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Combine
n Information Technology
n Communications
n Sensors
n Maps  and Databases

To deliver journeys/services that are
n More efficient
n Safer
n More comfortable

For  Rail, Air, Maritime and Road

CombineCombine
nn Information TechnologyInformation Technology
nn CommunicationsCommunications
nn SensorsSensors
nn Maps  and DatabasesMaps  and Databases

To deliver journeysTo deliver journeys//services that areservices that are
nn More efficientMore efficient
nn SaferSafer
nn More comfortableMore comfortable

For  Rail, Air, Maritime and RoadFor  Rail, Air, Maritime and Road

ITS TOOLS . . .ITS TOOLS . . .
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The early yearsThe early yearsThe early years
n Lot of ex-military hardware
n Expensive, large, power-hungry GPS
n 2G cellphones
n PC ‘horsepower’ low until ~ 1995  
n Japan focus on car navigation 
n US focus on eCall 
n Europe focus on traffic management and info
n Safety used to justify EC funding
n Everything developing in silos
n Car Cos wildly over-optimistic on CVHS

nn Lot of exLot of ex--military hardwaremilitary hardware
nn Expensive, large, powerExpensive, large, power--hungry GPShungry GPS
nn 2G cellphones2G cellphones
nn PC PC ‘‘horsepowerhorsepower’’ low until ~ 1995  low until ~ 1995  
nn Japan focus on car navigation Japan focus on car navigation 
nn US focus on eCall US focus on eCall 
nn Europe focus on traffic management and infoEurope focus on traffic management and info
nn Safety used to justify EC fundingSafety used to justify EC funding
nn Everything developing in silosEverything developing in silos
nn Car CCar Coos wildly overs wildly over--optimistic on CVHSoptimistic on CVHS
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PoliciesPoliciesPolicies
• Vehicle / road  comms
• Cellular telephony
• Microwave comms
• Data modelling / processing
• SatNav,  Route Guidance
• Digital mapping
• Position location & GPS
• Electronic vehicle identification
• Display techniques
• e-commerce, e-purses
• Biometrics and ID
• Image processing, ANPR
• Transponder design
• Human Factors & ergonomics
• Real-time Information
• Cost - benefit and evaluation
• Risk Assesment
• Architecture & standards
• Business models
• IT and power computing
• Data Privacy

•• Vehicle / road  commsVehicle / road  comms
•• Cellular telephonyCellular telephony
•• Microwave commsMicrowave comms
•• Data modelling / processingData modelling / processing
•• SatNav,  Route GuidanceSatNav,  Route Guidance
•• Digital mappingDigital mapping
•• Position location & GPSPosition location & GPS
•• Electronic vehicle identificationElectronic vehicle identification
•• Display techniquesDisplay techniques
•• ee--commerce, ecommerce, e--pursespurses
•• Biometrics and IDBiometrics and ID
•• Image processing, ANPRImage processing, ANPR
•• Transponder designTransponder design
•• Human Factors & ergonomicsHuman Factors & ergonomics
•• RealReal--time Informationtime Information
•• Cost Cost -- benefit and evaluationbenefit and evaluation
•• Risk AssesmentRisk Assesment
•• Architecture & standardsArchitecture & standards
•• Business modelsBusiness models
•• IT and power computingIT and power computing
•• Data PrivacyData Privacy

ToolsToolsProcessesProcesses
User behaviour/response

Traveller Information 

E-Safety  (ADAS, ISA, )

Location-based Services

Road User Charging

Deployment Issues 

CVHS (Intelligent Vehicles + 
Intelligent Infrastructure )

E-Ticketing

Smart cards

Traffic control & management

User behaviour/responseUser behaviour/response

Traveller Information Traveller Information 

EE--Safety  (ADAS, ISA, )Safety  (ADAS, ISA, )

LocationLocation--based Servicesbased Services

Road User ChargingRoad User Charging

Deployment Issues Deployment Issues 

CVHS (Intelligent Vehicles + CVHS (Intelligent Vehicles + 
Intelligent Infrastructure )Intelligent Infrastructure )

EE--TicketingTicketing

Smart cardsSmart cards

Traffic control & managementTraffic control & management
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VehiclesVehicles

InfrastructureInfrastructure

Energy networksEnergy networks

Wireless networksWireless networks

I TI T

Today ITS is in delivered in sectorsToday ITS is in delivered in sectorsToday ITS is in delivered in sectors

Maps / GPSMaps / GPS

PaymentPayment
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7 Reasons why ITS / transport will change7 Reasons why ITS / transport will change7 Reasons why ITS / transport will change

2020 ?2020 ?

