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COOPERATIVE SYSTEMS FOR SAFETY

What kind of support can be given
by the road infrastructure? 
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ADAS EQUIPPED VEHICLES

Vehicles with advanced
sensing systems (ADAS) 
can already do a lot!

… with vehicle-vehicle
communications (ad hoc 
vehicle networks) they
can do even more!

BUT they can’t foresee all risks. 
There are limits to their sensing (and processing) capacity; 
they are most effective with high market penetration!
However not all vehicles will be equipped immediately. 
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THE CHALLENGE 

Road operators are keen to
improve safety
BUT
they are wary of costs
and disruption for sensor
installation/maintenance;
and have budget constraints.

SAFETY-oriented systems impose tough requirements:
- high reliability (% confidence)
- high precision (location, safety criticality)
- low latency (‘time to warning’) 

Plus strategic deployment to have a REAL IMPACT
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SAFESPOT APPROACH

An enhanced role for the infrastructure: towards  
“smarter roads” for preventive safety

Improved detection

Integration of 
vehicle data 

Information
to vehicles

Roadside
warnings

Better performance from existing systems

New approaches (low cost, low energy)

Innovative
processing
techniques

V2I and I2V
Data exchange
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Concept for Co-operative Pre-Data Fusion

NODE

LaserscannerLaserscanner

V2IV2I

V2IV2I

V2IV2IV2IV2I

Static map data

Laserscanner data

V2I information
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OPTICAL METHODS  

Ice on road: TRUE
Snow on road: FALSE

For Alpine and Nordic areas
• Optical methods for detection of 

ice or snow on roads
• NIR (or highly sensitive 

standard) camera
• Difference between horizontal 

and vertical polarisation planes
• The snow disappears in 

wavelengths ~1500 nm
• Surface graininess analysis 

could be potentially fused, if 
needed
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Specifications of:

Automatic Incident Detection algorithms 
and algorithms which identify 
safety-critical situations, 

Using:

� road side data coming from 
innovative/ conventional sensors 

� vehicle data

Detection of traffic status, using CCTV 
cameras installed along roadside with 
aim of providing:

� Position and Speed of vehicles 
� Image of Static Objects 

ADVANCED ANALYSIS OF CCTV IMAGES
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RFID TAGS AND READER 

• Multiple roadside readers:
– Detect vehicle presence, speed, direction
– Count vehicles passing given point
– Read vehicle attributes (type, weight, etc)

• ISO/IEEE/ETSI standardized communication
• Range and application depending on frequency
• Tag:    i-D: range 6 m, 868 MHz;    i-Q: range 100 m, 868 MHz

Reader  
on road

Transponder
on vehicle
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MICROSENSING

•• Microphone:Microphone: detects sound (primarily 
tyre noise and accidents).  New 
algorithms to be developed to derive 
traffic levels.

• Magnetometer: able to detect
vehicle passage in vicinity
through distortion of Earth’s
magnetic field.

• Pyroelectric: able to detect
thermal variation caused by
vehicle passage

Small, low cost and low power consumption.
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WIRELESS SENSOR NETWORK

N/SN/SN/SN/S

N/GWN/GW

Sensor/nodes are positioned on the roadside

N/SN/S N/SN/S N/SN/S N/SN/S N/SN/S N/SN/S

N/SN/SN/SN/S N/SN/S N/SN/S

RSURSU

2.4 GHz communication communication

Process

Unit

Dynamic

DB

N/SN/SN/SN/S

N/GWN/GW

N/SN/S N/SN/S N/SN/S N/SN/S N/SN/S N/SN/S

N/SN/SN/SN/S N/SN/S N/SN/S

RSURSU

2.4 GHz communication communication

Process

Unit

Dynamic

DB
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ADVANCE WARNING OF 
POTENTIAL DANGER AT
‘DYNAMIC’ BLACK SPOTS

PHYSICAL ELEMENTS 
R/S sensing systems
R/S unit (processing) 
R/S warning systems

COMMUNICATIONS:
• with vehicles (VANET)
• with traffic centre
• between r/s elements

SOFTWARE (RSU)
• Data fusion
• Incident detection
• Database (LDM) 30

20

Traffic
Centre
(CVIS)

