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Background Statistics (UK)
(2000)

· 58 mi l l ion people
· 24.5 mi l l ion cars
· 30% of  households wi th no car
· 400,000,000,000 car/km/year
· 160,000,000,000 tonne km of  goods/year
· 400,000 km of  roads
· 42,000 k i l led or seriously injured
· 50% of  NOX pol lution f rom road transport
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UK Population 1999
and 2021 by Age Group

(Source: ONS, 2001)

Wealth and Expectations
General  Household Expendi ture and 

M otoring Costs in the UK
(Source: Department for Transport, 2001)
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Motoring Cost All Household Expenditure

Safety

· Road deat hs fel l  f rom  4,694 i n  1987 t o 
3,298 i n  1997 (30% reduct i on ) 

· Ser i ous i n jur i es fel l  f rom  59,046 i n  
1987 t o 39,611 i n  1997 (33% 
reduct i on ) 

· Sl i gh t  i n jur i es rem ai ned at  240,000

· Acci den t  rat es are t h ree t i m es as h i gh  
i n  bu i l t  up areas as non  bui l t  up areas

· Casual t y  reduct i ons not  even  across 
m odes.  Pedest r i ans and t wo wheeler  
r i ders are at  even  great er  r i sk  

· Hum an er ror  accoun t s for  som e 93% 
of acci den t s

Speed v Accidents
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UK Road Safety Targets for 2010

· 40% Reduction in fatal  and serious 
injuries by 2010, 50% for chi ldren

· 10% Reduction in al l  casual ty rate

1994 - 1998 basel ine

Congestion

· In  last  25 years:
· 65% increase in mi les dr iven by pr ivate cars

· 33% increase in mi les dr iven by goods vehicles

· 12% increase in road miles

· Average delay  on  m ot orways l i k ely  t o 
double by  2010

· £15 bi l l i on  est i m at ed econom i c cost  of  
congest i on

· Severe i m pact s on  l i fest y les

Environment

LOCAL
· Ai r Qual i ty
· V isual  Intrusion
· Noise
· Severence
· Land Take/Use
GLOBAL
· Global  Warming

(3.5oC and 1m rise in Sea Level  by 2100)

National  N i trogen Oxides Emissions 
f rom Transport 1970-2025 

(Source: CVTF, 1999)

National  PM 10 Emissions f rom Road 
Transport 1970-2025 

(Source: CVTF, 1999)

Vehicle Concepts
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Solar Powered Fridge M otors

Irradiance sensor

Battery

Monocrystalline
PV module

To Summarise

· Cars have evolved in terms of  design rather 
than in functional i ty

· The car has provided unprecedented 
increases in mobi l i ty

· However, ef fects of  congestion, pol lution 
and safety are becoming less acceptable

· Individuals and society’s expectations are 
increasing

· Something must be done

How Wel l  do Drivers Perform?

· LONGITUDINAL CONTROL

· LATERAL CONTROL

· LOCATION/ROUTE FINDING

Errors in Driving
(Source: EC)

· External  condi ti ons e.g. l imi tati ons of  vision by obstruction or
bl inding

· Errors caused by distraction (e.g. phone, conversation)
· Overload
· Underload, caused by extended absence of  suf f icient stimul i  

(highway hypnosis)
· Physical  condi ti on of  the driver: fatigue, alcohol  and drug 

abuse
· Insuf f icient interaction time (high speed di f ferences)
· Unfami l iari ty wi th location and/or l ocal  driving behaviour
· Ignorance
· Lack of  adequate sk i l ls or training

Instrumented Vehicle Logger Screen
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Typical  Car Fol lowing Process DS~DV Relationship of  Fol lowing Vehicle 
(DGPS Recorded)
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What Can We Do?

· M anage and Control  the network

· Encourage changes in travel  behaviour

· Legislate and Enforce

· Support the driver/control  the vehicle

ROM ANSE

M odel l ing of  VM S Strategies

· Two ‘minor’ 
incident 
scenarios
– The Avenue (30 

minutes)
– Thornhi l l Park 

Rd (60 minutes)

· Potential  
network  savings 
of  75 and 250 
vehicle hours, 
respectively
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Bus Lane Bi tterne Bus Scheme

Ramp M etering

Gap Size

Ramp M etering

LANE CHANGE

Lane Changes from Lane 1 to Lane 2 (RM ON)

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

07
:0

5-0
7:

10

07
:1

5-
07

:2
0

07:
25

-0
7:

30

07
:3

5-0
7:

40

07
:4

5-
07

:5
0

07:
55

-0
8:

00

08
:0

5-
08

:1
0

08
:1

5-
08

:2
0

08
:2

5-
08

:3
0

08
:3

5-
08

:4
0

08
:4

5-
08

:5
0

Time 

N
u

m
b

er
 o

f 
L

an
e 

C
h

an
g

es
 (

1 
to

 2
)

Lane Changes from Lane 1 to Lane 2 (RM OFF)

