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Human Factors
Safety Lab
Mission:

Reduce the occurrences of roadway and 
occupational injuries and fatalities by: 
• Improving the understanding of 

human behavior 
• Supporting the design and 

evaluation of user-centered 
systems. 
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Human-Centered Design of MnCrash Report
• Design crash report interface to 

• Minimize errors
• Maximize efficiency
• Automate data entry whenever possible

• National standard: Featured in MMUCC 6th Ed.
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The Problem with Under-reporting
Crash Reporting is declining in Minnesota- Some Cities More than Others

Safety 
Data 

Collection
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Boosting PDO Crash Reporting in Minnesota May 
Require Changing the Crash Reporting Process

Options to Explore
• Creating a PDO short form for police

• This may not reduce the larger time burdens of responding to PDO crashes

• Expanding crash reporting permissions to non-sworn 
officers
• Possible but there are legal barriers

• Reprising the Minnesota “Citizen Crash Report”
• Minnesota Statutes Section 169.09, Subdivision 7 required drivers to submit a 

report to DVS after being involved in a crash
• Requirement was repealed in 2021 because it was time-consuming and 

redundant

• Bolstering local demand for PDO crash data

Safety 
Data 

Collection
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What does this mean for local agencies?

• Declines in PDO crash reporting could also lead to declines in 
minor injury crash reporting
• Limited insight into high crash risk areas
• Difficulty linking crash and hospital records
• Poor insight into surrogate indicators of pedestrian crashes
• Spurious increase in crash mortality rates for some communities

• Call to action
• Communicate with local law enforcement agencies about the value of crash 

reporting
• Ensure agencies have proper resources and support to report PDOs
• Consider ways to reduce other time demands of crash responding or shift 

workload to other non-sworn officers

Safety 
Data 

Collection
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Selected sites (intersections in Minneapolis & Saint Paul) in two phases
1. 2023
2. 2024

Sites were one of two infrastructure designs
1. Curb extension / bumpout (hardened centerline optional)

2. Refuge island

Infrastructure designs used one of two materials/methods
1. Flexible delineators (bollards) (quick build or temporary)
2. Concrete (“permanent”)

Studied sites were partially balanced between two types
1. Signalized (traffic signal controlled)
2. Unsignalized (not controlled by a traffic signal)

Engineering+ 
Approach

Infrastructure: Examining Quick Builds
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Staged Crossings
● One crosser, one recorder
● Intended to assess driver behavior (stopping rate)

Traffic Cameras- Manual Coding
● Scored staged and natural crossing behaviors
● Scored driver yielding behaviors

Traffic Cameras – AI Speed Analysis
● UNC research collaboration
● AI-based speed assessment framework

Mixed-Methods



Results Summary

Drivers Stopping 
For Pedestrians

Pedestrian 
Unsafe Behavior

Driver Average 
Speeds

Signalized 
Intersections

Curb Extension Bollard/Temporary

Concrete/Permanent 

Median Refuge Bollard/Temporary 

Unsignalized 
Intersections

Curb Extension Bollard/Temporary 

Concrete/Permanent 

Median Refuge Bollard/Temporary 

Concrete/Permanent 

Safe
Increase

Safe
Increase 

Tendency

Unsafe
Increase

Unsafe
Increase

Tendency

Safe
Decrease

Safe
Decrease 
Tendency

Unsafe
Decrease

Unsafe
Decrease
Tendency

Legend

Neutral
No Effect

Mixed
Results
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On-street parking changes observed at some locations
Most notably Pillsbury & 31st

On-street parking appears to have mixed effects on pedestrian 
safety 
● On-street parking can be of higher risk for crashes with child 

pedestrians (Roberts et al., 1995)

● Significant on-street parking can have low severe and fatal crash rates 
(Marshall, Garick, & Hansen, 2008)

● High-speed streets (35+ mph) are adversely affected by on-street 
parking

● Low-speed streets show a safety benefit of on-street parking, 
○ The parking should be parallel, not angled (Biswas et al., 2017)

