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Intelligent Transport Systems at ACFR

Perception and scene 

understanding
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Intention estimation
Safety Assurance 
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platform
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Path planning and 
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Cooperative Perception 
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AV Technology Stack

Future Mobility Centre

“Mercury is the closest planet to 

the Sun and the smallest one in 

the Solar System.”

Cudal Orange
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Future Mobility Collaborators

Smart Technology

Smart Investment

Smart Policy



The University of Sydney Page 4

V2X

The U.S. National Highway Traffic Safety Administration 

estimates V2V could reduce traffic accidents by 40% to 60%. 

(Table IV-17 NHTSA 2016)

V2X
VEHICLE TO

EVERYTHING

https://www.nhtsa.gov/sites/nhtsa.gov/files/documents/v2v_pria_12-12-16_clean.pdf
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V2X Message Standards

ETSI ITS Messages in Europe

• CAM: Cooperative Awareness Messages

• DENM: Decentralised Environmental Notification Messages

• SPAT: Signal Phase and Timing Messages

• IVI: In Vehicle Information Messages

• CPM: Collective Perception Messages

SAE & IEEE Messages in the US
• Wireless Access in Vehicular Environments (WAVE) 

Standard

• SAE J3224 (Extensions of Basic Safety Message)

• C-V2X
https://www.automotiveworld.com/articles/dsrc-gives-way-to-c-

v2x-in-the-us/

© Continental V2X © Qatar Mobility Innovations Center

https://www.automotiveworld.com/articles/dsrc-gives-way-to-c-v2x-in-the-us/
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Cooperative Perception
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• Extending horizon of vehicles (range + field of view)

• Improving sensing quality by fusion

• Explicit digital representation of objects
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Project Implementation Timeline
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Table of Contents

– Development of IRSU and CAV

– Coordinate Transformation & Data Fusion Scheme

– Demos of CAV using IRSU Info in Different Traffic Environments

– More Demos of V2V and Cross-Platform Sensor Fusion

– Summary
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Smart Roadside Infrastructure

• Smart Motorways: WestConnex, Transmax - Incident 

management system

• V2X Freight Priority Trial - Cohda & TfNSW

• Ipswich Connected Vehicle Pilot - QUT & TMR

o SPAT/MAP

o BSM/CAM

o SRM (Signal 

Request Message)

CPM

Driver Intention

(Zyner et al. 2018)

Ped Prediction

(Kunming et al. 2020)
Skeleton & Semantic Info

• Future C-ITS applications:

• CP: European 

Telecommunications 

Standards Institute 

(ETSI) Collective 

Perception Message 

https://www.westconnex.com.au/explore-westconnex/technology-at-westconnex/
https://www.transmax.com.au/what-we-do/streams/smart-motorways/
https://www.cohdawireless.com/big-wheels-keep-on-turning-cohda-wireless-technology-in-innovative-trial-to-keep-traffic-moving-in-sydney-australia/
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Intelligent Roadside Unit

Prototype A

– 16-Beam LiDAR

– Multiple Cameras

– Workstation

– V2X Communication

– Wall Power

Prototype B

– RGB-D Camera

– Single-Board-Computer

– V2X Communication

– Battery Powered & Portable
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CAV

Intel RealSense 
Camera

GPS + RTK 
Antenna

IMU + 
Wheel 

Encoders

Sonars

Velodyne PUCK

Nvidia Drive PX 2Intel NUC PLC

Sekonix SF3324 
GMSL Camera x6

V2X DSRC 
Antenna

Cohda Wireless 
MK5 OBU
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Coordinate Transformation & Data Fusion Scheme

GMPHD based Multiple Road Users Tracking

Local Perception Data Remote Perception Data

Coordinate Transformation

Covariance IntersectionKalman Update

P Q
CPMs
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CP helps vehicles ‘see’ 

around corners
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Demonstration – Abercrombie St, Chippendale NSW
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CP helps automated vehicles 

avoid collision with road users



The University of Sydney Page 17

CAV Demo Using IRSU Info

Demo in CARLA simulator
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CP helps automated vehicles 

know what’s to come
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CAV Demo Using IRSU Info
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CP helps automated vehicles 

‘see’ road users more clearly



The University of Sydney Page 21

Cooperative Perception Demo

CV
IRSU
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CP helps automated vehicles 

safely handle intersections



The University of Sydney Page 23

Demonstration – USYD Campus

CAV

IRSU Vehicle
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Summary

– Design and development of IRSU and CAV

– Development of perception approaches for CP

– Coordinate transformation

– Data fusion scheme

– Three demos of CAV operations using IRSU info 
in various traffic scenarios (V2I)

– Two demos of Cross-platform data fusion (V2V 
& V2I)

• How can CP make our road safer?

• How can CP shape the development of AVs?

• How can data be combined to give accurate 

information to CAVs?

‘see’ around corners

avoid collision with road users

know what’s to come

‘see’ road users more clearly

safely handle intersections

CP can help CAVs:
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The Big Picture

Technology

IRSU & CAVs

Cooperative Perception

- Road User Tracking

- Coordinate Transformation

- Cross-Platform Data Fusion

Autonomous Driving Stack

Expertise

V2X

Localisation

Perception

Sensor Fusion

Path Planning

Field Testing

Future
Cudal, Orange

CPM+

Cooperative Driving


