
Benefits of PTC Systems:

• Enhanced Safety  
Helps safeguard passengers, 
pedestrians, and employees 
from incursions into work zones, 
overspeed derailments, and 
train-to-train collisions

• Enhanced Reliability 
Onboard warning and braking 
curve alerts enhance a train 
driver’s situational awareness

• More Efficiency and Flexibility 
Better insights help reduce 
collisions and downtime 
resulting in more efficient train 
operations

• Increased Cost Efficiency  
Intel-based system can integrate 
with many legacy systems to 
help achieve improved cost 
savings

Overview
The global rail market is flourishing. City leaders seek new transportation 
strategies to respond to population growth, citizen safety, and smaller budgets. 
Meanwhile, constraints to existing rail networks make accommodation of next-
generation passenger and shipping demands more difficult. Innovative railway 
operations approaches are needed.

As cities seek to expand railways, railway operators want to use new 
technologies to enhance train safety, reliability, and efficiency. New technologies 
with edge compute and artificial intelligence capabilities can also help generate 
better insights. Better insights can help railway operators and train drivers make 
smarter safety and operational efficiency decisions. 

Intel-powered smart railway solutions combine integrated hardware and 
software to consolidate different use case applications at the edge of networks. 
Rail operators can now use existing in-vehicle computers with Intel-based 
solutions to connect railcar and operator data. Digitally connected networks 
help enhance safety and railway fleet efficiencies. 

Railway Expansion Increases Need for Train Safety
Railway expansion is placing more safety needs on railway operators. Over-
worked employees and aging infrastructure can jeopardize train safety. 
According to the Association of American Rail Roads, accidents caused by 
human factors form the biggest category of train accidents, accounting for 
38%¹. Driver fatigue, low situational awareness, and excessive speed are leading 
human-error factors in rail accidents. As railway networks expand, new solutions 
are needed to move toward an accident-free future.

Positive Train Control Solution Helps Improve Train Safety
Intel and its global ecosystem of partners collaborated to develop a Positive 
Train Control (PTC) system to help reduce human-error caused accidents. 
This system uses near real-time data and onboard actuators to stop trains 
automatically before accidents occur. 

Intel-based PTC systems help enhance situational awareness for the driver. 
PTC uses sensors, artificial intelligence, machine learning, and advanced 
software algorithm processing at the network edge. The system identifies risks 
and sends alerts to the train driver. Simultaneously, the data is also sent to 
railway operations centers. PTC helps reduce human-error related train-to-
train collisions, overspeed limit derailments, work zone accidents, and other 
potentially hazardous situations.  

Insights powered by Intel-based Edge-to-Cloud Technologies Help Enhance 
Safety, Efficiency, and Reliability
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How Positive Train Control Works
PTC systems work by sharing near real-time data and 
information between connected trains, wayside devices, and 
railway operations centers. System data collected includes 
feeds from video cameras, Light Detection and Ranging 
(LiDAR) sensors, train travel direction, Global Positioning 
Satellite (GPS) location, train speed, and status of track 
switches. Other remote data collected may include known 
railway work or track maintenance locations. This connected 
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Figure 1. Intel-based Positive Train Control (PTC) System Overview

Figure 2. PTC Warning and Braking Curve Overview

set of devices and information enables a PTC system to 
synthesize data and generate intelligent train driver alerts 
and enhanced situational awareness

PTC systems activate when the onboard management 
computer identifies a potential risk or hazard. In-cab displays 
alert train engineers of warning and braking curves related to 
potentially hazardous situations. If the train moves beyond a 
safety zone or speed limit, onboard actuators automatically 
stop the train.
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Figure 3. Intel-based Positive Train Control System Architecture

Intel-based Architecture for Real-time Enhanced Safety Monitoring
PTC systems are composed of Intel-powered solutions 
developed in collaboration with a global ecosystem of 
partners. These solutions include hardware sensors and 
edge compute devices, software, networking, installation, 
and service components. Intel processors and technologies 
are integrated across each layer of the system architecture. 
These Intel technologies help improve edge compute 
and data center processing and storage of video, sensor 
data, analytics, and deep learning capabilities. Finally, the 
Intel® Distribution of OpenVINO™ toolkit helps improve 
product performance and accelerates a partner’s product 
development.  

Intel-based PTC system architecture is typically separated 
into three layers. One for sensor data collection, one for data 
fusion and analysis, and one for diagnostics. System data is 
then processed by the onboard train management computer 
(TMC). The TMC uses Intel-based deep learning technologies 
to calculate and send driver warnings and alerts. This 
computer also helps enforce speed limits and braking signals. 
Train drivers receive warnings and alerts via in-cab displays. 
The same displays also show the train location, track 
features, rail restrictions, and work zones information. 

The PTC system is also connected to a railway operator’s 
back-office operations servers. These ground-based servers 
store system data for long-term analysis and benchmarking. 
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End-to-End Solution Portfolio
Intel’s ecosystem of partner solutions help enhance workload convergence technologies, such as containerization and hyper-
converged infrastructure. Intel-based solutions can perform multiple functions, maximizing the value of each network asset. 
By using solutions based on Intel processors, rail operators can integrate a wide array of devices that work together to provide 
a holistic view of their network.

Railway operators can meet a growing set of safety, reliability, and efficiency challenges by implementing smart railway 
technologies. Intel and its ecosystem of partners offer end-to-end railway solutions. These solutions combine sensor 
hardware and software, edge-to-cloud processing technologies, and artificial intelligence to deliver better insights to railway 
operators. Railway operators can use new insights to help make better safety and operational business decisions. 

Figure 4. Intel End-to-End Portfolio Solution for Railways

Let’s Build a Custom Solution for You.  
Reach out to us at email: railways@intel.com or visit intel.com/railways

Explore Railway Solutions
Intel Market-Ready Solutions 
 

Performance varies by use, configuration and other factors. Learn more on the Performance Index site.  

No product or component can be absolutely secure.  

Your costs and results may vary.  

Intel technologies may require enabled hardware, software or service activation. 

Intel does not control or audit third-party data.  You should consult other sources to evaluate accuracy. 

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of merchantability, fitness for a particular purpose, and non-infringement, as well as any 
warranty arising from course of performance, course of dealing, or usage in trade. 
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