INFRASTRUCTURE PLATFORM 
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SF1 - DANGEROUS INTERSECTION SF2 – BLIND BENDS 

SF3 – FLOOD-PRONE ROAD

SF2

SF1

SF3

FOCUS ON “ DYNAMIC BLACK SPOTS”
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INCIDENT DETECTION APPROACH

• SAFESPOT interested in “SPEED COLLAPSE”
(incident not accident detection)

• Traditional systems: monitor speeds, 
traffic flows and occupancies;  
trigger alert when anomaly detected
(values exceed given threshold)

• STAGE 1: only roadside sensors – enhancements (especially
with WSN and measurements at closer intervals)

• STAGE 2: integration vehicle data – data fusion and map matching
experimentation to calculate: relative accuracy vehicle/roadside data, 
required sensor frequency, vehicles density, impact of percentage of 
equipped vehicles.

OBJECTIVE: IDENTIFY OPTIMUM TRADE-OFF BETWEEN:   
Detection Rate / Time to Detect / False Alarm Rate



15
ITS in Europe 2007, Aalborg, Denmark
Special Session SS07, 18 June

� � � � � � �
� � � 	
 � � � � � � �

� � � � 
 � �
� 
 � 	� � � � � 	

� � � � � � � � � � � � � �
� � � � 	� � � � � 	

� � � � � � � �

� � � � �� � � � � � 	


 � � Automatic Incident
Detection

� 
 � � � � � � � � � � � �
�� � � � �

� � � � � � 
 �� �� � � �

� � � � � �

� � � � � ��� � � �� � � � � �

� � �� � � � � �� � � 	

� � �� � � � � � �� �� �

� � �� � �
� 
 � � � � � � � � ����

� � � � � � �� ��� �	
� � � �� � �� �

�� �� � 	 � � � �

� � � 
 � � !�
� �� � � � �� � �

� � �� �

� � 
 �� �� � � � � � � ��

� � 
 �� �� � � � ��!

� � � �!�� � � � ��� 	 � � � �� "

� � 
 �� �� �" � �

� � 
 �� �� � � � � 	

# " � � � �� � �� � $�� � � � �

� � �� � �� � � �� � 	 �� � � �!

�� � � � �
� � �� � � � � � �� �� � � � �� � � � � � � 	

� � 
 �� �� � � � � �� �

� �� �� ����" � � � � �

� � � �� � �� � � 	

�� � � � � � � � � � �
� � % 	 � ��

� � � � � � 	
� � � � �

� � � � � � � �� � &��� � �	 � � �


 � 
 �� ��

' � (
� � � � � � ��

� � �� �� �
� � � 
 !

' � (
� � � � �� � � �

' � (
� �� � � � 


) � � � � *
� � � � � � �

++� 
 �
� � � � � �

� 
 � � � � �
�� � � �� �

, � �# �

� � 
 �� �� 	 �� � � � �� �

� � 	 �� �%� � � �

+� � � 
 &�� � � �	 � � �

' � � � � 	 �� � � � �� �

Cooperative Data Fusion
- � �� � � �" � �

“ Dynamic Black 
Spot” recognition

� � �� � � � � � � 	
� � �� � � � � � � ���

� � � � �� � � � � �� �� � �� %

� � � ��� � � � �  � � � � "

� � 
 �� �� � � � � � � � �

� � 
 �� �� � � � � � � � �

� � 
 �� �� � � � � � � � �

� � 
 �� �� � � � � � � � �

� � 
 �� �� � � � � � � �

� � 
 �� �� � � � � � � �

� � 
 �� �� � � � � � � �

� � 
 �� �� � � � � � � �

� � 
 �� �� � � � � � � �

� � 
 �� �� � � � � � � �

� � 
 �� �� � � � � 	

EVENT
REFINEMENT

SITUATION
REFINEMENT



16
ITS in Europe 2007, Aalborg, Denmark
Special Session SS07, 18 June

PARTNERS

ANAS



17
ITS in Europe 2007, Aalborg, Denmark
Special Session SS07, 18 June

INFRASENSE:
Jan 2008 – initial prototypes and validation

July 2008 – prototype completion
Jan 2009 – final analysis and assessment

Further information:

angela.spence@torino.miz.it


