
Rail Visibility:  Connecting the Data
How To Implement Big Data As A Vital Rail Resource

Data Sources

Data is the new unwieldy business beast in the rail 
industry, and far more complex than the big issues of days 
past.  Countless applications, multiple data point sources, storage, 
integration, and possible use cases create an intimidating landscape to 
navigate.  Within this brief, we are simplifying this complexity and providing an overview of the these 
systems and processes in one cohesive resource for Rail Operators and Rail Shippers.

Regardless of the data source or hardware deployed, to utilize data analytics across multiple systems is one of 
our greatest opportunities for cost savings.  Swedish researchers noted that railroads are “especially amenable to 
the advantages of Analytics and Big Data because they are generally closed systems that involve sophisticated 
processing of large volumes of data.”

Data sources vary based on applications and 
access, and multiple applications can be 
combined for exponential benefit to operators 
and shippers who frequently rely on:

•      GPS with Sensors/Specific Detection 
•      Motion-Detection Image Capture 
•      Impact and Deceleration Data GPS 
•      NOAA – Hurricanes Storms 
•      USGS – Earthquake Data 
•      ALOHA Plume Modeling WEB 
•      Environmental Health Management Alert Data 
•      Car Location Management Data
•      AEI & RFID Readers

Technology providers decide where data is housed, combined, mined, and ideally will work closely with cus-
tomers to ensure data can be utilized and analyzed efficiently.  When selecting a provider, it will be important to 
consider your business goals and ask questions to ensure you will have the flexibility to deploy a solution that 
meets your requirements.  Some questions to consider:

• Can additional fields can be added which will not compromise data integrity? 
• Can it integrate with 3rd party software?
• Can it integrate with 3rd party analytics firms?  
• Will the solution be flexible enough to highlight business-specific thresholds such as:  
           overspeed flags, impact alarms, and asset conditional variables.
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Because so much data is being gathered and analyzed, users can 
drill down into the heat map and see impact at the rail yard level.

Rail Yard Impacts

In rail applications, many opportunities exist for us to use Data Science through Big Data analysis. The leading 
applications of Safety, Maintenances, and Optimization are the first layer of data analytics benefits.
 
Data science is the interdisciplinary field that uses scientific methods, algorithms, processes, and systems to 
extract knowledge and insights from data in various forms; similar to data mining (for additional explanations see 
articles here and here).
 
Let’s start with the basics. Initial threshold reporting is the first level for implementing data analytics in any indus-
try. For simplicity, we have divided implementation into two rail categories: Operators and Shippers. Operators 
have obvious safety concerns, operational overhead costs, and efficiency demands. Shippers maybe concerned 
with Ride Quality, Efficiency, and fee reduction opportunities. Overlap exists, but in the essence of understanding 
primary objectives, these categories offer initial clarity.
 
Thresholds should be established based on review of repeated evidence. It is not often that a stand-alone in-
cident is significant enough to warrant a company-wide mandate. There are a few exceptions to this rule such 
as injury related incidents, severe weather, and illegal activity however. By accumulating quantities of data, the 
event and significance quality of the information will grow respectively. A few items to highlight and watch by 
category include:

Data Science

• Overspeed
• Impact
• Coolant Temp
• Overtime
• Fuel
• Dwell Time
• Maintenance Yard Time

• Impacts
• Overdue
• Dwell-Time
• ETA
• Hatch/Door Alerts
• Fees
• Wheel Flats

Rail Operator

Rail Shipper

Case Study

For example, the use of a heat map can identify the 
location of frequent impacts, which are greater than 
a mild threshold.  Operators may flag this location 
for inspection to rule out any track malfunction. 
Shippers can use this same historical data to work 
with their rail-operating partner for improvements in 
the future, or better packing of product.  

In one specific case, Lat-Lon worked with a customer that had impact accelerometers on all its rail cars.  In the 
process of analyzing impact data in a heat map, the customer noticed cars were experiencing a significant 
number of impacts in one particular rail yard. Drilling down more deeply, the customer isolated the large 
numbers of incidents to cars on Track No. 4.
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Case Study
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In the Lat-Lon case study (previous page), the customer took the data to the railroad operating the yard and the 
railroad investigated. It discovered that the problem was a decimal point in the wrong place in the automated 
braking system algorithm serving Track No. 4.

Pneumatic brakes on the track were supposed to slow cars to less than four miles per hour prior to coupling. But, 
due to that data entry error, the cars were coupling at much higher speeds. That fact would not have come to 
light without the aid of Big Data analytics.

The data allowed for a non-confrontational mutually beneficial improvement for both the Shipper and the 
Operator.  A few other solutions are laid out in the chart below to better utilize the data available.

