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Vehicle/Users: Autonomous 

Vehicles
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An hidyllic scenario
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Source: Victoria Transport Policy Institute



An optimistic view

• Happy well-dressed passengers, lounging and 

working in self driving cars that look like space

ships

• Panacea for everything: Independent mobility 

for non-drivers, reduced stress, less

congestion and pollution, safety at highest

level

• Since human errors contribute approximately

to 90% of accidents, autonomous vehicles will

reduce accidents by 90%!

• They are behind the corner!
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A more complex reality

• Financial interests and difference with other

important electronic innovations like digital cameras, 

smartphones, Internet

• Significant investments to be done by Public 

Authorities (eg dedicate lanes for platooning)

• Community vs User objectives (speed, risks for whom)

• Higher anxiety for users

• Risk of vandalism and crimes for shared vehicles

• Slow and unreliable in mixed traffic, difficult to operate 

in extreme weather or pavement conditions

• Lower costs for shared use, higher costs for private 

use
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What about additional risks

• Hardware and Software failures can lead to fatal

results. Reliability to be assessed

• Software systems could be hacked for 

amusement or crime

• Increased risk-taking (risk compensation theory). 

More aggressive and distracted driving for 

automation levels 1-3, less cautions (eg safety

belts) for levels 4-5

• Human drivers joining speces for autonomous

vehicles (eg lanes for platooning)

• Increased amount of travel and, thus, higher

exposure
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AV sales, fleet and travel projections
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An intermediate steps: ADAS

Advanced Driver Assistance Systems include a large number of 

new technologies, e.g.:

• Automated emergency braking systems (AEBS)

• Lane Departure Warning system (LDWS) 

• Automatic Cruise Control (ACC) 

• Lane Keeping Systems

• Intelligent Speed Adaptation (ISA) 

• Traffic sign recognition

• Pre-crash seat-belt tensioners

• Safety of children in hot cars

• Light and heavy duty fuel systems 

• Driver distraction and drowsiness recognition 

• ………………………………………………………..
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Are they cost-effective?

• Automated emergency braking systems (AEBS)

• Lane Departure Warning system (LDWS)

• Automatic Cruise Control (ACC)

• Lane Keeping Systems (LKS)

• Intelligent Speed Adaptation (ISA)

• Traffic sign recognition

• Pre-crash seat-belt tensioners

• Safety of children in hot cars

• Light and heavy duty fuel systems 

• Driver distraction and drowsiness recognition
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Source: TRL, Benefit and Feasibility of a Range of New Technologies .. (2015) 



Estimated effects on road safety: a 

Swiss study
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Infrastructure: Automated 

Enforcement
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ITS for Section Control
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The Italian case: Tutor

Source: www.autostrade.it

Road sections 

with Tutor
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• First activation in 2006 

on 460 kms of 

motorways

• AfterwardsTutor has 

been gradually 

implemented on over 

2.500 km of Italian 

motorways network

• It has been recently 

implemented also to 

lower level roads
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Some results

Source: www.autostrade.it

Road sections 

with Tutor
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• - 25% peak speed

• - 15% average speed

• - 51% fatalities, after 1 

year

• - 70% fatalities, at

present
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Infrastructure: Road 

Assessment Programs
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• Strong attention paid on Road Infrastructure

Safety Management at international level

• Several RISM procedures being

introduced/widespread: Road Safety Audit, Road 

Safety Inspection, Road Safety Impact 

Assessment, Network Safety Ranking, Road 

Assessment Program

• RAP can be defined as a protocol to assign ratings 

to roads based on the presence or absence of key 

design features related to safety

• i-RAP is the most popular program
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ITS for Road Assessment Programs
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A simplified tool for RAP
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Mozambique
Liberia

Some application sites
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Main features

• Automatically recognise road attributes from 

video images

• Calculate road users’ risks and the GRS 

according to a simplified methodology;

• Provide outputs on assessed risks (every 

100m) both graphically and through table values

• Download all the computed outputs for further 

analysis
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Road user categories for risk assessment

❑ Crashes involving only one or more motor-vehicles (MV).

❑ Crashes involving at least a cyclist (CYC).

❑ Crashes involving at least a pedestrian (PED).
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Road attributes «along road»

Red = by video Orange = by App

Blu = by openStreetMap Black = manually
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Equipment for video filming
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❑ Nextbase 612GW camera (1 unit)

❑ Smartphone (1 unit)

❑ Mount for the smartphone (1 unit)

❑ Power cable for the smartphone (1 unit) (or 

powerbank)

❑ RoadLabPro App for road surface conditions

❑ Blank sheet of 2x2 meters (1 unit)

❑ Cloth to be put on the vehicle dashboard (1 

unit)
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Results
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Results
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Road Safety Management: 

Data Collection and 

Management
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• Reliable and harmonised road accident data are crucial

for defining evidence-based road safety policies and 

to monitor performances and assess results

• Data on infrastructures, traffic (exposure), accident

costs, Safety Performance Indicators are also needed

• Also road users must be involved in the information 

collection and planning process

• European Union invested a lot of resources in improving

quality and availability of accident data, mainly through

dedicated research projects

• Observatories of different levels (Continental, National, 

Regional, Urban) are fundamental tools
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The problem of accident data
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Reliability of data
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The European Road Safety Observatory
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The SAFERAFRICA Observatory
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• The creation/improvement of realiable and harmonised

road accident databases can/must be supported by 

appropriate tools

• The use of dedicated information systems can 

significantly reduce the level of underreporting, 

improve the quality and quantity of collected data, 

help police officers and decision makers, speed up 

the whole process, allow the use of efficiency

assessment tools (CBA), monitor the results

• Software tools can be used to support:

– Data collection process

– Policies and measures planning

– Involvement of citizens (crowdsourcing)

ITS for accident data collection and 

analysis



ITS for Data Collection
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• Creation and implementation of traffic accident

databases and of an information system for road 

safety at national level

• Creation of the National Centre for Analysis of Traffic 

Accidents

Coordinated by CTL

Main partners: IBSR, 

IT, SWOV
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Example of good practices: Cameroon
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The network architecture
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The modules

Sfinge ©

Statistical
analysis

Collection and management data 
module

Documentation
module

Authentication, roles and 
security module

Plan
Module

Online help

Integration and 
validation data

Hospital services

Module

Geographic

Images module
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Automatic location
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Hospital Data Collection screenshot



ITS (DSS) for policies and 

measures planning
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Cameroon: The National Control Centre
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Activities of the Control Center

• Data acquisition and management → receiving data 

from: Police, Gendarmerie, Hospitals, mobility manager, 

people responsible for the design and implementation of 

interventions, etc.

• Road Safety Planning→ criticality analysis, 

development and updating of the Road Safety Plan, 

economics evaluations, monitoring of Road Safety

Interventions, etc.

• Communication → dissemination of information on the 

status of Road Safety, involvement of citizens and other 

stakeholders
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The DSS Safety Manager

• Web based information system supporting the 

activities of the Control Center 

• Based on the experience developed in European 

research projects

• Organized in: 

– "public area" which is available to all citizens (website), 

to support the activities of “Communication" of the 

Monitoring Center and to support citizen participation 

(crowd-sourcing)

– “reserved area" with the tools available to the staff of 

the Center for the activities of Acquisition and Data 

Management and Road Safety Planning
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Geocoding of accident data
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Data matching dashboard
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Planning dashboard
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Significant Crash Type

04/10/2021 Page 27
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Benefit-cost (ABC) or Cost-Effectiveness 

analysis
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ITS for crowdsourcing
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Involving citizens



The crowdsourcing
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Municipal level
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