Smart Smart 
devicesdevices

EnergyEnergy

Social Social 
networkingnetworking

E VsE Vs

Personalised Personalised 
informationinformation

CVHS CVHS 
emergingemerging

Autonomous Autonomous 
SafetySafety
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And is changing 1And is changing 1And is changing 1
VehiclesVehicles

InfrastructureInfrastructure

Autonomous brakingAutonomous braking

Wireless networksWireless networks

I TI T

PaymentPayment

N F C cellphoneN F C cellphone
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VehiclesVehicles

Wireless networksWireless networks

Traffic dataTraffic data

VehiclesVehicles

InfrastructureInfrastructure

Wireless networksWireless networks

Maps / GPSMaps / GPS

Dynamic SatNavDynamic SatNav

And is changing 2And is changing 2
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VehiclesVehicles

EV recharge EV recharge 
point locationpoint location

Energy networksEnergy networks

Wireless networksWireless networks

Maps / GPSMaps / GPS

PaymentPayment

And is changing 3And is changing 3



Anglo-Swedish PhD meeting May 2011  Futures  No  10

VehiclesVehicles

InfrastructureInfrastructure

Energy networksEnergy networks

Wireless networksWireless networks

I TI T

The future is convergence and servicesThe future is convergence and servicesThe future is convergence and services

Maps / GPSMaps / GPS

PaymentPayment

SafetySafety

Time EfficiencyTime Efficiency

Fuel/Energy EconomyFuel/Energy Economy

Resource EfficiencyResource Efficiency

ComfortComfort

Personalised informationPersonalised information

Personal securityPersonal security
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Three  examplesThree  examplesThree  examples
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Pressures on transport networks 1Pressures on transport networks 1Pressures on transport networks 1
n More throughput
n Improved safety
n Reduced environmental impact

n emissions
n noise levels
n visual intrusion

n Better integration with public transport
n More reliable/predictable freight trips

nn More throughputMore throughput
nn Improved safetyImproved safety
nn Reduced environmental impactReduced environmental impact

nn emissionsemissions
nn noise levelsnoise levels
nn visual intrusionvisual intrusion

nn Better integration with public transportBetter integration with public transport
nn More reliable/predictable freight tripsMore reliable/predictable freight trips



Anglo-Swedish PhD meeting May 2011  Futures  No  13

n Changing trends:
n population age distribution
n e-shopping
n tourism & leisure
n teleworking
n business location
n flexible office hours, manufacturing etc
n widespread personal ‘smart’ devices  

n Need flexibility & fast response to change

nn Changing trends:Changing trends:
nn population age distributionpopulation age distribution
nn ee--shoppingshopping
nn tourism & leisuretourism & leisure
nn teleworkingteleworking
nn business locationbusiness location
nn flexible office hours, manufacturing flexible office hours, manufacturing etcetc
nn widespread personal widespread personal ‘‘smartsmart’’ devices  devices  

nn Need flexibility & fast response to changeNeed flexibility & fast response to change

Pressures on transport networks 2Pressures on transport networks 2Pressures on transport networks 2
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VehiclesVehicles

Wireless networksWireless networks

InfrastructureInfrastructure

The CVHS solutionThe CVHS solution

VehiclesVehicles

VehiclesVehicles

Wireless networksWireless networks
Traffic dataTraffic data

Road Road 
conditioncondition

Trip adviceTrip advice

Remove the silos; introduce convergenceRemove the silos; introduce convergence
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CVHS - a strategic visionCVHS CVHS -- a strategic visiona strategic vision
Cooperative VehicleCooperative Vehicle--Highway Systems: joining up Highway Systems: joining up 
smarter roads and smarter vehicles using wirelesssmarter roads and smarter vehicles using wireless

n Big wins in road safety & network management
n Safer vehicles, more driver support & assistance 

= fewer accidents
n Better prediction and management of traffic flow 

= less congestion, reduced emissions and reduced 
energy consumption

n Less scope for disruption to traffic by drivers
n Range of new products and services for 

automotive manufacturers and ITS industry
n Widespread recognition of societal and commercial 

benefits

nn Big wins in road safety & network managementBig wins in road safety & network management
nn Safer vehicles, more driver support & assistance Safer vehicles, more driver support & assistance 

