
4AI Systems’ forward-facing 
perception system called Horus 
collects data from multiple sensors 
including cameras, navigation 
systems, accelerometers, radar and 
more. This data is fused onboard 
in real-time to create a situational 
picture. This picture is then compared 
to the reference infrastructure 
data for each line to identify any 
differences.

The system may identify previously 
learned objects or alert a train 
operator that an unidentifiable 
object or hazard on the track has 
been detected. Horus has many 
capabilities that may apply to any 
vehicle that travels on a rail track, 
including performance monitoring.

INTRODUCTION TO HORUS
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Performance Monitoring
Horus collects multiple data points to assess the performance of rail operations.

Collected comprehensive train operating data can be used as a powerful tool 
to analyse driver, train and network performance to help improve efficiencies 
and address potential hazards. As a train operates across a network, the 
data creates a record of the performance of a journey, which can then be 
compared to allowable tolerances and business rules. 

The system can monitor various parameters that can affect train operations 
including train location and speed, time, and operational commands. Much 
of this data is currently not captured in a structured manner but Horus 
allows this information to be systematically captured to help optimise driver, 
train or network performance. 

Horus captures sensor data and can compare it to a business rules database 
– which can include rules for location specific speed, operating rules, etc – 
all in real-time, enabling both immediate feedback to the train operator and a 
reportable profile for post-analysis. By providing a real-time data feed, issues 
such as exceeding speed or limits of authority can be quickly identified and 
addressed as per business rules. This supports the train operator to make 
better data-driven decisions. 

Horus and its sensors have been proven in use in poor visibility conditions 
such as low-light, glare, dusty, smoky, and inclement weather conditions. By 
centralising and logging data from Horus sensors, network operators have 
greater awareness of occurrences onboard their trains and networks, and 
data can be captured to meet specific business needs.  

Additionally, the Horus system can be configured to interface with onboard 
hardware and software to act as an event recorder. All system log files, 
camera data, accelerometer, and speed sensor data can be captured onto 
an event sequence file that can be replayed for analysis and assessment or 
archived as required. This data can also be encrypted for security purposes. 

PERFORMANCE MONITORING

HORUS FOR PERFORMANCE MONITORING

HORUS CORE BENEFITS

	+ Advanced Driver Advisory System (ADAS): 
Automatically identifies signal aspects, speed, and 
track objects for drivers to monitor the performance 
of the locomotive.

	+ Flexible train operator display: A Human Machine 
Interface that keeps the train operator aware of 
upcoming signal aspects and braking curves. Displays 
are configured to business requirements.

	+ Real-time onboard processing: All detection and 
classification of objects is done onboard the train 
using a ruggedised rail-rated computer loaded with 
the Horus processing software. Data connectivity is 
also used to enable real-time reporting and periodic 
data updates.

	+ Onboard authority enforcement: By cross referencing 
movement authority information with a train’s location 
and speed, Horus can monitor and if necessary, 
enforce authorities onboard a train by engaging 
emergency braking as required.

	+ Safety Integrity Level (SIL) – certified braking relay 
(optional): A braking interface can be provided for 
automatic braking of a train in case of an out-of-
authority incident. The braking function can be SIL 
accredited on a case-by-case basis.

	+ Train Control System (TCS) agnostic: Horus is a train 
protection technology that protects a train within any 
external train control system. Horus can also provide 
interoperable interfaces into these external train 
control systems as needed, which is useful for trains 
traversing multiple networks.
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Detection
Using multiple sensors to understand the environment around the 
locomotive.

Localisation
Using what’s measured to create a detailed localisation map.

Awareness
Interpreting the real-time virtual 3D environment around the locomotive for 
hazards, differences or anomalies.

Dynamics
Calculating optimal driving conditions within movement authorities given 
the infrastructure’s condition, environmental conditions, and the train’s 
dynamic characteristics.

Monitoring
Continuous checks are run to ensure the train is operating within its 
authority, and that the locomotive is operating normally.
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For more 
information visit:

www.4aisys.com

Enquiries:

info@4aisys.com

4AI Systems was founded in 2021 as a subsidiary company of 4Tel Pty Ltd, 
drawing on 25 years of experience in delivering industry-leading solutions to 
the rail industry. 4AI Systems builds machine learning vision systems that can 
empower people and organisations to make better, situationally aware, data-
driven decisions for safer and more efficient rail operations. Based in Australia 
and the United States, we bring a global perspective to everything we do.
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