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1. WHY TRAFFIC MANAGEMENT (/)2

A Motorised road vehicle: A highly influential
iInvention mp Vehicular traffic

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

A Few vehicles: Static TM for safety
A Many vehicles: Dynamic TM for efficiency

A Too many vehicles (congestion): Dynamic TM
for protectiom fram degradation
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Network IEéindamental DiagiamiNEDNFD)

(Fahri, 2008; Geroliminis & Daganzo, 2008; Helbing 2009)

undersaturated; maximise speeds!

saturated: maximise capacity!

oversaturated: queue management, metering!
blocked: call the police or walk home!

total network flow or
flow of exiting
vehicles (veh/h)
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A Freeway traffic: strongly degraded daily

12 January 2011, 8:14 am 16 December 2010, 17:55 pm




Basic elements of an automatic control system

Inputs »Outputs
Actuators P Focess

Sensors
Measurements
Disturbance%— ——————— | REAL WORLD
S I S }_._._._.EO.M_P.U;ER
Control Data < —
Strategy | < Processing]; <

Goals

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

/// Methodology (Data processing, control strategy) ......
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Current TM Systems (ITS)

A Process : conventional vehicle flow
A Sensors : spot sensors (loops, vision,

magnetometers, radar, e

A Communications - wired
A Computing: central, decentralised, hierarchical
A Actuators-:road-si-de (RM, VSL,
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2. MAIN CURRENT TRAFFIC
MANAGEMENT TOOLS

(a))Motarwaysy s
- Ramp Metering: Few g
successful installations; most &=
(even metropolitam))
motorways uncontrolled

- Variable Speetl [Liimits Great
for safety; no efficiency/
iImprovement due to
simplistic control strategies

CumentStatusis: No capacity flow §
anywhere/anytime on uncontnolled =

(or badly controlled) motarways:.
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(0) )UrbanReach Networksriks

i~ Traffic Signhal Control: Good
progress (but also possible
Improvements) in non-
saturated conditions; no (4 >
operational system for over- &= S Y
saturated conditions o =T

- Public Transport Priority: Very
significant advances/
Implementations

CumemStateisis: Reasonable
performance but strong
degradation when network over-
loaded.
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(c)) Driveriinformatieniand=Reutecguidancelance

- Variable Message Sigis Many installations,
iInformation-based

- On-board navigators: Infancy penod;,
guidance-based

CumentStatusus: Virtually no predictive: systems;
serious route guidance strategies needed with
increasing penetration




(d)) Integrated:tirafficcControbtro!
- Urban/Motorway
- Within Motorway
I~ Guidance/Control

Cument Statuisus: Virtually no integration/synergyy
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Practice gap

- Competing responsibilities (e.q. corridor

traffic contraol)

(0)) Openational
- Sensor density/type/reliability/maintenance
- Control strategy advances/deployment
- Closed offthe-shelf systems

i~ Difficult field comparison

erc
11



3. EMERGINGNACS/(Vehiclel Automation
and Communication Systems)

Significant efforts: Automotive industny;, Research
community, Government agencies

Mostly vehicle-centric
Implications/Exploitatiom for traffic_flowvefficiency?

TRANIANZ1 TRAffic MANagementfor the: 215t Century
(ERC /Advanced! nvestigator Grant)
http://wwwitraman?21 tucgr/

Review identified 88 differenttVVACS
A 46 safety related
A 12 urban traffic
A 30 motorway traffic e
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http://www.traman21.tuc.gr/

A In-vehicle systems (. automated vehicles )

I~ Collision warning; automated queue, congestion, and
road works assistance; active green driving; obstacle
avoidance; lane keeping; ACC,; activelane-changing
or merging system; fully automated vehicles (Google
car); dri ver cssupervision,; &

I~ Mainly for safety and convenience: ADAS
I Some (few) VACS havedirect traffic flow implications

Y

/4 RS
Man e



A VIl'or cooperative systems (

connectedwvehiclesas)
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I Several of the previous functions, but better (e.g. CACC, cooperative

lane-cchangi ng,
I~ Vehicles = mobile sensors
I~ What applications for V2V?

€)

I Direct link TCC-->vehicle (re . g

A Platooning
I~ Various suggestions
I Dedicated lanes?
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Future TM Systems (C  -ITS)

A Praocesss. enhanced-capability vehicles
A Sensorss: vehicle-based
A Communicationsns: wireless, V2V, V2I, 12V

A Computing: central, massively decentralised,
hierarchical

A Actuators : in-vehicle

Implications/Exploitation for traffic flow efficiency?
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