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 1.2 million fatalities annually from road crashes (WHO, 2021)

 U.N. set a target of preventing at least 50% of fatalities by 
2030.

 However, with current/legacy tools this target is unattainable.

 As a result, Vision Zero is adopted by more policymakers

 Road/traffic safety is now approached holistically within the 
Safe System approach:

 All humans inevitably make mistakes. When they happen, all 
transport system elements must contribute to fatality 
avoidance

Road Safety Background
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 An array of new AI methods and machine/deep learning or 
similar algorithmic models available to road safety 
researchers, stakeholders and authorities for real-time crash 
risk estimates.

 Big data on crash occurrence and road and traffic 
characteristics from infrastructure sensors are transformed 
into multi-dimension static or dynamic maps of road risk 
prediction and road & driver star rating. 

 Crash datasets are imbalanced, rare event cases which find 
new approaches and venues of analysis through AI methods.

 Infrastructure assessment frameworks start embracing AI 
methodologies (e.g. the i-RAP transition to Ai-RAP).

 A large number of model configurations show very 
promising performance, albeit on specific datasets; 
transferability capabilities are yet uncertain.

AI Advances in Crash Risk Estimation
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 The insurance industry is heavily investing in telematics, 
offering reduced premiums for safer driving.

 AI and data fusion technologies used in all stages of 
road safety data collection, transmission, storage, 
harmonization, analysis and interpretation from 
telematics.

 Personalized feedback can be obtained almost 
instantaneously.

 Algorithm-based route analysis and personalized 
hotspot detection features are actively being examined.

 During-trip and post-trip interventions are enabled, best 
administered with gamification and reward systems.

AI Advances in Telematics & Driver Monitoring
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AI facilitates the proactive management of traffic safety in 
various ways:

 Collection of data on road infrastructure conditions and 
traffic events through wide and broad-scale sensors and 
systems such as real-time computer vision.

 Identification of high risk locations proactively, through 
predictive multi-layer models.

 Enabled by multiparametric big data, AI pushes the limits of 
pattern recognition and reaction times beyond human 
capabilities and may thus uncover new crash-prone road 
configurations.

 Recent developments in the field of so-called “explainable 
AI (XAI)” begin to cope with the challenge of the “black 
box” phenomenon.

AI Advances in Infrastructure Safety
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 Navigation of complex road environments becomes more 
attainable at an increasing rate, high-end RADAR/LIDAR 
and sensor technologies at the forefront of developments.

 Several traditional problems are eliminated by 
RADAR/LIDAR (e.g. reliance on lighting/obstructions).

 The decision making process is improved and refined 
through deep learning.

 Purpose-made systems receive purpose-made tools and 
algorithms, such as grocery delivery or fixed-route public 
transport.

 Most developers design their systems independently and 
are not reliant on infrastructure adaptations.

 Over-the-air AI upgrades become a new reality.

AI Advances in Vehicle Technology (1/2)
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 More physical test areas and virtual testbeds are examined.

 Software errors are gradually contained, reaction times are 
minimized. 

 Facial recognition technologies aid commercial company 
claims with insurance carriers (e.g. Nauto).

 Flying vehicles (VTOL) concepts are co-considered.

 Vehicle cooperation algorithms: traffic conflict reduction, 
efficient traffic management.

 Additional connectivity byproducts: increased parking 
availability, increased fuel efficiency, freight vehicle platooning. 

...all these impacts and CCAM implications on transport 
systems merit investigation,

AI Advances in Vehicle Technology (2/2)
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 Within the EU SHOW project, NTUA supports and 
investigates critical aspects for the operation of the Madrid 
site using microsimulation methodology.

 The Villaverde, Madrid network is one of the two study 
networks and includes a real world circular automated 
transit service with electric vehicles at SAE level up to 3.

