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Practical Uses of Big 
Data in Transportation



Data in Transportation

Asset Management Mobility Safety



Data in Transportation

Mobility



Transportation Data Collection
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Traffic Data Collection
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Traffic Data Collection
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Travel Data
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Travel Data
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So How Can We Use 
Big Transportation 

Data?



How We Can Use Big Transportation Data?

Describing • Understanding what is happening

Evaluating • Measuring changes

Operating • Identifying issues real-time

Predicting • Proactively communicating trip info 

Planning • Modelling



Describing



Changes in Congestion
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Gridlock a grind on Toronto's economy: report
- CBC News, June 28, 2011 

Toronto ranked last in survey of commuting times
-Toronto Star, March 29, 2010 

Congestion cost may be up to $11 billion for 
GTA, study says

- Toronto Star, July 11, 2013 



0

10

20

30

40

50

60

S
a

n
 F

ra
n

s
c
is

c
o

H
o

n
o

lu
lu

L
o

s
 A

n
g

e
le

s

N
e

w
 Y

o
rk

B
ri
d
g

e
p

o
rt

A
u

s
ti
n

W
a

s
h

in
g

to
n

, 
D

.C
.

S
e
a
tt
le

T
o

ro
n

to

M
o

n
tr

e
a

l

B
o

s
to

n

S
a

n
 J

o
s
e

C
h

ic
a

g
o

V
a

n
c
o

u
v
e

r

M
ia

m
i

P
h

ila
d

e
lp

h
ia

B
a

lt
im

o
re

P
o

rt
la

n
d

H
o

u
s
to

n

A
tl
a

n
ta

M
in

n
e

a
p
lis

S
a

n
 D

ie
g

o

D
e

n
v
e

r

T
a

m
p

a

D
a

lla
s

A
ve

ra
ge

 H
o

u
rs

 L
o

st
 P

e
r 

Ye
ar

Annual Average Hours Lost Due to Congestion in the Metropolitan Area

How Does Toronto Stack Up?  

Source: Inrix



McMaster University Research
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Study Coverage
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Road-km covered: 

• Highways: 100%

• Major Arterials : 95%

• Minor Arterials: 25%

• Collectors: 2%

• Local: 0%



Data Companies
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Travel Time Index = 
Peak Travel Time

Free Flow Travel Time

Free Flow Travel Time = 85th percentile travel time

Quantifying Congestion



Corridor Report Cards
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Mapping Congestion
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Most Congested Roads by Month



Evaluating



Before and During
Gardiner Construction/Pan AM HOV
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TTC AVL Data
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Real Time Monitoring of  Travel Patterns



Operating
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Causes of Congestion



Perception of Congestion
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What we were seeing in Toronto

Jan
2014

Feb Mar Apr May Jun Jul Aug Sep Oct

Northbound DVP Travel Time (Dundas – York Mills), 2014 PM Peak Hour



TTC AVL Data
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TTC AVL Data
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Factors Impacting Congestion and Variability

‒ Regional Growth

‒ Private Sector Construction

‒ Public Sector Construction

‒ O&M (repairs, winter maintenance, new connections, etc.)

‒ Rise of On-Demand Delivery

‒ Ride-hailing
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Least Reliable
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Operations
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Arterial Camera Program (2016 Build-out)
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Transportation Operations Centre



Not Speed…..but “Different from Normal” 
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071552



073053



074554



080055



081556



081557



081558



UAV Demo59



UAV Demo60



UAV Demo

http://portal.cvst.ca/



Predicting



Predictive Tools



Predictive Tools



Actionable Information



• What actionable 

information will these 
projects supply?

Potential Actions4

• What questions can be 

addressed under each 
project?

Key Questions3

• Validating GPS Probe Data

• Measuring Congestion

• Measuring Reliability

• Impact of Incidents

• Non-Recurring Congestion

• Peak Hour Clearance

• Before/After Studies

• Incident Response Time

• Arterial Monitoring

• Positioning Emergency 

Response

Projects2

GPS Probe

Bluetooth Probe

Traffic Counts

Cycling App

Weather

RESCU Detectors

TTC AVL

Road Closures

Cycle & Ped Counts

Data Sources1

Collisions / Incidents



• Ability to communicate congestion to the 

public

• Better understanding for policy, planning 

and operational decisions

• Audits of segments and intersections for 
bottlenecks

Potential Actions

• How is congestion changing? 

Key Questions

Measuring Congestion

GPS Probe

RESCU Detectors
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Traffic Counts



• Warn the public of anticipated impacts

• Target traffic management resources 

more effectively

Potential Actions

• What are the least reliable roads? And 

why?

Key Questions

Measuring Reliability
GPS Probe

RESCU Detectors

68

Weather



• Make the case for better incident 

response

Potential Actions

• What are the impacts of incidents / 

collisions on travel times?

Key Questions

Impact of Incidents
GPS Probe

RESCU Detectors

69

Bluetooth Probe

Collisions / Incidents
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Building Capacity



Integration of Skill Sets

Design & Visualization Database / Data Management

Statistics / Data Analysis Computer Science

Transportation Cartography / GIS



Technology and Analytics Team

‒Build capacity and embed within your organization

‒Dedicate resources

‒Establish partnerships with academia

‒Build a pipeline through internships

‒Ensure a strong champion
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Google:  Toronto Big Data Innovation



LA Metro

Google:  Toronto Big Data Innovation



Progress
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http://bigdatabigcities2016.org/
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DC Mobility Report



Getting Started

‒Partner with an institution that can support you 
‒Prepare an inventory of existing City data sets
‒Develop your “making the case” strategy for generating support
‒Conduct research on existing and new data sets, including opportunities & 

limitations
‒Develop a data improvement strategy; Investigate data procurement
‒Avoid getting into primary data collection; consider purchasing information
‒ Identify quick win projects to show value
‒Borrow liberally (R&D program)
‒Perfect is the enemy of really good, but understand limitations!
‒Manage the expectations of your senior leadership
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Offense through Defense
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Understanding the Dangers of Data-Driven Models
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