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Overview 

1 Crowdsourced Data Typology 
2 Data Source Examples 
3 Data Challenges 
4 Applications 
5 New Crowdsourced Data Opportunities 
6 Better Data  Better Safety Analysis? 
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1 | Crowdsourced Data Typology 

In-Situ Thematic 

Thumbtack 
Spatial 
Inventory 
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1 | Additional Crowdsourced Data Characteristics 

2 
Misra, Gooze, Watkins, Asad and Le Dantec (2014) 

Defined problem 
communicated directly to 
participants 

Explicit 

Participants may be unaware 
of secondary use of their data 

Implicit 
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1 | Additional Crowdsourced Data Characteristics 

2 

Does not require specialized 
knowledge from participants 

General Purpose 

Data collected from 
participants with existing 
expertise 

Domain-Specific 

Misra, Gooze, Watkins, Asad and Le Dantec (2014) 
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1 | Additional Crowdsourced Data Characteristics 

Global Audience-
Centric 

Misra, Gooze, Watkins, Asad and Le Dantec (2014) 
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2 | In-Situ Data (Explicit) 
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2 | In-Situ Data (Implicit) 

Source: Joe Wergin 
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2 | In-Situ Data (Implicit) 
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2 | Thematic Data 
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2 | Thumbtack Data 

YOU ARE 

HERE 

http://visionzero.ddot.dc.gov/VisionZero/ 



12 Crowdsourcing Ped+Bike Data 

2 | Thumbtack Data 
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2 | Spatial Inventory Data 
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2 | Spatial Inventory Data 
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3 | (Some of the) Current Data Challenges 

• Privacy concerns 
• Proprietary vs. Open data 
• Biases, e.g: 

• Underreporting of collision data 
• Self-selection 
• Demographic 
• Honesty and validity 

• Interpretation 
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4 | Modeling CaBi Ridership + + 
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4 | Estimating Crossing Risk + + 

Schneider, Henry, Mitman, Stonehill and Koehler 
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4 | Estimating Crossing Risk + + 

Schneider, Henry, Mitman, Stonehill and Koehler 



19 Crowdsourcing Ped+Bike Data 

5 | More Collision and Near-Miss Data? 
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5 | More Collision and Near-Miss Data? 



21 Crowdsourcing Ped+Bike Data 

5 | More Infrastructure Data 

Source: Google 

http://www.extremetech.com/extreme/189486-how-googles-self-driving-cars-detect-and-avoid-obstacles 
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5 | More Trip Data 
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5 | StreetLight Data + Cuebiq 
• New mobile device data 

 
• Refining “tripifying” algorithm 

 
• New metrics (Spring ’17?): 

• Zonal O-D data for active modes 
• All-modes data with likely mode split 
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6 | So what? 

Analysis Data 
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6 | So what? Imagine we have… 

• Better collision and near miss data 
 

• Better trip data 
 

• Better spatial data Analysis Data 
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6 | How can we improve safety (analysis)? 

• Improve reactive analysis 
 

• Apply more proactive analysis 
 

• Develop a new approach? 
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6 | Current Practice – Reactive Analysis 

# Collisions (Injuries, Fatalities) 
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6 | Current Practice – Reactive Analysis 

# Collisions (Injuries, Fatalities) 

Exposure = Rate! 
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6 | Current Practice – Reactive Analysis 

# Collisions (Injuries, Fatalities) 

Exposure = Rate! 
Assess 

Collision 
Profile 

Identify 
Countermeasure 
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6 | Improving Reactive Analysis 

Easier self-reporting 

*Better! 

More comprehensive 
professional reporting 

Better trip data 

# Collisions (Injuries, Fatalities) 

Exposure = Rate! 
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6 | Conduct Proactive Analysis 

• Where is ped&bike activity suppressed by unsafe 
conditions? Can short trip data help ID? 
 

• Can we attempt better predictive analysis based 
on characteristics of known unsafe locations? 
 

• Can we design to prevent injuries and fatalities 
before they become “hotspots?” 
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6 | Flipping the script? 
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Crashes/Injuries/Fatalities 
 

per 100 Million VMT 
 

per Million 
Entering Vehicles 

6 | Measuring Safety – “Units of Bad per Good” 

per Resident 
 

per Employee 
 

per Grocery Trip 
 

per $ of Goods Delivered 
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A multimodal 
full accounting of  
the safety costs (“risks”) 
of travel 
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6 | Safer for whom? Measuring an externality… 

Sp
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g 
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y 
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n 
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Injury or Fatality Collision Involving Pedestrian 
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6 | Grocery trip 
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6 | Grocery trip 
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1.8 miles 0.2 miles 

2 intersections 20 intersections 

1 U-turn 
0  crash history 
     locations 1  crash history 

     location 
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6 | Grocery trip safety costs (risks) 
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Internal Safety Cost: 
Low 

 
External Safety Cost: 

Zero? 

Internal Safety Cost: 
Low 

 
External Safety Cost: 

Non-Zero 
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6 | Grocery trip + commute trip + lunch trip + … 
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Total 
Safety 
Cost: ? 

Total 
Safety 
Cost: ? 
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6 | Non-Intersection Countermeasures? 

• Can we improve safety by… 
• Designing safer land use + transportation systems? 
• Reducing VMT and vehicle speeds on local roads 

while helping travelers accomplish their trip 
purposes? 
 

How else can we use data to improve bike+ped safety? 
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Alex Rixey 
@alexrixey 

 

 
Thank you! 
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