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Challenge:	 
•  Increasing	needs	of	be"er	cycling	
environments 

•  TradiHonal	model	requires	extensive	economic	
resources	to	deploy	sensors 

•  Large	scale	dataset	available	but	lack	of	
method	to	calculate	cycling	safety	level	 

Predicted	Map		 |Truth-Predicted|	Map		

model BE S total S type BE +  

S total 
BE +  

S type 
Baseline	 0.456 
XGBoost 0.572 0.548 0.596 0.620 0.656 
Bagging 0.607 0.518 0.618 0.625 0.654 

Random forest 0.635 0.526 0.570 0.649 0.616 

Solu<on:	 
•  Machine	learning	method	+	open	&	crowd-sourced	
data	->	predict	the	cycling	safety	levels	

•  Smart	cycling	safety	map:	finer	granular	evaluaHon	
for	each	segment,	Hmely	updated	according	to	
environmental	change	

Impact:	 
•  IdenHfy	built-in	environment	and	social	features,	and	their	
importance	to	contribuHon	to	cycling	safety	levels	

•  A	novel	way	to	uHlize	massive	open	and	crowdsourced	data	
to	answer	transportaHon	planning	quesHons 

•  Help	urban	planners	and	cyclists	make	informed	decisions	

Feature	Importance	 Confusion	Matrix	

Social	environment	(S)	 Built-in	environment	(BE)	

Ra<ng	=	Very	Dangerous	 Ra<ng	=	Very	Safe	

This	work	will	be	presented	at	the	IEEE	Interna4onal	Conference	on	BIG	DATA,	December	10-13,	SeaCle,	WA	

• Cycling safety is key to increase ridership in cities. Current approaches to model cycling 
safety require extensive sensor data only available for certain streets

• Predict perceived cycling safety using social and built-in environment features from the 
street segments, extracted from open datasets

• Framework: Crowdsourced collection of safety levels; and predictive models



Findings
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