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IHYM: Innovative Hump Yard Manager
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� Motivation for IHYM

� Simulation Modeling

-2-

� Features and Illustrations

� Uses of IHYM



� Yards are the nerve centers of freight railroads and play an important role in 
determining operating plans, network capacity, and car velocity. 

� At yards, incoming trains are disassembled, blocks are swapped, and new 
blocks are made. Several blocks are then grouped together to build 
outbound trains. Currently, most of the yard related planning, and yard 
management is manual and does not use computer-based decision support 
systems or optimization modeling.    

Need for Yard Management Systems

-3-

systems or optimization modeling.    

� Optimization-based decision support systems can increase the yard 
efficiency and profitability of railroads:

– Improved yard efficiency will enable a railroad to make more blocks and increase 
the number of cards that can be handled at the yard. 

– Each additional block that can be built at a yard can reduce network costs by 
reducing car handlings and miles in the network.

– Increased yard throughput will also reduce the network cost.

– Reduce the manpower needed to operate yards. 



Innovative Hump Yard Manager (IHYM)

� Our software product, IHYM, is developed to answer several planning-
related questions.

– What is the blocking capacity of a yard?

– What is the car handling capacity of a yard?

– What is the most effective way to increase the capacity of a yard?

� It is a simulation system that simulates hump yard operations with respect 
to a given operating plan and produces a variety of reports and visual 
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to a given operating plan and produces a variety of reports and visual 
animations. 

� We have also developed several optimization algorithms that can be 
integrated with the simulation system or can be used for real-time 
operations:

– Hump sequencing algorithms

– Block-to-track assignment algorithms

– Assembly sequencing algorithms

– Resource planning algorithms
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Overview of IHYM

Train Schedule,
Blocking Plan,

Traffic

Yard Track
Geometry

Sub Process Parameters

• Hump speed
• Inspection times
• Doubling times

Innovative

Yard Animation

• Graphical display of  operations
• Details of trains arrived, humped, 

departed
• Status of resources
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Geometry

Yard Locomotive
Allotment

Switch Crew 
Assignments

Innovative
Hump
Yard

Manager Reports

• Utilization of resources (crew, engine 
and tracks)

• Entities (trains, blocks, waybills) 
reports

• Process queues indicating bottleneck 
operations

Future Optimization Modules
Objective Functions

• Increase track utilization
• Minimize car dwell time
• Minimize switching to assemble 

outbound trains



Process Flow Chart

• Train arrival

• Train placement

• Arrival inspection • Train humping

• Cars classificationReceiving Track 
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• Cars classification

• Block doubling and 
pull-out • Outbound inspection

• Brake testing 

• Train departure

Classification Track 
Assignment

Outbound Train
Assembly Sequencing

Receiving Track 
Assignment



Simulation Intelligence: Arrival

� On arrival, trains are assigned to receiving tracks. 
– If all receiving tracks are busy, the queue is formed.

– Use first-in-first-out order for assigning trains to receiving tracks.  

– If the train is too long to fit on a single track, we split it into two tracks.

� Inbound inspection is represented by a multi-server queue.
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� Inbound inspection is represented by a multi-server queue.
– Two inspectors are typically assigned to each track.

– If only one inspector is available, then assign one inspector to the track.



Simulation Intelligence: Classification

� Hump sequencing of receiving yard tracks:
– Sequencing is done on the first-come-first-serve basis.

� Hump engine and crew assignment:
– Hump crews and engines are assigned on the first-come-first-serve basis.
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� Block-to-track assignment:
– Uses the longest block to the longest track assignment rule.

– Uses the look-ahead feature to estimate the future block length. 



Simulation Intelligence: Departure

� Assembly sequencing:
– In the order of outbound train departures.

� Outbound inspection represented with a multi-server queue:
– Use the same crew pool for brake test. 

-10-

� Brake test represented with a multi-server queue:
– Option 1: Perform brake test concurrent with the outbound inspection

– Option 2: Schedule brake test just prior to train departure; brake-test request 
may preempt the outbound inspection. 



Simulation Modeling

� Simulation framework in IHYM is designed to include decision-making 
routines for train arrival, classification and departure to emulate 
management by a yard master. 
– Enables the user to test different management strategies before 

implementing them in the yard. 

– Enables the user to determine the best policies that results in the increased 
yard throughput. 
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� The simulation system is implemented in the Microsoft .NET framework 
and is packaged as a Windows-based desktop application.
– IHYM is simple to use and is designed for use by railroad managers. The 

model does not require operations research analysts or IT experts to run and 
analyze scenarios.

– The system is very efficient and can simulate four weeks of hump yard 
operations in less than a minute. This allows the user to perform several 
what-if analysis quickly.
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Input Data Retrieval and Manipulation
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A Sample Data Page: Process Parameters
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Yard Animation
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Yard Animation (contd.)
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A Sample Report: Hump Engine Usage
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Scenario Comparison
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Applications for the Hump Yard Manager

� IHYM can support strategic decisions when building a new hump yard or 
in capacity expansion studies for existing yards. 
– Evaluate the number of tracks needed in receiving, classification and 

departure yards.

– Estimate resource (crew, locomotive) requirements. 

� Evaluate operational policies like:
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– Priority-based classification.

– Holding trains for cars to make connections vs. adhering to the schedule.

� Determine bottleneck operations and evaluate measures to improve the 
throughput. 

� Align network service design plan and yard capabilities. 
– Evaluate different train operating plans and strategies.



Applications for Hump Yard Manager (contd.)

� Various algorithms developed for IHYM can be adapted and enhanced 
for real-time yard management for a railroad. It can support yard master 
in making the following operational decisions:

– How to assign inbound trains to receiving tracks? 

– In what order should the trains be humped?

– How to optimally assign outbound blocks to classification tracks?

– When should outbound trains be built, given yard resources and schedule 
commitments?
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commitments?

� We are currently adapting our planning algorithms for real-time yard 
operations. If you are interested in learning more about the IHYM 
planning system or our work on real-time yard operations, feel free to 
contact us. 
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