.13
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Construction Coding

3 construction sites
2 were removed
Only 18t construction
was analyzed

Construction

Preconstruction
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Manual driving (%) L2 driving (%)

Eyes on the Road 96.8% 90.88%

Touchscreen WA 6.44%

Average % oftime during construction
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