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Introduction

Hi, I’m Roger Baugher, chair of this session

I will be making the first presentation, followed by four other speakers 
with experience modeling yard operations, developing and using yard 
management tools and analyzing yard performance.  I’ll keep my 
remarks short so that the other presenters have adequate time for 
their presentations.

I’ve taken the liberty to change the order of the presenters to provide a 
smoother transition.



Roger Baugher, TrAnalytics, LLC

Flat Yard Simulation Using AnyLogic
Choosing the correct sequence for switching cars in a flat yard can be a 
complex challenge. Such yards may not have dedicated tracks for 
arriving or building trains, may be switched from both ends, may have 
multiple switch jobs with conflicting movements, may have the 
mainline running through the middle and other complicating factors. A 
simulation of the switching process can provide insight for training, 
analysis and process improvement. The presentation will demonstrate 
the simulation of flat switching operations at a terminal railroad using 
AnyLogic, a software package capable of depicting railroad 
movements.



Jiaxi Zhao, University of Illinois at Urbana-
Champaign

Hump Yard Simulation Using AnyLogic
On North American freight railways, railcars spent majority of their transit 
time in classification (marshalling) yards waiting for being sorted and 
classified to their destination. The congestion of one yard could promote 
mainline train delay and further affect down stream yards and then decrease 
the railway level of service. However, few research has focused on the 
interaction of yards and mainline with the impact of vast volume and 
schedule variability. This study conducted a series of simulation experiments 
to quantify the interaction of inbound and outbound traffic and schedule 
variability among yards with a novel AnyLogic hump yard model. A few 
yard performance metrics are collected to reveal the propagation and 
transformation of the variability from upstream yards to downstream yards.



Jeremiah Dirnberger, Wabtec Corporation

Development of Yard Planning Systems

The decisions being made in a typical classification yard include 
Inbound train-to-track assignment, Block-to-track assignment, Pull-
back/Build sequence, etc. For the majority of the industry, these 
decisions are being made manually using data contained in various 
inventory management systems. Efforts to automate these decisions 
with the development of yard planning systems are starting to bear 
fruit. In this session, we will review the decisions that lend themselves 
to automation, the potential approaches and other factors that need 
to be considered in building these advanced planning systems.



Tim Robinson, Canadian National Railroad

Thoughts on Improving Yard Representation in Line Simulation 
from a Field Perspective
Line Simulation has been a mainstay in the North American Class 1 Scene 
since at least the 1970s for studying infrastructure requirements and new 
service patterns, but what happens in a high growth environment? In this 
presentation, the author examines some of the underlying assumptions of 
common railway line simulators, and how those can break down under high 
traffic regimes, rendering the line simulations invalid. Specifically the author 
will describe field observations pertaining to terminal capacity, traffic 
segregation, dynamic prioritization, and hours of service, as well as 
environmental considerations, obtained from working in a Class 1 railway 
simulation office, and then as a line and terminal transportation manager 
(train master) in a sub-arctic, high growth railway environment.



Niloofar Minbashi and Markus Bohlin, KTH 
Royal Institute of Technology, Sweden

Machine Learning Algorithms for Yard Departure Prediction
Increasing the predictability of yard departures impacts on improving the 
reliability of rail freight services. Yard operations are complex and dependent 
on human decisions; most of the previous analytics and simulation 
approaches have not been entirely capable of including these aspects of yard 
operations to develop models for yard departure prediction. Machine 
learning techniques can be used to capture implicitly interrelationships 
between different yard operational parameters to predict yard departures. 
We intend to evaluate these techniques on yard departure prediction by 
combining different yard operational data sources comprising wagon 
connection, punctuality, and train feature data.



Flat Yard Simulation Using AnyLogic

I first became interested in analysis and 
modeling of yard operations a decade ago when 
I worked in Service Design at BNSF Railway.  I 
looked for simulation software that would 
support the complexities of railroad operations. I 
chose AnyLogic because its Rail Library 
understands trains, rail cars, tracks, switches, 
routes, acceleration and deceleration, coupling 
and uncoupling, etc.



Flat Yard Simulation Using AnyLogic

Recently, I have been working with CedarAI, a 
company developing AI software to improve yard 
operations, specifically the functions served by 
yardmasters – organizing the sequence of 
switching moves in a yard.

Cedar AI has developed a product called 
Optiswitch for flat yard switching that identifies 
the best sequence of pulls and shoves / kicks 
that accomplishes a specified objective, given 
the track layout and the current yard inventory.



Visualizing Yard Operations

Using the output from Optiswitch, I 
have designed simulations to visualize 
the switching sequence and provide 
feedback on solution quality and time 
required to accomplish.

Here’s a quick video of the visualization.



Demonstration



Important Conclusions

• A good plan makes a big 
difference in performance; a bad 
plan, while still logical, may 
consume as much as 50% more 
time.

• Factors such as number of tracks 
available must be considered.

• Total number of cars moved is 
important because heavier cuts 
slow the pulls / shoves / kicks 
and generate more carbon 
emissions.

Alternative Number of 
Moves

Tracks 
Used

Time Cars 
Pulled

1 4 2 06:28 11

2 3 3 05:45 15

3 4 3 05:45 12

4 5 3 08:51 9

5 5 3 08:49 9



Important Conclusions

• Tools like Optiswitch are 
increasingly needed, given the drive 
to cut manpower and the 
retirement of skilled yardmasters 
and conductors

• Such tools can improve the 
communication and coordination 
between yards, helping relieve 
congestion



Want to Know More?
Here’s the link to my recent webinar on yard switching:

https://youtu.be/I0A8kw_1WNw

If you are interested in visiting other presentations in the 
series, here is a link to all presentations:

https://connect.informs.org/railway-
applications/raswebinars/schedule.

I can be reached at rwbaugher@gmail.com

Thanks for your attention.  We’ll have questions at the end of all of the presentations.

https://youtu.be/I0A8kw_1WNw
https://connect.informs.org/railway-applications/raswebinars/schedule


Next Speaker

Jiaxi Zhao, University of Illinois at Urbana-Champaign

Topic is Hump Yard Simulation Using AnyLogic