= fewer accidents= fewer accidents
nn Better prediction and management of traffic flow Better prediction and management of traffic flow 

= less congestion, reduced emissions and reduced = less congestion, reduced emissions and reduced 
energy consumptionenergy consumption

nn Less scope for disruption to traffic by driversLess scope for disruption to traffic by drivers
nn Range of new products and services for Range of new products and services for 

automotive manufacturers and ITS industryautomotive manufacturers and ITS industry
nn Widespread recognition of societal and commercial Widespread recognition of societal and commercial 

benefitsbenefits
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CVHS toolboxCVHS toolboxCVHS toolbox
nn Traffic & traveller informationTraffic & traveller information

nn Adaptive route guidanceAdaptive route guidance

nn Controlled  traffic flowControlled  traffic flow

nn Latitudinal / longitudinal supportLatitudinal / longitudinal support

nn LongLongalal collision avoidancecollision avoidance

nn LatLatalal collision avoidancecollision avoidance

nn Platooning / convoyingPlatooning / convoying

EasyEasy

HardHard
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Pressures on transport networks 3Pressures on transport networks 3Pressures on transport networks 3
n More throughput
n Improved safety
n Reduced environmental impact

n emissions
n noise levels
n visual intrusion

n Better integration with public transport
n More reliable/predictable freight trips

nn More throughputMore throughput
nn Improved safetyImproved safety
nn Reduced environmental impactReduced environmental impact

nn emissionsemissions
nn noise levelsnoise levels
nn visual intrusionvisual intrusion

nn Better integration with public transportBetter integration with public transport
nn More reliable/predictable freight tripsMore reliable/predictable freight trips

üü CVHSCVHS

üü CVHSCVHS

üü CVHSCVHS

üü CVHSCVHS

X X CVHSCVHS

üü CVHSCVHS

üü CVHSCVHS

üü CVHSCVHS
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Evolution: Now-2020Evolution: NowEvolution: Now--20202020
n Driver in full control of vehicle *
n Speed/behaviour monitored by Police
n Real-time information on traffic
n Driver assisted by in-car technology 

(electronic stability programmes; side 
manoeuvre, longitudinal collision 
warning; autonomous braking)

nn Driver in full control of vehicle Driver in full control of vehicle **
nn Speed/behaviour monitored by PoliceSpeed/behaviour monitored by Police
nn RealReal--time information on traffictime information on traffic
nn Driver assisted by inDriver assisted by in--car technology car technology 

(electronic stability programmes; side (electronic stability programmes; side 
manoeuvre, longitudinal collision manoeuvre, longitudinal collision 
warning; autonomous braking)warning; autonomous braking)

nn External speed  alert (ISA)External speed  alert (ISA)
nn RealReal--time information on journeystime information on journeys
nn Motorway charging introduced ? Motorway charging introduced ? 
nn Driver in command, rather than controlDriver in command, rather than control

* Except Airbag; ABS * Except Airbag; ABS etcetc
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nn Cooperative platoons of vehiclesCooperative platoons of vehicles

nn External speed  controlExternal speed  control
nn Driver manoeuvre overDriver manoeuvre over--rideride
nn InIn--car office systems acceptedcar office systems accepted
nn Automated highways: users are Automated highways: users are 

passengerspassengers
nn Mode choice  by price and Mode choice  by price and 

journey needsjourney needs
nn Public transport Public transport ““unitsunits”” for hirefor hire

Evolution: 2020Evolution: 2020--20352035
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Advice and Advice and 
guidanceguidance

Intelligent Intelligent 
InfrastructureInfrastructure

Intelligent VehiclesIntelligent Vehicles Cooperative vehicles  / Cooperative vehicles  / 
infrastructuresinfrastructures

Strategic Traffic ManagementStrategic Traffic ManagementStrategic Traffic Management

Intelligent Speed Adaptation

CVHS  Strategies

Automatic Traffic management

Road User Charging

Information Services / TCC, Transport Direct

U T M S

E V I

Dynamic Route Guidance
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A Future Strategic Network ? A Future Strategic Network ? A Future Strategic Network ? 

