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1. WHY TRAFFIC MANAGEMENT (TM)?

Â Motorised road vehicle: A highly influential 
invention      Vehicular traffic

Â Vehicles share the road infrastructure among 
them, as well as with other (vulnerable) users: 
TM needed

Â Few vehicles: Static TM for safety

Â Many vehicles: Dynamic TM for efficiency

Â Too many vehicles (congestion): Dynamic TM 
for protection from degradation
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Network Fundamental Diagram (NFD)
(Fahri, 2008; Geroliminis & Daganzo, 2008; Helbing 2009)
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veh in network

1. undersaturated; maximise speeds!
2. saturated: maximise capacity!
3. oversaturated: queue management, metering!
4. blocked: call the police or walk home!



Â Freeway traffic: strongly degraded daily

12 January 2011, 8:14 am 16 December 2010, 17:55 pm
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Basic elements of an automatic control system

Technology (Sensors, communications, computing, 
actuators): Skeleton

Methodology (Data processing, control strategy): 
Intelligence



Current TM Systems (ITS)

Â Process : conventional vehicle flow

Â Sensors : spot sensors (loops, vision, 
magnetometers, radar, é)

Â Communications : wired

Â Computing : central, decentralised, hierarchical

Â Actuators : road-side (RM, VSL, VMS, é)
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2. MAIN CURRENT TRAFFIC 
MANAGEMENT TOOLS é

(a) Motorways
ïRamp Metering: Few 

successful installations; most 
(even metropolitan) 
motorways uncontrolled
ïVariable Speed Limits: Great 

for safety; no efficiency 
improvement due to 
simplistic control strategies

Current Status : No capacity flow 
anywhere/anytime on uncontrolled 
(or badly controlled) motorways.
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(b) Urban Road Networks
ïTraffic Signal Control: Good 

progress (but also possible 
improvements) in non-
saturated conditions; no 
operational system for over-
saturated conditions
ïPublic Transport Priority: Very 

significant advances/ 
implementations

Current Status : Reasonable 
performance but strong 
degradation when network over-
loaded.
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(c) Driver Information and Route guidance
ïVariable Message Signs: Many installations, 

information-based
ïOn-board navigators: Infancy period, 

guidance-based

Current Status : Virtually no predictive systems; 
serious route guidance strategies needed with 
increasing penetration
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(d) Integrated Traffic Control 
ïUrban/Motorway
ïWithin Motorway
ïGuidance/Control

Current Status : Virtually no integration/synergy
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é AND DIFFICULTIES

(a) Organizational
ïReduced TM awareness
ïReduced TM funding
ïResearch-Practice gap
ïCompeting responsibilities (e.g. corridor 

traffic control)

(b) Operational
ïSensor density/type/reliability/maintenance
ïControl strategy advances/deployment
ïClosed off-the-shelf systems
ïDifficult field comparison
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3. EMERGING VACS (Vehicle Automation 
and Communication Systems)

ïSignificant efforts: Automotive industry, Research 
community, Government agencies

ïMostly vehicle-centric

ïImplications/Exploitation for traffic flow efficiency?

ïTRAMAN21: TRAffic MANagementfor the 21 st Century 
(ERC Advanced Investigator Grant) 
http://www.traman21.tuc.gr/

ïReview identified 88 different VACS

Á46 safety related

Á12 urban traffic

Á30 motorway traffic

http://www.traman21.tuc.gr/


Â In -vehicle systems ( automated vehicles )

ïCollision warning; automated queue, congestion, and 
road works assistance; active green driving; obstacle 
avoidance; lane keeping; ACC; active lane-changing 
or merging system; fully automated vehicles (Google 
car); driver supervision; é

ïMainly for safety and convenience: ADAS

ïSome (few) VACS have direct traffic flow implications
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Â VII or cooperative systems ( connected vehicles )

ïSeveral of the previous functions, but better (e.g. CACC, cooperative

lane-changing, é)

ïVehicles = mobile sensors

ïWhat applications for V2V?

ïDirect link TCC --> vehicle (e.g. route advise, VSL, lane change, é)

Â Platooning
ïVarious suggestions

ïDedicated lanes?
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Future TM Systems (C -ITS)

Â Process : enhanced-capability vehicles

Â Sensors : vehicle-based

Â Communications : wireless, V2V, V2I, I2V

Â Computing : central, massively decentralised, 
hierarchical

Â Actuators : in-vehicle

Implications/Exploitation for traffic flow efficiency?
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