Bump-Out Considerations
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Visual complexity and perceived risk
● Visual complexity 
○ May lead to lower average speeds but more mental 

demand on drivers (Edquist et al., 2011)

○ This may have safety implications for pedestrian 
safety infrastructure

● Perceived risk
○ Turning near objects higher in the vertical plane may 

introduce more perceived risk (see pictures)
○ Higher perceived risk may draw eye gaze / attention 

of drivers

Signalized Intersection 
Considerations
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Signalized Recommendations
Temporary Curb Extensions or Bollard Bumpouts at Signalized Intersections
● Cautioned Use
● Speed may decrease, but mixed results

● May need to install on both sides of road
● May decrease yielding likelihood to pedestrians
● Permanent curb extensions may have more positive results

Future design considerations
○ Testing the safety tradeoffs of bollards of different heights 

■ Bollards are often at 36 inches in height 
■ Consider shorter bollards:  ≤24”
■ Consider domes or mini speed humps

36”

24”

12”
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Non-Signalized Recommendations
Temporary Curb Extensions at Unsignalized Intersections
● Neutral on their pedestrian safety impacts 

○ Driver stopping rate
○ Pedestrian violation rate

● Driver speeds tend to decrease, but not always
● If bollard curb extensions are used for other reasons, may be justified

○ Improving sight distances
● No clear superior benefits of concrete curb extensions relative to bollard curb extensions

○ Temporary curb extensions at unsignalized locations might be preferable from a cost perspective

Future design considerations
• To reduce driver speeds more reliably, curb extensions need to narrow the street

– Narrow street more than naturally occurring on-street parking
– Consider a hybrid between curb extensions and chicanes?
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Refuge Recommendations
Temporary Refuges
● Generally positive effects for pedestrian safety

○ Reduces driver speeds for both signalized and unsignalized intersections
○ Improves the likelihood of drivers stopping for crossing pedestrians at unsignalized locations

● The effects of the refuge material (bollards vs. concrete) appear to be roughly comparable at unsignalized intersections

Cautionary Note
● Signalized temporary refuge (Nicollet & 26th) had higher rate of pedestrian violations for one direction of crossing
● Single site, difficult to draw strong conclusions, but worth considering in the future

Future design considerations
• The current design of the temporary refuges as tested in this study do not appear to be pedestrian friendly
• The installations were primarily implemented as medians instead of refuge islands
• Emphasis on physically separating traffic in opposite directions of travel instead of separating pedestrians from traffic
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Mixed-Fleet Automation Interactions

• Med City Mover Deployment
• August 2021-August 2022
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Signalized Intersection Results:
Increased Queuing Behind MCM
Increase Multiple Threat Passing Around MCM
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Onboard Data Collection Results:
Increased Risky Overtaking of MCM
Increased Multiple Threat Passing of MCM
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How did the MCM communicate with 
other drivers?



HUMAN FACTORS SAFETY LABORATORY

Role of Human Operator

Smooth communication and interactions 
• Gesturing
• Preemptive take-over
• Identify obstacles in route in advance of shift
• Manage passengers
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Improving eHMI
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Human Factors Studies Offer a Variety of 
Insights into Improving Driver Behavior and 

Pedestrian Safety
• Improve human-computer interactions to improve crash 

data collection accuracy and completeness
• Identify systemic barriers that impede crash reporting

• Validate and examine the efficacy of traffic calming 
treatments
• Examine impacts on both driver and pedestrian behaviors

• Identify unintended consequences of automation
• Determine design solutions to smooth human-automation 

interactions
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Thank you


	Slide Number 1
	Human Factors�Safety Lab
	Slide Number 3
	Slide Number 4
	Human-Centered Design of MnCrash Report
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Results Summary
	Slide Number 14
	Slide Number 15
	Signalized Recommendations
	Non-Signalized Recommendations
	Refuge Recommendations
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