Distributor / Distributor / 
Feeder Feeder 
LanesLanes

InfrastructureInfrastructure
ControlledControlled

DriverDriver
ControlledControlled

DedicatedDedicated
Long DistanceLong Distance
Freight LaneFreight Lane

AutomatedAutomated
HighwayHighway

LaneLane
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Three  examplesThree  examplesThree  examples
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§ Seat belts uncommon – lap or static belts

§ Low understanding of injury causes

§ Little in-vehicle crash protection

§ No vehicle behaviour sensors

§ Child seats not invented

§ No common braking standards

§ Minimum tread depth requirements

§ No EuroNCAP

§§ Seat belts uncommon Seat belts uncommon –– lap or static beltslap or static belts

§§ Low understanding of injury causesLow understanding of injury causes

§§ Little inLittle in--vehicle crash protectionvehicle crash protection

§§ No vehicle behaviour sensorsNo vehicle behaviour sensors

§§ Child seats not inventedChild seats not invented

§§ No common braking standardsNo common braking standards

§§ Minimum tread depth requirementsMinimum tread depth requirements

§§ No EuroNCAPNo EuroNCAP

Where we were – 1960sWhere we were Where we were –– 1960s1960s
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§ Europe leads in understanding injury accidents 
§ New programmes to understand accident causation

§ 12+ Airbags in some cars

§ Consumer ratings for child seats 

§ EuroNCAP – 5 stars typical/Pedestrian pro 4 stars

§ Most new cars have a stability programme

§ Advanced sensor-driven controls becoming norm

§ Intelligent systems entering the market

§ Concerns over driver-in-loop / HM interaction

§§ Europe leads in understanding injury accidents Europe leads in understanding injury accidents 
§§ New programmes to understand accident causationNew programmes to understand accident causation

§§ 12+ Airbags in some cars12+ Airbags in some cars

§§ Consumer ratings for child seats Consumer ratings for child seats 

§§ EuroNCAP EuroNCAP –– 5 stars typical/Pedestrian pro 4 stars5 stars typical/Pedestrian pro 4 stars

§§ Most new cars have a stability programmeMost new cars have a stability programme

§§ Advanced sensorAdvanced sensor--driven controls becoming normdriven controls becoming norm

§§ Intelligent systems entering the marketIntelligent systems entering the market

§§ Concerns over driverConcerns over driver--inin--loop / HM interactionloop / HM interaction

Where we are nowWhere we are nowWhere we are now
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Conventional vehicle’s accidentConventional vehicleConventional vehicle’’s accidents accident
NormalNormal
DrivingDriving

AccidentAccident
UnavoidableUnavoidable

Active Secondary Safety, eg Active Secondary Safety, eg 
AirbagsAirbags

Passive Secondary Safety, eg Passive Secondary Safety, eg 
Vehicle StructuresVehicle Structures

ImpactImpact

AccidentAccident
AvoidableAvoidable

DriverDriver--deployed brakesdeployed brakes
DriverDriver--deployeddeployed steeringsteering

Cruise ControlCruise Control

IncidentIncident
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Intelligent Speed AdaptationIntelligent Speed Adaptation
Driver Drowsiness MonitorDriver Drowsiness Monitor
Lane Departure WarningLane Departure Warning
CoCo--op Vehicleop Vehicle--Highway SystemHighway System
Electronic Vehicle IdentificationElectronic Vehicle Identification

NormalNormal
DrivingDriving

Intelligent vehicle’s accidentIntelligent vehicleIntelligent vehicle’’s accidents accident

Accident avoided Accident avoided 
or less seriousor less serious
Gains to:  Safety, Gains to:  Safety, 
NHS, Industry as road NHS, Industry as road 
user, Industry as user, Industry as 
employeremployer

AirbagsAirbags
Vehicle StructuresVehicle Structures
ee--Call 999 serviceCall 999 service
Incident location reportIncident location report

ImpactImpact

Lat / Long Collision WarningLat / Long Collision Warning
Lat / Long Collision OverrideLat / Long Collision Override
Electronic Stability ProcedureElectronic Stability Procedure
Boost brake system pressureBoost brake system pressure
PrePre--tension seat beltstension seat belts
Configure air bag triggersConfigure air bag triggers
Configure suspension for impactConfigure suspension for impact

AccidentAccident
Seems likelySeems likely

Start Start 
mitigation mitigation 

actionsactions
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Vehicles will be part of infrastructureVehicles will be part of infrastructureVehicles will be part of infrastructure



Anglo-Swedish PhD meeting May 2011  Futures  No  28

Three  examplesThree  examplesThree  examples
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Infrastructure  
zone