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

07
:05

-0
7:1

0

07
:15

-0
7:2

0

07
:25

-0
7:3

0

07
:35

-0
7:4

0

07
:45

-0
7:5

0

07
:55

-0
8:0

0

08
:05

-0
8:1

0

08
:15

-0
8:2

0

08
:25

-0
8:3

0

08
:35

-0
8:4

0

08
:45

-0
8:5

0

Time

N
u

m
be

r 
o

f L
an

e 
C

ha
ng

es

� Statistically, 
Differences are 
Significant
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RTA

· Technology project
· 5.8Ghz Beacon
· Investigate use of

± Route Relevant Traffic 
Information

± Probe Vehicles for 
Network Monitoring

± Point-of-Interest

· National  Test Si te for 
Telematic Research

In-Car
Navigation

+
RDS-TM C

=>
DRG

ABS

BAS

ESP

ABC

ASCACC

• Lane keeping

Advanced driver assistance func tions offer:
�

support in d riving dynamic s lim itations
�

inc reased safety, effic iency and comfort

The responsibility  remains at the 
driver.  The inc rease in safety and 
comfort a re essentia l !

• Curve- & 
Speed limit warnings

• Adaptive gearbox

• Traffic signs

100

• Intelligent illumination

• vision enhancement

Normal
Driving

Safety
Systems
soft level

1.
2.

3. 4.

5.

6.

7.

Active Safety

Passive Safety

CrashCrash Probability

Warning
Systems

Automatic-

Safety

Systems
Assistance
Systems

Holistic Safety Approach 

Safety
Systems

for minimal 
crash

Safety
Systems
hard level Safety

Systems
after Crash

Emergency/
Mayday
Systems

crash
severity sensing
for ignition levels
and belt tension 

Pedestrian
airbag

Emergency
braking
system,
Collison
avoidance

Brake
assistant

Lane
departure
warning

ACC
S&G
etc

Occupant ProtectionBasic Vehicle Safety 

RescueColl ision Avoidance

Pre-Crash Phase
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Integrated Driver-Adaptive Systems
Ergonomics Approach

Nomad 
systems

Aftermarket 
systems

Integrated
In-vehicle systems ++

Dr iver
(age, experience, functional abilities, motivation, etc)

Complexity
of the
Road

context

Visual/Auditory/Input/output

Integrated HMI ?
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iDRIVE
Reduces Number of  Displays and Controls for Not 

Driving Related Functions
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Picture courtesy of California PATH
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Picture courtesy of California PATH

Path Cl ip

Time
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· VMS

· Ramp meter

· Lane markers

· Variable 
speed limit

· Access control

· Priority operations

Infrastructure 
systems

· DSRC

· ISA

· Probe
vehicles

· Intelligent
platooning

· Intelligent merging

Integrated 
Systems

Vehicle systems

· ADAS

· Stop & Go

· Electronic
tow bar

· AHS Target SystemKey

Nth Generation

· Adaptive
cruise
control

· Collision
warning

· Lane Control

· Lane depar ture war ning

Next Generation

1st Generation

· May day
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Picture courtesy of Shaun Hutchinson, RCA

FINAL COM M ENTS

1. A STEP CHANGE IN THE ROLE OF THE 
DRIVER IS ABOUT TO HAPPEN

� Monitoring and support for the driving task
� Increased safety before and after an impact
� More information for guidance
� “ Bespoke”  HMI

2. A STEP CHANGE IN NETWORK 
M ANAGEM ENT IS HAPPENING

± Monitoring network conditions
± Management and control functions
± Information dissemination
± Active traffic management
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3. VEHICLE M ANUFACTURER AND 
NETWORK OPERATOR 
ACTIVITIES ARE NOT 
INTEGRATED

± Different objectives
± Different timescales
± Different budgets

4. M ANY ISSUES TO BE RESOLVED

± Standards
± Interoperability
± Safety
± Driver responsibility

5. FULL AUTOM ATION WILL 
CONTINUE TO ADVANCE

± Segregated
± Low speed urban

City Centres

Problems :
· Ci ty access
· Pol lution
· Qual i ty of  l i fe
· Accidents

Solut ions :
· Access control
· Better publ ic transi t
· Car-sharing
· Automated vehicles

Suburbs

Problems :
· Congestion
· Trip time
· Nuisance
· Accidents
· Dependance

Solut ions :

· Access control
· Intermodal i ty
· Car-sharing
· ACC++
· Automated vehicles

Highways

Problems :
· Throughput
· Delays
· Pol lution
· Accidents

Solut ions :
· Access control
· Platoons of  trucks
· ACC+
· Separate traf f ic
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Rural  Roads

Problems :
· Accidents
· Accidents
· Accidents
· M obi l i ty

Solut ions :
· Driver moni toring
· Speed control
· Stabi l i ty control
· Trajectory control

 

Magnet ically 
Levi tat ed 

Pallet  
 

Ordinary 
Car  

Core Concept  


