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Background 

• Pedestrian deaths have steadily risen in the past two decades with 
approximately 6000 people killed annually in 2016 and 2017[1]. 

• The top three causes of these fatalities[2-3]:
(1) Speeding
(2) Failing to yield
(3) Distractions such as electronic devices
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Background 

• Injuries from distracted walking have increased 81% since 2005, with 
those 16-25 years old affected the most[4]. 

• Approximately 30% of all pedestrians were observed a distracting 
activity while crossing in Seattle[5].
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Background 

• Vehicle-to-Pedestrian (V2P) 
alerting system: A 
communication network that 
would alert a pedestrian to 
one or more oncoming cars[6-7]. 

[6] Bagheri, M., M. Siekkinen and J. K. Nurminen (2014). Cellular-based vehicle to pedestrian (V2P) adaptive communication for 
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• Ignorance emergence alerts[8]

• Alert fatigue[9]

• Mistrust to alarms[10]



Research questions

1. Would such a smartphone alert be helpful for distracted 
pedestrians? 

2. How does the degree of reliability of the V2P system influence the 
pedestrian adoption?

• A pedestrian alerting system
• A pedestrian distraction 
• A controlled testing environment



Pedestrian alerting system



Experiment Device: Distraction vs. Alert



Experiment Testbed

https://www.youtube.com/watch?v=Zl0bCDXS6VA&feature=youtu.be

https://www.youtube.com/watch?v=Zl0bCDXS6VA&feature=youtu.be


Subjects and experimental setups

• 30 participants 
• 18 males, and 13 females
• Ages between 19 and 57 yrs (mean = 27.1, std = 7.7)
• 15 US-born citizens, and 15 non-US-born
• 70 % had texting on their phones while walking
• 35% would text while crossing a street.

• 3 reliability conditions
• 80%, 90%, and 100 %

• 3 alerting times
• Early alert activated 260 ft away (7s gap), late alert activated 110 ft away (3s gap), 

and just-in-time alert between the other two
• 30 trials per subject

• 5 per reliability and alerting time combination 



Results I
The number of safe vs. risky vs. unsafe 
crossings as a function of time

Risky and unsafe potential pedestrian crossings 
across gender and nationality



Results II

Average trust ratings (+/- 1 standard 
error) for 80, 90, & 100% alert 
reliabilities for US-born versus non-US-
born. 



Results III

Decision tree analysis demonstrating neuroticism scores were a strong predictor of safe 
vs. risky crossings, with nationality and stopping distances as relatively equally-weighted 
factors. The terminal nodes with a number represent the safe/risky crossing likelihood 
of that particular group.



Conclusions
• 20% of pedestrians in observational studies also ignore 

any warnings
• Pedestrian interventions are harder than they seem
• Culture matters
• Follow-on research

• NSF
• NC State? 
• Future UTC proposal?
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