m$? HORUS™ 4Al Systems

Onboard Vision & Perception

HORUS is an Al-based image perception system. It enhances

driver situational awareness by sensing and identifying ik
objects in and around the rail corridor in real-time. Continuous © LOCATION ASSURANCE
assessments assist data-driven decision-making for rail High accuracy in multi-track
. . e el territory by fusing sensor and
operations and maintenance activities. navigational data.
ContreWids 7 'R'G'émm— ; a AUTHORITY MONITORING

Signal detection and reading
of displayed aspect. Braking if
required by network rules.

E® COLLISION DETECTION

Identification of hazards to detect
and classify potential collisions.

7, HAZARD DETECTION

Thermal10FOV Thermal40FOV . .
Identification of unexpected

objects or hazards entering,
leaving, or around the track.
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Authority limits are enforced via
alerts or automatic braking if
boundaries are exceeded.

|} CONDITION MONITORING

Continuous assessment and
analysis of rail infrastructure for
maintenance.

@ PERFORMANCE MONITORING

Real-time speed analysis and
validation against network rules

SENSORBAR and data.
Data is collected by multiple sensors that can be externally mounted or built (D EVENT RECORDING
into a rail vehicle. Sensors can perceive in spectral bands where the human eye Add :

, .. . K -on module for recording
can't see, such as thermal vision. A combination of colour and thermal cameras and preserving train control and
improve a driver’s situational awareness in all environmental conditions. performance data.

Sensors can be selected according to an operator’s business requirements.
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| A HORUS SensorBar mounted to a Rio Tinto AutoHaul™ locomotive. $ac info@4aisys.com

HORUS - Onboard Vision & Perception




SENSOR SELECTION MATRIX

CATEGORY

COMPONENT

Overview

Purpose

Considerations

Application

Distance

Cost range
(per sensor)

RGB Camera

FOV150
Fish-eye

Ultra-wide lens to
capture expansive
scenes in a single
frame

Short-mid range
lens useful for
identifying objects
in front of the rail
vehicle

® No single component is relied upon for safety-critical decisions
System-level safety is achieved through sensor fusion, redundancy, and continous cross-validation of independent data sources.

Mid-long

range lens that
maghnifies objects
while maintaining
image quality

Captures colour video of objects and hazards on the track

ahead

Degraded performance in low-light, glare, fog or inclement
weather; mitigated by sensor fusion with thermal cameras

and radar

Real-time object, hazard and signal detection

Short-range

Mid-range

$1000+ AUD

Mid-long range

Sensor data storage can be configured on a case-by-case basis.

DEFINITIONS TABLE

| Fov
| GNss
| sBas

| INs

Field of View

Global Navigation Satellite Systems
Satellite-Based Augmentation System

Inertial Navigation Sensor

Thermal Camera

Standard view
thermal lens that
detects heat in

Mid-long range
thermal lens that
detects heat in

objects in all objects in all
environmental environmental
conditions conditions

Captures thermal information in
all environmental conditions and
is specifically useful for detecting
biological objects

Lower spatial detail than RGB and
limited object classification capability,
mitigated by sensor fusion with RGB
cameras and radar

Real-time object and hazard detection

Short-mid range Mid-range

$10,000 - 50,000 AUD

Positioning System

Provides global
satellite-based
position, velocity
and timing

Provides vehicle
position

GNSS + SBAS

Enhanced
satellite
positioning
with improved
accuracy and
integrity

Provides higher-
accuracy, higher-
integrity vehicle
position

Performance varies based on
environmental conditions and satellite

visibility

Single track
definition

CEP 3m position
accuracy

Multi-track
definition

CEP <1m position
accuracy

$10,000 - 30,000 AUD

Measures
vehicle motion

to repeatedly
calculate position
from a known
position

Maintains
continuous
position and
motion estimates
during GNSS
disruption

Accuracy drifts
over time without
periodic external
correction

Supplement for

GNSS location
assurance

N/A

The angular extent through which a camera or sensor can perceive the world expressed in degrees.

Radar
Odometer

Measures
vehicle speed
independent of
wheel contact

Provides
independent
speed and
position
estimation with
no GNSS access

Provides motion
data only, cannot
detect or identify
hazards

Supplement
for GNSS and
INS location
assurance

N/A

$5,000- 10,000 AUD

Regional satellite constellations (e.g. GPS) that provide global positioning, navigation and timing services.

Detects objects
via radio waves
and measures
their range and
relative speed
ahead of the
vehicle

Mid-range object
and hazard
detection

Cannot see
colour, context,
or differentiate
objects

Collision
avoidance

Short-mid range

Ground stations and geostationary satellites that improve the accuracy, availability and reliability of GNSS services using correction data.

A device that uses accelerometers and gyroscopes to measure an object’s acceleration and velocity.



