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1. Cities and road traffic need a common language for the 
Connected, Cooperative, Automated Mobility (CCAM) 
future.

2. Let’s all speak the same language!
3. Time and space are the common foundation;

a. Collision investigation
b. Explainability for automated vehicle behavior
c. Compatible and comparable with connected vehicles 

and smart infrastructure

Main themes
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Vehicle-to-Everything (V2X) Deployment

https://www.frost.com/frost-perspectives/what-is-required-for-a-scalable-and-industry-wide-vehicle-to-everything-v2x-deployment/
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• What was the event?

• When and where did the event take place? 

• Who was involved in the event?

• Why did the event happen?

The 5Ws: What? Where? When? Who? Why?
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1. What was the event?
a. Collision, near-miss or traffic infraction
b. Requires data for relative movement of road-users to each 

other and infrastructure.
2. When and where did the event take place?

a.  Time and location
3. Who was involved in the event?

a. Road user classification
4. Why did the event happen?

a. Requires analysis of relative movement of road-users to 
each other and infrastructure.

b. Requires information about each road users “world model”.

The 5Ws: What? Where? When? Who? Why?
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• A young girl called Molly is crossing the road alone and is 
hit by unoccupied self-driving vehicle. There are no 
eye-witnesses. 

• ITU FG-AI4AD developed a automated driving safety data 
protocol specification to help answer the 5Ws.

• The protocol speaks the same “common language” 
allowing direct comparison with the world model captured 
by the city’s intelligent transport system.

The Molly Problem for Self-Driving Vehicles
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FG-AI4AD - Proposed H.ADSDP-spec

ITU FG-AI4AD

https://www.itu.int/en/ITU-T/focusgroups/ai4ad/Pages/default.aspx
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H.ADSDP-spec World Model Data

• Time (TIA) 

• Location in a Global Coordinate System (WGS 84) 

• Vehicle identification (ISO 3779:2009)

• Vehicle coordinate system (ISO 8855:2011)

• Vehicle types (ISO 3833:1977)

• Road User Types (ETSI TS 102 894-2)

• Ego Vehicle Data (ETSI EN 302 637-3, ETSI TR 103 562)

• Other road user data (ETSI TR 103 562)

Ego vehicle high frequency data (Cooperative 
Awareness Message)

• Heading, speed, driving direction, accelerations 
(longitudinal, lateral, vertical), vehicle dimensions 
(length, width), curvature, yaw rate, steering wheel 
angle, lane position.

Other road user data (Collective Perception Message)

• Object ID, Time, XYZ coordinate, XYZ velocity, XYZ 
acceleration, Roll/Pitch/Yaw (angle, speed 
acceleration), object dimensions, object ref point, 
object age, object confidence, classification
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1. What was the event?
a. Relative movement of road-users to each other and infrastructure
b. Vehicle coordinate system (ISO 8855:2011)
c. Ego vehicle high frequency data (Cooperative Awareness 

Message)
i. Heading, speed, driving direction, accelerations (longitudinal, 

lateral, vertical), vehicle dimensions (length, width), curvature, 
yaw rate, steering wheel angle, lane position.

d. Other road user data (Collective Perception Message)
i. Object ID, Time, XYZ coordinate, XYZ velocity, XYZ acceleration, 

Roll/Pitch/Yaw (angle, speed acceleration), object dimensions, 
object ref point, object age, object confidence, classification

The 5Ws: What? Where? When? Who? Why?
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1. When and where did the event take place?
a. Time and location
b. Time (TIA)
c. Location in a Global Coordinate System (WGS 84)

2. Who was involved in the event?
a. Road user classification
b. Vehicle identification (ISO 3779:2009)
c. Vehicle types (ISO 3833:1977)
d. Road User Types (ETSI TS 102 894-2)

The 5Ws: What? Where? When? Who? Why?
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1. Why did the event happen?
a. Requires analysis of relative movement of road-users to each 

other and infrastructure.
b. Requires information about each road users “world model”.

i. Ego vehicle high frequency data (Cooperative Awareness 
Message: Heading, speed, driving direction, accelerations 
(longitudinal, lateral, vertical), vehicle dimensions (length, 
width), curvature, yaw rate, steering wheel angle, lane position.

ii. Other road user data (Collective Perception Message): Object 
ID, Time, XYZ coordinate, XYZ velocity, XYZ acceleration, 
Roll/Pitch/Yaw (angle, speed acceleration), object dimensions, 
object ref point, object age, object confidence, classification

The 5Ws: What? Where? When? Who? Why?
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Thank you

mailto:bryn.balcombe@oxa.tech