Category Shipper/Operator Issue Solution

Fuel Consumption Operator Excessive Idling Coolant Temp Alerts, with Digital APU remote 
control or AESS Operation Monitoring

Impacts Both Asset or Product 
Damage

Location heat mapping as pictured above.  

Asset Integrity Both Flat Wheels Handbrake Position Indicator with Movement 
Logic

Shipment Integrity Shipper Temperature Threshold Monitoring with additional 
Weather Data Input

Security Both Theft & Tampering Hatch/Door Monitoring and Possible Camera 
Integration as Needed

Optimization Both Routing Complexity Tripwire Triggers to que loading/unloading 
activity and fee accuracy

Maintenance Operator Excessive Downtime Geo-Fence the Maintenance Yard. Regular 
review = repairs are progressing
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Data Mining

Next, Data Mining.  The leading methodology used by data miners is Cross Industry Standard Process for Data 
Mining (CRISP-DM).  It defines six phases:

1.  Business understanding
2.  Data understanding       
3.  Data preparation
4.  Modeling
5.  Evaluation
6.  Deployment

 
More specifically, in the rail industry, you can follow these steps to get started. 

Align with the Company Core Values and the Objectives of the company as a whole

• Customer Satisfaction, Efficiency, and Growth, are standards.
• Safety is a primary example of a core value that many organizations align themselves to.
• When developing targets aligned to your company’s core values and objectives, understand how you will 

measure your goals and keep a time line in mind.  
• Review the previous year against the current year and measure progress.

Determine the greatest return
• Is it fuel spend, optimization, labor hours, or something else?
• Establish thresholds in each these areas to limit waste, such as overspeed, idling duration, etc. These 

threshold points will help with identifying the next level of data mining.

Review
• Data should be considered and valued as an asset in itself and should be gathered from all areas.
• Data will only be useful if reviewed regularly and considered actionable.
• Tasking an individual or committee to review and apply set thresholds will assist in establishing the value 

of the data and deliver the first set of returns on the initial investment.

Observe
• Trends and Associations will begin to show in your data review cycles.
• The more data accumulated and combined equates to more important trends discovered.
• Start with the core goals identified in steps 1 and 2 and review regularly to find trends. Trends maybe 

found in the following forms:
 1.  Anomaly detection: deviations
 2.  Association rule learning: relationships between variables
 3.  Clustering
 4.  Classification
 5.  Regression
 6.  Summarization



Connecting the Data
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Maintain Integrity
• The data must remain reliable, and housing it with a 3rd party or data gatherer may reduce the possibility 

of corruption or the tendency for exceptions.
• Often data generating equipment manufacturers can provide some analysis and reports free of charge or 

recommend an analytics team based on the defined goals.
• If dedicated individuals or teams have the bandwidth then visualization software can also be of value in 

identifying trends.
Deploy

• Once you’ve spent time reviewing your data and understand the implications of the trends you’re 
observing, you will see that specific actions can be taken to achieve your goals.

• If a trend of incidents occurs often after a lapse in training, the maximum duration between training 
sessions can be established for employees.

• If the ride quality of products deteriorates on specific days of the week then timing can be adjusted. 
Recommendations for specific actions are easier to manage when incident trends are clearly identifiable.

Big Data Analytics
By employing Big Data analytics, all parts of the rail and shipping industry can benefit. Freight railroads, asset 
owners, shippers, and their customers can use data to uncover opportunities to increase efficiencies, reduce 
costs, grow the top line, and increase customer satisfaction. Here are other ways that companies can benefit from 
collecting data and analyzing it:

• Uncovering malfunctions
• Assessing utilization of assets
• Calculating idle time for locomotives
• Locating vehicles to more accurately predict ETA of product to customers
• Realizing fuel rebates and off-road fuel tax savings by analyzing fuel usage and savings
• Reducing and identifying fuel theft
• Assessing vehicle downtime and set up alerts for excessive downtime
• Uncovering potential fraud
• Determining idling trends and reducing average idle time

Big data offers far more solutions than those listed above.  Industry experts continue to drive greater results with 
advanced tactics and algorithms to enhance the yield.  Some of this can even be done with hardware already in 
place. 

While this can all seem overwhelming at first glance, the good news is that there are industry experts who are 
also experienced with determining technology requirements, implementing the right solution designed with 
your business needs in mind and who are also adept at assisting in the analysis of the data.   Lat-Lon has decades 
of experience and offers complete connection resources for rail.  We will be pleased to assist you.

Contact our industry experts today.  
www.bsmtechnologies.com


