
TECHNOLOGY 
AND INNOVATION

DATA ANALYTICS LEADERS
We are at the forefront of predictive analytics in 
our industry. Using our patented technology, we 
accumulate Big Data on locomotives, railcars and 
track infrastructure. Through a variety of wayside 
and rolling stock sensors, strategically located on 
our network, we process massive amounts of data 
into in-memory data management technology with 
unparalleled analytical capabilities. This enables us 
to better anticipate issues and take preventative 
measures before an incident occurs. 

Data analytics and machine learning are being utilized across the rail 
industry. However, automated analysis alone rarely drives the desired 
efficiencies. At CP, our focus is to solve real operating problems 
by gathering data from every railcar using our powerful back 
office architecture. This enables us to identify and action low level 
trends which others might overlook, which in turn improves service 
reliability and predictability for our customers.

ENHANCING SERVICE  
AND RELIABILITY
Our innovative data analytics work is replacing  
manual processes with automation and giving us the 
ability to optimize our service offering and operate 
more safely across our network. CP customers continue 
to see service improvements due to our analytics  
work, including:

• Reduced terminal dwell as a result of automated 
inspections.

• Increasing reliability and predictability of shipments. 

• Fewer service interruptions. 

• Reduced cycle times and greater overall efficiency.

FOCUSED ON 
PRACTICAL 
INNOVATION



Cold Wheel Technology  Automated Brake Effectiveness (ABE)

• Measures wheel temperatures following a grade where a 
brake application is required.

• Identifies cars with wheels below a temperature threshold so 
they can undergo further inspection and repairs as necessary.

• Reduces terminal dwell times while increasing safety.

Applies to exempted trains. 

Wheel Life Forecasting
• Predicts wheel life using detector data.

• Uses car repair data and trending detector sources to narrow 
wheel wear limits down to a month.

• Allows private car owners to subscribe to reports so that they 
can perform proactive maintenance. 

Cracked Wheel Detection
• Detects wheels for removal that have the potential to break 

when hauling heavy axle load commodities.

• Aims to identify metallurgical defects below the surface of 
railcar wheels. Enables defects to be detected before they 
lead to a wheel failure.

• Prevents derailments by identifying wheel defects that would 
otherwise be missed with visual inspections. 

Wheel Impact Load Detectors
• Precisely measures and produces alerts for overweight or 

severely imbalanced railcars.

• Enables us to forecast individual freight car wheel life and be 
more proactive in avoiding service interruptions. 

Predictive Bearing Failure Using Acoustic Sensors
• Allows us to predict wheel bearing failures three months 

in advance through algorithms that come from acoustic 
detector data.

• Enables us to pull and repair assets as soon as issues are 
detected, reducing online bearing-related failures by 95%. 

Train Air Flow Monitoring
• Monitors locomotive event recorder data in real-time to 

identify trains which cannot maintain a state of air system 
charge in extreme cold network regions.

• Reduces air flow related service interruptions. As a result 
service inturruptions were reduced by 50% in winter 2019 
through proactively alerting and deploying mechanical forces 
in terminals.

ABOVE THE RAIL 
TECHNOLOGIES
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BELOW THE WHEEL 
TECHNOLOGIES

Broken Rail Detection in Dark Territory  
(non-signal track)
• New technology that automatically detects 

broken rails in nonsignalled territory. Has similar 
safety benefits to Centralized Traffic Control 
(CTC) but at a fraction of the cost.

• Aims to prevent derailments by identifying 
broken rails and halting train movement on that 
section of track. 

Enhanced Rail Flaw Detection
• Enables rolling contact fatigue to be proactively 

identified and managed through grinding or  
rail replacement. 

Autonomous Track Geometry  
Measurement System
• Uses a non-contact, laser-based optical 

measuring system that is attached beneath a 
boxcar, for near real-time defect detection to 
predict track deterioration.

• Improves service by reducing derailments and 
unplanned work outages. 

Track Inspection
• Identifies possible track defects by measuring 

vertical and horizontal acceleration, and identifies 
unusual movements.

• Enables us to analyze more than 600,000 miles 
of data annually on our network.

TRAIN INSPECTION 
PORTAL SYSTEM

The system, located on our Maple Creek, Sask. 
subdivision, is equipped with over 35 cameras and 
is able to scan trains in real-time at track speed.

CP’s Train Portal System generates 72 images 
per car and 100 GB of data per train. We use 
an undercarriage imaging system to inspect the 
underside of all passing railcars and locomotives, 
enabling us to identify missing bolts, bent or 
broken brake rigging, open bottom gates, broken 
couple systems and draft arrangements.
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Combining our industry-leading data analytics and detection 
technologies allows us to run one of the most efficient and 
safest railways in the industry. Using above and below the rail 
technologies, we capture a holistic view of our operations to 
make rapid adjustments and enhance our service in real-time. 
 
By predicting and preventing issues before they occur on our 
mainline, we have improved reliability, increased train speed and 
reduced asset and terminal dwell times—all while maintaining 
the record for safest Class 1 railway for 14 consecutive years. 
 
At CP, we are leveraging cutting-edge technology to move 
goods more quickly and safely to meet customer demands 
today and into the future. 

Follow CP on LinkedIn for more information about 
how we’re driving the innovation agenda. 

CP: #ALWAYSINNOVATING

CP: LEADING THE RAIL 
INDUSTRY IN DATA ANALYTICS

“PREDICTIVE ANALYTICS ARE 
ENABLING US TO IMPROVE THE 
SAFETY OF OUR RAILWAY AND 
PROVIDE ALL OUR CUSTOMERS 
BETTER, MORE RELIABLE SERVICE. 
AT CP, WE’RE ALWAYS INNOVATING.” 

- DR. KYLE MULLIGAN, CHIEF ENGINEER 

95%

1500

50%

Reduction in bearing 
failures during 
scheduled services after 
deployment in 2016

Fewer hours of 
over-the-road 
delays each year

Less service 
interruptions in 2019


