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Current Landscape of Railway Simulations
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Aspect

Infrastructure

Control
Movements

Data Requirements
Setup Difficulty

Network Size

Running Time

Microscopic

Realistic curves/grades

Specified in detail
Detailed, physics-based

Track-level detail

Requires detailed railway
engineering knowledge

Corridor level

Extended

Mesoscopic

Abstracted to nodes/edges
Simplified logic

Based on fundamental
properties

Network-level detail

Fast prototyping, minimal
raillway knowledge

Regional/national

Short (possibly real-time)



Mesoscopic Railway Simulation in the Literature

Work

[1] Saidi et al. (2019)

[2] Marinov and Viegas (2011)

[3] Zhong et al. (2018)

[4] Quaglietta et al. (2011)

[5] Divis and Kavicka (2015)

[6] Fabris et al. (2014)

[7] Kavicka and Kryze (2021)
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Spur: A flexible, mesoscopic railway simulation platform for rapid
prototyping, simulation, and analysis.
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“Big Picture” Railway Modelling
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Architecture

Model (SimPy)

- Holds network structure
- |s simulation environment

Determines Network Graph
feasible paths (NetworkX)

Trains

Requests use >

- Follow prescribed routes
- Adapt for safety

Gets attributes

Sets occupancy time

Components (Resources)

Handles agent requests
Determines traversal

oehaviour




. spur.core.model

ETrains ETours ERoutes EComponents
. spur.core.base . i spur.core.tour . i spur.core.route . spur.core.base
spur.core.train . | spur.core.component.*
' | Segment Al .
Train A 1 Tour 1 /
—— Route A - Segment A2
Train B 1 Tour 2 \ Component 1-2-A
Segment A3
Component 2-3-A
Segment B1
/ Component 2-3-B
Train C 1 Tour 3 — Route B \ Segment B2
Segment B3 Component 3-4-A
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Component
 spur.core.base Resource Component
spur.core.component.*
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Example: TTC Line 4

yonge-east-bayview-west-N bayview-east-bessarion-west-N bessarion-east-leslie-west-N leslie-east-donmills-west-N
Yonge-Sheppard Bayview Bessarion Leslie Don Mills

"\ E W E W E W E W E
yonge-east-bayview-west-S bayview-east-bessarion-west-S bessarion-east-leslie-west-S leslie-east-donmills-west-S

pair pair_id travel

mean std

0 Bayview Station - Eastbound Platform to Bessarion Station - Eastbound Platform 14531 to 14532 87.0 0.0

1 Bayview Station - Westbound Platform to Sheppard-Yonge Station - Subway Platform 14538 to 14539 161.0 0.0

2 Bessarion Station - Eastbound Platform to Leslie Station - Eastbound Platform 14532 to 14533  7/5.0 0.0

GTFS 3 Bessarion Station - Westbound Platform to Bayview Station - Westbound Platform 14537 to 14538 113.0 0.0

4 Don Mills Station - Westbound Platform to Leslie Station - Westbound Platform 14535 to 14536  125.0 0.0

5 Leslie Station - Eastbound Platform to Don Mills Station - Subway Platform 14533 to 14534 159.0 0.0

6 Leslie Station - Westbound Platform to Bessarion Station - Westbound Platform 14536 to 14537 105.0 0.0

7 Sheppard-Yonge Station - Eastbound Platform to Bayview Station - Eastbound Platform 14530 to 14531 183.0 0.0



Sheppard Line (Line 4) Simulation Trajectories, 08:00 to 10:00 “iakteest s |
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Ongoing & Future Work

Short-term:

Simulating the entire GO Train network in Spur

e New components
e Calibration and validation
K e Automating GTFS import

™

edium to long-term:

e Full graphical interface for model construction
e Central controller for more complex dispatching tasks

\0 /




Simulating the GO Network with Spur
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Contributions and questions welcome!

—— .

https://github.com/transit-analytics-1lab/spur
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