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Land Acknowledgment

Wish to acknowledge the land on which the University of 
Toronto operates. For thousands of years, it has been the 
traditional land of the Huron-Wendat, the Seneca, and most 
recently, the Mississaugas of the Credit River. Today, this 
meeting place is still the home to many Indigenous people 
from across Turtle Island and we, at the University of 
Toronto, are grateful to have the opportunity to work on this 
land
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Purpose of Workshop

▪ Share research activities and results in urban rail transit

▪ Stimulate discussions on research needs and priorities

▪ Foster collaborations
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Workshop Agenda

4

Moderator

9:00 Introduction to the Transit Analytics Lab (TAL) and Rail Analytics 
Research 

9:20 Operations Analytics to Improve Rail Performance Brendon Hemily

10:40 Break

10:55 Other Rail-Related Research Amer Shalaby

11:40 A Discussion of Future Rail Research Needs Brendon Hemily

12:30 End of Workshop
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Transit and data 
science researchers

Transit agency and 
public sector 
practitioners

Technology specialists

Consultants

TAL
a common forum

to promote transit 
decision making using 

data analytics
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TAL aims to foster
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Innovations in data-
driven transit analytics

Training of students in 
transit data analytics

Knowledge and technology transfer of advanced 
transit data analytics to industry and agencies

Development of 
standards and 

integration models
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Other
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Social 
Media

Mobile data
Automatic 

Vehicle 
Location Automatic 

Passenger 
Counts

Automatic 
Fare 

Collection

Era of Big Transit Data

Surveys

Network and 
Schedule  

(GTFS)
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Our approach

Insights & 
Solutions

Transit Data

Data 
Engineering

Analytics

- Descriptive analytics: include KPIs, 
dashboards, maps

- Predictive analytics: include simulation, 
statistical models (eg time series 
regression), AI/ML (e.g. ANN, GNN)

- Prescriptive analytics: include 
optimization (such as stochastic 
programming), Reinforcement Learning 
(single agnet, multi agent)
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Hierarchy of transit decision making

Strategic Planning (5-30 years)

- Major infrastructure and 
modes

- Done in the context of 
city/regional planning and 
multimodal transportation 
planning 

Tactical Planning (1-10 years)

- Bus network structure & 
size

- Fleet size and technology

- Fare policy & technology

Service/Operational  Planning (1 month – 1 year)

- Route structure

- Service frequency and 
timetables

- Vehicle scheduling

- Crew scheduling

Operational management (RT)

- Schedule revisions

- Route management

- Service restoration

- Rider information
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TAL 
Research 
Program

Bus On-demand 
Transit

Multimodal Rail
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Bus, ODT and Multimodal Research

Service Planning 
and scheduling

Real-time 
operational 

management

ITS and Emerging 
Technologies

- Transfer optimization
- MDVSP
- Route and service design
- ZEB scheduling

- AI-based control
- ETA and Bunching prediction
- ZEB rescheduling
- Absenteeism and spare-board mgmt

- TSP
- Dynamic lanes & Driver advisory
- Platooning
- AV shuttles

- Planning framework
- Ridership prediction
- Network design

- Real-time demand prediction

- Ridership forecasting
- Accessibility and equity
- Rider satisfaction via Twitter 
analytics

- Bus bridging
- Resilience
- Mobility hub flow management

- Integrated transit-traffic signal 
control
- Interaction with ride hailing

Bus On-demand Transit Multimodal
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Rail Research

Real time

Short Term

Medium Term

Long Term

Delay prediction; resilience analysis; 
automated communication

Advanced Analytics Simulation
Innovative Operating 

Strategies

Digital twins; near-future scenarios; 
incident response planning

Control of passenger and vehicle flow in 
multimodal hubs and networks; 
disruption resolution

Schedule optimization (single and multi-
yard); fuel management; fleet 
management; throttle control

Feasibility testing with randomness; Yard 
and corridor capacity

Mixed-corridor operations and planning; 
alternate operations optimization

Performance measurement; demand 
analysis and prediction; equipment 
sizing and cycling analytics

Feasibility testing; proof-of-concept 
demonstration; simulation of potential 
capacity changes

Fleet sizing optimization; adaptive 
operating schemes

Demand modelling; Accessibility and 
equity impacts

Corridor expansion prototyping; rapid 
feasibility testing; proof-of-concept 
demonstration

Collaborative passenger and freight 
movements
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Research through partnership
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Research funding programs:

● Federal

● Provincial

Public sector:

● Transit agencies

● Governments

Private sector:

● Tech companies

● Consulting firms

Non-profit Orgs:

● Agency associations

● Professional associations
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Symposium, Workshops and Much More
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International 
Symposium
https://transitdata2020.ca/

2020 Workshop, Annual Research Days, 
Thesis Presentations, Papers, etc.
https://uttri.utoronto.ca/tal/
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TAL’s YouTube Channel
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Annual TAL Professional Courses
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Thank you

and enjoy the

Workshop!
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