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Introduction  

üMotivation for our research: 

üStudy impacts of V2X communications on safety, traffic 
efficiency, and fuel efficiency 

ü$ÅÖÅÌÏÐ ȰÓÍÁÒÔ ÁÐÐÌÉÃÁÔÉÏÎÓȱ ÔÈÁÔ ÕÓÅ 6Ψ8 ÃÏÍÍÕÎÉÃÁÔÉÏÎ 
for vehicles and RSUs  

üGLOSA, ARC, IVS and TJAW 

üUse of Fraunhofer VSimRTI for the implementation and 
assessment of them 
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Past Work  

Green Light Optimal Speed  

Advisory  
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× I2V Communications 

×RSU attached to traffic 
lights broadcast their 
timings and position 

×OBU receives messages and 
ÃÁÌÃÕÌÁÔÅÓ ÔÈÅ ȰÏÐÔÉÍÁÌ 
ÓÐÅÅÄȱ ÔÏ ÒÅÁÃÈ ÔÈÅ ÔÒÁÆÆÉÃ 
light in a green phase 

× It only advises the driver 

×Using random variables can 
ÅÍÕÌÁÔÅ ÄÒÉÖÅÒȭÓ ÂÅÈÁÖÉÏÒ  

 



project start date: 01.01.2011 | end date: 31.12.2013  

GLOSA Results  

Å Average fuel consumption is 
reduced ~7%, even for non-
equipped vehicles 
 

Å Average waiting time at traffic 
lights is reduced ~80%, even for 
non-equipped vehicles  
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Past Work cont.  

Adaptive Route Change  

× V2I & I2V communications 

× OBU broadcasts CAMs 

× RSU attached at traffic lights 
receive CAMs and computes 
congestion at intersection. 

× If a certain threshold is 
reached, it geocasts at the 
previous intersection DENM 
to inform about congestion 

× OBU reacts on DENM and 
advises for alternative route 

 

23/04/2012  Konstantinos Katsaros  



project start date: 01.01.2011 | end date: 31.12.2013  

ARC Results  

Å Average queue size is reduced. 
More benefits for higher traffic 
densities. Optimal point at ~80% 
equipped vehicles 

 

 

Å Average waiting time at traffic 
lights is reduced and uniformly 
distributed between the routes 
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Current Work  

ü IVS (In-vehicle Signage) 

üBring the traffic signs in the vehicle screen 

ü)ÎÃÒÅÁÓÅ ÔÈÅ ȰÓÉÇÈÔȱ ÏÆ ÄÒÉÖÅÒ 

üReduce the probability of missing a sign 

 

üTJAW (Traffic Jam Ahead Warning) 

üDecentralized algorithm to compute congestion using 
only V2V communications 

üGeocast DENM to inform for traffic jam 

üPossibility for alternative route 
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IVS  

üMain Challenge: How to simulate driving errors in an error-
free simulator? 

 

üPerformance analysis:  

üDriving Errors Vs. Application Penetration 

üDriving Errors Vs. Comm. Range 

üDriving Errors Vs. Frequency of Broadcast 

üDriving Errors Vs. Penetration with multi-hop 

23/04/2012  Konstantinos Katsaros  



project start date: 01.01.2011 | end date: 31.12.2013  

Britainõs Most Dangerous Road 

Reference area for IVS assessment  

The A682 between junction 13 of the M65 and Long Preston (0.5 deaths per 
10 miles annually); speeding traffic, blind turns, hidden junctions 
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IVS Flow Diagram  

Å V2X Message Receive Å Continuous run (every 1sec) 

23/04/2012  Konstantinos Katsaros  



project start date: 01.01.2011 | end date: 31.12.2013  

TJAW 

üMain Challenge: How to identify jam using only C2C 
communications? 

 

üPerformance analysis: 

üQueue size Vs. Application Penetration 

üStop Time Vs. Application Penetration 

üDriving Errors Vs. Application Penetration 

üQueue size Vs. Driving Behavior (*) 

With and without alternative route 
 

ɉɕɊ $ÒÉÖÅÒȭÓ ÃÏÍÐÌÉÁÎÃÅ ÔÏ ÔÈÅ ÁÄÖÉÃÅ 
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Britainõs Most Congested Road 

Reference area for TJAW assessment  

Å Bedford Road, Clapham (congested 92 hours a week) 
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