Vehicle 
zone

Driver Driver 
decision decision 
pointpoint

Driving Driving 
Plan 1Plan 1

PrePre--trip informationtrip informationTrip planTrip plan

Driving Driving 
Plan 2Plan 2

OnOn--trip informationtrip information

OnOn--trip instructionstrip instructions
Network StatusNetwork Status

Local sensorsLocal sensors

Area sensorsArea sensors

Road Traffic Info  2008-styleRoad Traffic Info  2008Road Traffic Info  2008--stylestyle
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Driver Driver 
decision decision 
pointspoints

Driving Driving 
Plan 2Plan 2

Network symptom Network symptom 
databasedatabase

Driving Driving 
Plan 1Plan 1

PrePre--trip informationtrip informationTrip planTrip plan

Network StatusNetwork Status

Local sensorsLocal sensors

Area sensorsArea sensors

Network load Network load 
databasedatabase

Adaptive realAdaptive real--time time 
management and advicemanagement and advice

OnOn--trip informationtrip information

OnOn--trip instructionstrip instructions

OnOn--trip advicetrip advice

Road Traffic Info  2015-styleRoad Traffic Info  2015Road Traffic Info  2015--stylestyle

Travel Travel 
Plan 1Plan 1

Park & RidePark & Ride

RailRail

MetroMetro
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Park & RidePark & Ride

RailRail

MetroMetro

Driver Driver 
decision decision 
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Driving Driving 
Plan 2Plan 2

Network symptom Network symptom 
databasedatabase

Driving Driving 
Plan 1Plan 1

PrePre--trip informationtrip informationTrip planTrip plan

Network StatusNetwork Status

Local sensorsLocal sensors

Area sensorsArea sensors

Network load Network load 
databasedatabase

Adaptive realAdaptive real--time time 
management and advicemanagement and advice

OnOn--trip informationtrip information

OnOn--trip instructionstrip instructions

OnOn--trip advicetrip advice

Road Traffic Info  2015-styleRoad Traffic Info  2015Road Traffic Info  2015--stylestyle

Travel Travel 
Plan 1Plan 1
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Park & RidePark & Ride

RailRail

MetroMetro

Travel Travel 
Plan 1Plan 1

Driver Driver 
decision decision 
pointspoints

Driving Driving 
Plan 2Plan 2

Network symptom Network symptom 
databasedatabase

Driving Driving 
Plan 1Plan 1

PrePre--trip informationtrip informationTrip planTrip plan

Network StatusNetwork Status

Local sensorsLocal sensors

Area sensorsArea sensors

Network load Network load 
databasedatabase

Adaptive realAdaptive real--time time 
management and advicemanagement and advice

OnOn--trip informationtrip information

OnOn--trip instructionstrip instructions

OnOn--trip advicetrip advice

Ubiquitous personalised informationUbiquitous personalised informationUbiquitous personalised information
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A mobile A mobile ad hoc ad hoc network network —— a a 
number of mobile information number of mobile information 
devices cooperate to form a devices cooperate to form a 
dynamic computing network dynamic computing network 
without fixed infrastructurewithout fixed infrastructure. 

Information will be part of infrastructureInformation will be part of infrastructureInformation will be part of infrastructure



Anglo-Swedish PhD meeting May 2011  Futures  No  34

nn New Generation handNew Generation hand--heldshelds
nn location based serviceslocation based services
nn personalised information delivery personalised information delivery 
nn plan tripsplan trips
nn buy travel slotsbuy travel slots
nn guide between modesguide between modes
nn healthy travel optionshealthy travel options
nn monitor environment monitor environment 
nn http://www.transportdirect.infohttp://www.transportdirect.info

Personal support will use infrastructurePersonal support will use infrastructurePersonal support will use infrastructure
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We will move to complete integration  We will move to complete integration  We will move to complete integration  

City

Region

Country

Traffic Traffic 
managementmanagement

City

Region

Country

Traveller Traveller 
InformationInformation

City

Region

Country

Demand Demand 
managementmanagement

I n f r a s t r u c t u r e I n f r a s t r u c t u r e –– b a s e db a s e d

Vehicle  Vehicle  
basedbased



Anglo-Swedish PhD meeting May 2011  Futures  No  36

The future is convergence and servicesThe future is convergence and servicesThe future is convergence and services
SafetySafety

Time EfficiencyTime Efficiency

Fuel/Energy EconomyFuel/Energy Economy

Resource EfficiencyResource Efficiency

ComfortComfort

Personalised informationPersonalised information

Personal securityPersonal security

Personal 
wireless 
devices

Ubiquitous 
personalised 
information


