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Context: Biking in NYC
• 1234+ miles of bicycle lanes

• 116% increase in daily bicycle ridership from 2009 to 2019



(e.g., higher number of cyclists injured 
or killed)
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Safety priority districts in areas 
farther from Manhattan 

Lower incomes
than other areas across the city

Biking is not equably an option 
across New York City.

Less access
to bicycle infrastructure 
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Context: Biking in 

NYC

Source: NYCDOT, 2019. Green Wave: 
A Plan for Cycling in New York City
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Smart Bicycles - Data

Project Objectives

Safety Impact: 
Countermeasures

Social Impact: 
Safe Equity
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Proposed Data Collection Device: System



• Downtown Brooklyn area in 

Brooklyn, NY.

• Total time: 3h 20min.
• Total mileage: 23.4 miles.

Readings higher than 400 cm are 

capped because they are over the 

range of the ultrasonic sensor.

A dashboard summarizes the key information. 

Summer 2019:

Proof of Concept: 
Preliminary ResultsNYC, USA
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New York City, 
USA

Denver,
 USA

Shanghai,
CH

Brasilia,
BR

Sao Paulo,
BR

Partnerships: BSAFE-360



• 4 routes: One in Manhattan, NYC and 

two in Shanghai, China (Pudong and 

Yangpu districts).

• 4 people for 3 days from China 
• 1 person 10 days from NYC 
• Total mileage: +125 miles.

Afternoon peak hour: 5:30 - 6:30 PM 

Shanghai and NYC for July data for 

the chosen routes chosen.

Summer 2020:

Proof of Concept: 
Preliminary ResultsTongji 

Part.



• 23.3% records 
unsafe

• 7.93 mph mean 
speed

Pudong Yangpu Manhattan

Proof of Concept: Preliminary ResultsTongji 
Part.

• 7.7% records 
unsafe

• 9.43 mph mean 
speed

• 11.7% records 
unsafe

• 8.97 mph mean 
speed



Potential Applications: Safety 

• Development of Surrogate Safety Measures (SSMs) 
tailored to characteristics particular to bicycles.

• Cycling hotspot identification that do not need to 
rely on historical collision data.

• Machine Learning modeling for predicting collisions 
involving bicycles and for identifying key factors 
contributing to injuries and fatalities.

Safety 
Assessments

• Data fusion of available bicycle related data sets (e.g., NYCDOT cameras, Citi Bike trip, 
infrastructure maps, demographics, collisions, and Bsafe-360 naturalistic cycling data) to 
have an all-around mapping of NYC’s accessibility levels of safe cycling.

• Help improve perceived safety, which can help increase the number of people riding.
• Help agencies efficiently allocate resources to implement the best countermeasures at 

key locations.

Safe Equity



Extra, Related Work: ARISE 



Conclusions: Looking Ahead

The BSafe-360 
device was stable 
during the data 
collection process 
and shows promise 
to be an all-in-one 
data collection tool. 

A dashboard can be 
adapted to different 
quantities of rides 
and variables, which 
facilitated the data 
analysis process.

This data will help to 
fill the gap existing 
in non-motorized 
vehicles safety 
research and help 
agencies to improve 
efficiency on 
decision-making 
processes.



Conclusions: Further Reading
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Publications
• Project Page at C2SMART Center’s website.
• Bernardes, S. D. (2021). Bsafe-360: A Mobile 

Bicycle Data Collection Platform for Improving 
Bike Safety. Vision Zero Research on the Road, 
Part IV. Online - New York, NY USA.

• Bernardes, S. D. (2021). Bsafe-360: Leveraging 
Bicycle Safety through Emerging Data Collection 
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York, NY USA.
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