 Through the microsimulation analysis, using the Aimsun
Next mobility software, several impacts of automation will 
be evaluated related to:

• Traffic safety
• Traffic efficiency
• Travel and passenger patterns
• Environment and energy efficiency

Automation investigation: SHOW project
Villaverde, Madrid, Spain
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 Within the LEVITATE EU project, the LEVITATE 
Policy Support Tool (PST) is  being produced 
(ccam-impacts.eu) 

 The PST informs decisions on Cooperative, 
Connected and Automated Mobility (CCAM) 
related interventions.

 It is designed as an open access, web-based 
system that provides access to :

• A Decision Support System with forecasting, 
backcasting and CBA capabilities

• Research findings
• Documentation of tools and methods 
• Excerpts from CCAM guidelines

Automation investigation: LEVITATE project

https://www.ccam-impacts.eu/
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 Three automation use cases:
• Passenger cars
• Urban transport
• Freight transport

 Inputs from five different methods:
• Microsimulation
• Mesoscopic simulation
• Systems dynamics
• Delphi method
• Operations research

 Four scenarios of automation:
• No automation Scenario
• Pessimistic Scenario
• Neutral Scenario
• Optimistic Scenario

LEVITATE PST components

Automated Ride Sharing (Passenger Cars)
Optimistic Scenario
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The LEVITATE PST 
incudes 22 distinct 
impacts

The impacts are 
calculated for no 

policy implementation 
and for policy 

intervention cases 
scenarios

The study period is 
from 2020 to 2050
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 Safe, road-worthy AI systems face significant challenges
that are only hesitantly tackled:
1. Interfaceability
2. Interoperability
3. Timelessness 
4. Scalability 

 Absence of monitoring and accountability limits seriously 
road safety performance. To counter this, increase 
acceptance and public trust by monitoring and reporting: 
e.g. operation of the AI Incident Database.

 Legal and operational frameworks are considerably lagging 
compared to technical developments. Self-updating 
mechanisms are direly required.

Pending Barriers for AI (1/2)
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 Research and innovation efforts on the use of AI in 
computer vision and risk prediction needs more 
support.

 Thorough evaluation and assessment criteria must be 
established across platforms, in research and industry, 
to deliver robust AI vehicular systems that will actively 
contribute to fatality reductions.

 Cybersecurity/malicious hacking concerns may cause 
several implications (vehicle manufacturers, software 
engineers, vehicle owners, automated fleet operators).

 AI dynamic feedback loops on road safety 
interventions and countermeasures: 
A completely unexplored field!

Pending Barriers for AI (2/2)
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In Summary
 Great potential for seamless big data driven procedures 

from safety problem identification to selection and 
implementation of optimal solutions.

 Newfound net present value in road safety data, available 
for (real-time) early problem detection and prompt and 
customized decision support on every level.

 Considerable ground remains to be covered for existing 
road safety AI applications (vehicle, telematics, crash 
analysis).

 Completely unexplored directions remain in several road 
safety aspects (crowdsourcing options, measure 
effectiveness, data harmonization).

 Big Data and Artificial Intelligence can become efficient 
catalysts for achieving Vision Zero road fatalities by 2050.
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Future directions for AI-based policies (1/2)

 Do not wait for real-time/big data before developing risk 
maps and other diagnostic tools

 Design user-friendly, risk-mapping tools that justify and 
support road safety investments

 Develop a competitive market for the sharing and 
monetising of traffic and mobility data

 Mandate the sharing of aggregate vehicle data, define a 
minimum standardized dataset that manufacturers 
should report

 Align new tools with precise policy objectives, and avoid 
distractions with side-goals
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 Develop new skills and digital infrastructure within 
authorities both to demand accurate results and to 
interpret them correctly.

 Support research and innovation towards trusted and 
explainable AI in road safety, facilitating benchmarking 
and validation of methods for proactive road network 
safety management.

 Clarify regulatory frameworks for data protection and 
digital security.

 Learn from other fields (e.g. insurance, 
telecommunications etc.) and integrate best practices for 
data sharing and privacy protection

Future directions for AI-based policies (2/2)
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