
ADAS benefits:

• Enhanced Safety  
Automatic warnings help train 
drivers avoid collisions and 
derailments on shared tracks

• Optimized Energy Use 
Artificial intelligence helps 
develop energy-efficient driving 
recommendations

• Improved Train Availability 
Fewer obstacle collisions and 
maintenance help enhance train 
availability

• Increased Cost Efficiency  
Intel-based systems can 
integrate with legacy systems to 
help decrease costs 

Overview
The global rail market is booming as urban populations soar. Leaders in 
populated cities seek better transportation options to respond to population 
growth and safety concerns. In parallel, railway operators face expansion 
constraints as operating budgets shrink and supply chain pressures increase. 
These forces acting against each other make implementation of next-generation 
railway solutions difficult. Railway operators need innovative solutions.

Railway operators are turning to modern technologies like edge compute 
and artificial intelligence (AI) to help gain better business insights and safety 
enhancements. Intel-powered smart railway solutions combine integrated 
hardware and software to solve problems at the edge of networks. Railway 
operators can use Intel-based solutions to connect onboard cameras and 
devices to existing in-vehicle computers or back-office operation centers. These 
solutions help create a safer, more efficient railway fleet. 

Rapid Expansion of Railways Creates New Challenges for 
Railway Operators
Rapid railway expansion is creating safety concerns for railway operators. 
Expanded urban railway growth, over-worked employees, and more congested 
track areas can jeopardize train and pedestrian safety. Typically, train warning 
and braking systems depend primarily on two types of data: the speed of the 
train, and the distance from the train to an object. As surrounding areas near 
railways become more crowded with trucks, buses, cars, pedestrians, and 
animals, however, decision-making for train drivers becomes more complex. 

A recent study by Mordor Intelligence¹ names driver fatigue, low situational 
awareness, and excessive speed as the leading factors in rail accidents. Railway 
operators need better driver awareness and automated assistance to help 
improve safety. Solutions to help reduce human error-caused accidents will help 
railway operators.
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https://www.mordorintelligence.com/industry-reports/automatic-train-control-market


How ADAS Works
ADAS uses onboard cameras and Light Detection and Ranging (LiDAR) sensors to collect data. Wayside devices also capture 
train and surrounding area data. The system fuses these train sensor and device inputs with railway operations information 
to help create a clear picture of the train’s surroundings. Examples of this information include train schedules, ground 
topography, current train speed, and GPS location. 

The system uses this data to send drivers system alerts. Alerts help drivers become more aware of warning and braking 
curves. Warning and braking curves are the relative time and distance necessary to bring a train to a safe speed or a complete 
stop. 

ADAS also provides driving style recommendations to help optimize energy consumption and costs. Finally, the system can 
also provide protective measures like an in-cab Driver Status Monitoring (DSM) system, automated controls for train brakes, 
railcar suspension systems, or engine power. 
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Figure 1. Intel-based Advanced Driver Assistance System Overview

Advanced Driver Assistance Systems Can Enhance Safety
Intel and its global ecosystem of partners collaborated to develop the necessary ingredients for an Advanced Driver 
Assistance System (ADAS) to help reduce human-error-caused accidents. This system supports enhanced decision-making 
for the human driver. ADAS uses onboard and Intel-based cameras, sensors, and software to detect the presence of objects. 
It then calculates the stopping distance between the train and surrounding objects. ADAS uses near-real-time situational 
awareness to warn drivers of hazardous situations and stop trains automatically before certain accidents occur. ADAS 
helps reduce and prevent human-error-related train-to-train collisions, over-speed limit derailments, and other potentially 
hazardous situations.  
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Intel-based Architecture for Advanced Driver Assistance System 
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Figure 3. Intel-based ADAS Architecture Overview

Figure 2. ADAS Warning and Braking Curve Overview

Intel-based Architecture Optimizes ADAS 
Intel and its ecosystem of partners offers solutions using 
Intel® Real Sense cameras, third-party cameras, sensors with 
Intel ingredients, and high-performance CPUs, for image 
acquisition and processing. Deployment-ready software 
packages like the Intel® Distribution of OpenVINO toolkit™ are 
also used to help accelerate the development of AI inference 
and decision-making solutions.

ADAS operates by collecting data from multiple sensor 
inputs. This data fuses with railway operations data before 
getting passed to an onboard diagnostic server. The 
diagnostic server uses artificial intelligence, machine learning, 
and pattern recognition software to distinguish between 
various objects, such as roadways, wayside situations, 
vehicles, pedestrians, and traffic signals. 

An ultra-fast communication network transmits alerts to a 
train driver’s control monitor from an onboard rail control 
unit. The rail control unit also transmits collision warning and 
braking signals to the driver. 

When a driver does not take corrective action to system 
alerts, the rail control unit automatically activates actuators. 
These actuators control the train’s brakes, steering, 
suspension, and operating systems to stop the train. 

Finally, the rail control unit connects with an onboard wireless 
server and shares data with an on-ground operations center. 
Ground-based locations store the system data for deep data 
analysis.  
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End-to-End Solution Portfolio
Intel’s ecosystem of partner solutions helps 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, efficiency, and budget challenges by implementing smart railway 
technologies. Intel and its ecosystem offer end-to-end railway solutions that are ready to deploy today. 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. 
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Figure 4. Intel End-to-End Portfolio Solution for Railways

Notices and Disclaimers 
 
No product or component can be absolutely secure.  
 
Your costs and results may vary.  
 
Intel does not control or audit third-party data.  You should consult other sources to evaluate accuracy. 
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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 
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