4Al Systems

EN4CER Brake Enforcement

A suite of locomotive onboard systems for empowering smart train operations with
HORUS integration available at higher levels of deployment.

INTRODUCTION TO HORUS

4Al 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 brake enforcement
integration with an applicable
EN4CER series system.
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FUNCTIONS

SCREEN DISPLAY ELEMENTS

The EN4CER driver display has a flexible
configuration. Displayed information
includes an alarm and warning banner,
train speed indicator, distance to signal
information, signal aspect, and current
time and date.

WHAT IS EN4CER

The EN4CER product suite is a flexible onboard solution for advanced driver
advisory, automatic train protection and operational automation functions.
The system has three levels of deployment, each with a common baseline
architecture. EN4CER systems are configured to meet specific functional
requirements that can provide train drivers with greater awareness and
efficient rail operations.

EN4CER-100 provides Advanced Driver Advisory System (ADAS) capabilities
for monitoring movement authority limits (e.g. location assurance, authority
limits, speed, etc) with real-time warnings and alerts. It has the capability to
apply the train's brakes as Automatic Train Protection (ATP) if the driver does
not respond appropriately as per set network rules for varying situations.

EN4CER-200 uses the HORUS system as the basis of an enhanced real-time
driver advisory system to alert drivers of approaching track hazards (e.g.
trespassers or animals, etc) or objects (e.g. signals or track switches, etc).
This configuration does not include a brake interface and would typically be
used with an existing train control system and/or onboard ATP system.

EN4CER-300 combines the capabilities of the EN4CER 100 and 200 series
systems. It would typically be used in locomotives operating on high density,
multiple-track mainline or heavy haul lines rail lines that may be controlled
using Rail Vehicle Detection Systems (RVDS) and/or communications-based
train control systems such the 4Tel TMACS virtual-block train control system.
EN4CER-300 would form the basis of higher grades of automation up to fully
autonomous trains as software evolves.

KEY FEATURES
+ Independent of infrastructure:

+ Provision of audible & visual alarms:

+ Provision of wholly-onboard ATP:

+ Speed enforcement:

+ Management of communications-based movement authorities:

+ Designed for safety certification:



All EN4CER systems are built with the latest technologies using
commercial-off-the-shelf hardware to provide operators with
affordability and flexibility. :
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Driver Machine Interface (DMI):
We provide flexibility in choice of DMI hardware.
Pictured is a 10.4" rugged colour touchscreen.

Onboard Computer:
The EN4CER computer is installed in the
clean-air compartment of a locomotive.

EN4CER SERIES COMPARISON TABLE

CONFIGURATION EN4CER-100 EN4CER-200
AUTOMATIC TRAIN PROTECTION (ATP) DRIVER ADVISORY SYSTEM
SUMMARY + Enforces Movement Authority + Provides a forward-facing
Limits with ATP functionality camera system using HORUS Al
for detecting track hazards and
objects
FOR USE BY + Locomotives
HARDWARE + Onboard computer + Onboard computer
+ Driver Machine Interface + Driver Machine Interface
+ Braking Interface + HORUS SensorBar
INSTALLATION + Al EN4CER deployments are fully integrated with locomotive systems
SYSTEM + Communications-based movement + Communications-based movement
FUNCTIONALITY authorities authorities

+ Automatic Train Protection via
Braking Interface

+ Audible alarms and visual warnings

for operational events

ABOUT 4AIl SYSTEMS

+ Real-time hazard detection

+ Audible alarms and visual warnings

for operational events

4A| 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. 4Al Systems builds machine learning vision systems that can
empower people and organizations 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.

EN4CER-300
ATP + ADAS + HAZARD DETECTION

+ Provides ATP, ADAS, and HORUS Al
hazard and signal aspect detection
for onboard smart train operations

+ Onboard computer

+ Driver Machine Interface
+ Braking Interface

+ HORUS SensorBar

+ Communications-based movement
authorities

+ Real-time hazard detection

+ Audible alarms and visual warnings
for operational events

+ Automatic Train Protection via
Braking Interface

+ Coloured light signalling interface
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Enquiries:

info@4aisys.com




