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Background Statistics (UK)
(2000)

- 58 million people

- 245 million cars
- 30% of householdswith 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 killed or seriously injured

- 50% of NOX pollution from road transport
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Saf ety
. Road deaths fell from 4,694 in 1987 to - Casualty reductions not even across
3,298 in 1997 (30% reduction) modes. Pedestrians and two wheeler
- Serious injuries fell from 59,046 in riders are at even greater risk
1987 to 39,611 in 1997 (33% - Human error accounts for some 93%
reduction) of accidents

- Slight injuriesremained at 240,000

- Accident rates are three times as high
in built up areas as non built up areas
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UK Road Safety Targets for 2010

- 40% Reduction in fatal and serious
injuries by 2010, 50% for children

- 10% Reduction in all casualty rate

1994 - 1998 baseline

Congestion

- In last 25 years:
- 65%increase in milesdriven by private cars
- 33%increase in miles driven by goods vehicles
- 12% increase in road miles
- Average delay on motorways likely to
double by 2010
- £15 billion estimated economic cost of
congestion
- Severe impacts on lifestyles

Environment

LOCAL
- Air Quality
- Visual Intrusion
- Noise
- Severence
- Land Take/Use
GLOBAL
- Global Warming
(3.5°C and 1m rise in SeaLevel by 2100)

National Nitrogen Oxides Emissions
from Transport 1970-2025

(Source: CVTF, 1999)

National PM ,, Emissionsfrom Road
Transport 1970-2025

(Source: CVTF, 1999)

Vehicle Concepts
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To Summarise

- Carshave evolved in terms of design rather

than in functionality

- Thecar has provided unprecedented

increasesin mobility

- However, effects of congestion, pollution

and safety are becoming less acceptable

- Individuals and society’s expectations are

increasing

- Something must be done

How Well do Drivers Perform?

- LONGITUDINAL CONTROL

- LATERAL CONTROL

- LOCATION/ROUTEFINDING

Errorsin Driving

(Source: EC)

- External conditions e.g. limitations of vision by obstruction or

blinding

- Errors caused by distraction (e.g. phone, conversation)
- Overload
- Underload, caused by extended absence of sufficient stimuli

(highway hypnosis)

- Physical condition of the driver: fatigue, alcohol and drug

abuse

- Insufficient interaction time (high speed differences)

- Unfamiliarity with location and/or local driving behaviour
- Ignorance

- Lack of adequate skills or training

Instrumented Vehicle

Logger Screen




DS~DV Relationship of Following Vehicle

Typical Car Following Process (DGPS Recorded)
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What Can We Do?

- Manage and Control the network

- Encourage changesin travel behaviour

- Legislate and Enforce

- Support the driver/control the vehicle

ROMANSE

- Two ‘minor’

- Potential
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Road Pricing

Bus Lane




Bus Lane

Bitterne Bus Scheme

Ramp M etering

Ramp M etering
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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 Site for
Telematic Research

Advanced driver assistance functions offer: The responsibility remains at the
support in driving dynamics limitations driver. The increase in safety and
increased safety, efficiency and comfort comfort are essential !

< vision enhancement
In-Car %%
Navigation %%

« Intelligent illumination
+

RDS-TMC (¢}
=> %:‘%:% %:é% « Traffic signs

DRG 4

«Curve- &
Speed limit warnings
+ Adaptive gearbox
« Lane keeping

Level of critical safety situations

Examples for ADASE

Integrated Driver-Adaptive Systems

Holistic Safety Approach Ergonomics Approach
‘ Passive Safety Integrated Nomad After market
Active Safety 6. In-vehicle systems + systems systems
[ Crash Probability Crash > I
7.
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1. Safety i i
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Basic Vehicle Safety Occupant Protection
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(age, experience, functional abilities, motivation, etc)




iDRIVE

Reduces Number of Displays and Controls for Not

Driving Related Functions
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Snow Plough

Snow Clip

Picture courtesy of California PATH

11



Picture courtesy of California PATH

Function

Vehicle systems

AHS Target System
Integrated
Systems

Key
* 1% Generation

Stop & Go
Electronic

—»  Next Generation

> Nth Generation
tow bar Treelligent merging
Lane departure war ning
Intelligent
platooning Infrastructure
systems

obe
vehicles

< Adaptive -
4 cruise Priority operations

control

Lane Control

Access control

Variable
speed limit

Lanemarkers

Time

Path Clip
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Picture courtesy of Shaun Hutchinson, RCA

FINAL COMMENTS

1. ASTEPCHANGEIN THEROLEOFTHE
DRIVERISABOUT TO HAPPEN

Monitoring and support for the driving task
Increased safety before and after an impact
More information for guidance

“Bespoke” HMI

2. A STEPCHANGEIN NETWORK
MANAGEMENT ISHAPPENING

Monitoring network conditions
Management and control functions
Information dissemination
Activetraffic management

+ H+ H+ 1+
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3. VEHICLEMANUFACTURER AND
NETWORK OPERATOR
ACTIVITIESARENOT
INTEGRATED

+ + I+

Different objectives
Different timescales
Different budgets

4. MANY ISSUES TO BE RESOLVED

5. FULL AUTOMATION WILL
CONTINUETO ADVANCE

+ Segregated
+ Low speed urban
Suburbs

Problems: Solutions:
- Congestion - Access control
- Trip time - Intermodality
- Nuisance - Car-sharing
- Accidents - ACC++
- Dependance - Automated vehicles

+ Standards

+ Interoperability

+ Safety

+ Driver responsibility

City Centres
Problems : Solutions:
- City access - Access control
- Pollution - Better publictransit
- Quality of life - Car-sharing
- Accidents - Automated vehicles
Highways

Problems: Solutions:
- Throughput - Access control
- Delays - Platoons of trucks
- Pollution - ACC+
- Accidents - Separate traffic
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Problems:

- Accidents
- Accidents
- Accidents
- Mobility

Rural Roads

Solutions:

- Driver monitoring
- Speed control

- Stability control

- Trajectory control

Core Concept

Magnetically
Levitated
Pallet
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