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Pedestrian Fatalities Increasing Over Time

• Emerging technology can:
– Improve pedestrian detection
– Improve communication with pedestrians

Source: NHTSA (2016)



Pedestrian Detection Technology Is 
Imperfect, but Improving 

Photo: The Next Platform





What Is Our Model for Pedestrian Communication?

Roger Gavan: Warwick Advertiser
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Federal Automated Vehicle Policy HMI 
Guidelines Are Ambiguous
• Manufacturers and other entities should have a documented 

process for the assessment, testing, and validation of the 
vehicle human-machine interface (HMI). 

• Considerations should be made for the human driver, 
operator, occupant(s), and external actors with whom the HAV 
may have interactions (other vehicles, pedestrians, etc.). 

• HMI design should also consider the need to communicate 
information to pedestrians, conventional vehicles, 
and automated vehicles regarding 
the HAV’s state of operation 
relevant to the circumstance (e.g., 
whether the HAV system identified 
a pedestrian at an intersection and 
is yielding). 

(Federal Automated Vehicles Policy – Human Machine Interface)



Industry Has Several HMI Solutions







Industry Needs Consistent Guidelines for 
Display Design

• Using current guidelines for 
viewing at 100 feet: 
– Letters 6-inches tall
– 47 inches for “Safe to Cross”
– MUTCD requires 9-inches 
– Would be larger for moving 

displays



Experiment: Compare Two Display 
Prototypes

Evaluate two display 
strategies:
1. Advice

– Explicit suggestion 
(walk / don’t walk)

2. Information
– Vehicle intent



Challenges



Insights on Pedestrian Behavior from 
Subjective Assessment

46% of participants state using a display
makes the crossing decision easier.

“Did you use [the 
display] to make your 
crossing decision?”

“

decision to cross

“What was the primary 
piece of information you 
used to make your 
decision to cross?”

12% reported using 
76% reported seeing

4% display
56% vehicle distance
46% vehicle speed
24% traffic density
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Recommendations for Display Designers

• Displays should be 
– Simple, salient, familiar
– Consistent
– Flexible & scalable 

• Testing is vital



Questions?
michael.clamann@duke.edu


