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A"centre"of"excellence"for"
transporta/on"research

A"space"for"government/industry/
academic"collabora/on

Dedicated"to"providing"evidence"in"
support"of"decision"making"



iCity:&Urban&informatics&for&sustainable&
metropolitan&growth
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TORONTO’S'BIG'DATA'INNOVATION'
TEAM

• Data'science'team'within'the'Transportation'Services'Division
• Focus'on'building'in#house data'analytics'capacity
• Transportation'Services'is'responsible'for'building'and'maintaining'the'City’s'

transportation'infrastructure
• Sits'within'Traffic'Management'Centre
• Unique'group'among'peer'cities 4



TEAM%MISSION%&%OBJECTIVES
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Practical and 
repeatable analysis of 
transportation data: 
focus on automation

1 Leverage:
• Emerging data 

sources
• Under-used 

existing data 
sources

2 Build and use free and 
open source software3



Toronto&Transit&Commission&Subway&Map



Toronto&Transit&Commission&Streetcar&Map



Toronto&Transit&Commission&Streetcar&Map



Toronto&Transit&Commission&Streetcar&Map



Toronto&Transit&Commission&Streetcar&Map



King%Street%“before”%November%2017
• 70,000%riders%on%King%streetcar
• 20,000%private%automobiles

• slow%speeds,%unreliable%service,%overcrowding





Goals&of&the&pilot&study



Modern'Approach'to'Monitoring
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•Embrace new sensing technologies
•Investment that builds capability
•Pervasive and permanent data feeds
•Automated and open source
•Leverage in-house data science capability
•Share openly and actively through open data portal



Bluetooth(Reader(loca.ons

15



PERMANENT(VIDEO-BASED(COUNTING

• 360(degree(cameras(and(video(analytics(

units(mounted(in(traffic(signal(cabinet.

• Video(analyzer(processes(counts(from(video(

feeds(in(real(time

• Measures(pedestrians,(bicycles,(cars,(

medium((trucks,(heavy(trucks,(transit(

vehicles
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COUNT&LOCATIONS
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King%Street%“a,er”%November%2017



Making'the'case'to'Council



University*research*contributions
• Research*contract*with*the*City*with*scope*of*work*and*
deliverables
– Access*research*expertise,*knowledge,*facilities*and*equipment*
otherwise*unavailable

• “Curiosity@driven”*independent*research
– Professors*and*students*posing*and*answering*research*
questions,*developing*tools,*collecting*data,*performing*
analysis…



Research(in(impact(on(air(quality
• Real3time(air(quality(
monitoring(of(PM2.5,(
O2,(CO,(CO2,(NOx

• Mobile(sensors on(two(
streetcars

• Passive(sensors(at(
signalized(intersections



Walking(studies(to(measure(
personal(exposure

Research(on(impact(on(air(quality



Steve

An'algorithm'converts'real23me'GPS'TTC'
vehicle'loca3on'data'to'answer'ques3ons'
about'how'long'a'trip'from'a'to'b'would'
have'taken'at'any'departure'3me'in'a'
months2long'window.



Compare(passengers’(perceptions(to(metrics
• Intercept(and(online(survey
• Overall(experience,(Waiting(time(at(stop,(Travel(time,(Safety(at(stop,(

Experience(on(board

– Left(home(later
– Arrived(late(less(often(
– Overall(ranked(their(experience(as((3.9/5(on(a(
scale(of(Much(Worse(to(Much(Better

Much(Worse Much(Better
X



King%Street%User%Experience%Survey



Scenario A

Two car lanes, two transit lanes, on-street 
parking, one-way bike lanes, 3.2m sidewalk

Scenario B

Four car lanes, two-way bike lane, 5.6m 
sidewalk with outdoor dining

Scenario C

Four car lanes, on-street parking, one-way bike 
lanes, 4.8m sidewalk

Complete Street Survey
3D#Animated#Data#Collection
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Commitment(to(Open(Data



A"dynamic"urban"environment"is"not"a"controlled"
experiment."




