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A b s t r a c t  

PROMETHEUS and D R I V E  a re  major  European i n i t i a t i v e s .  
They share t h e  common o b j e c t i v e s  o f  a p p l y i n g  
advanced techno logy  t o  t h e  r e d u c t i o n  o f  road a c c i d e n t  
r i s k  and t h e  improvement o f  t r a f f i c  e f f i c i e n c y .  The 
c e n t r a l  theme o f  PROMETHEUS i s  t h e  i n t e l l i g e n t  co- 
p i l o t ;  t h e  programme i s  focussed on systems wh ich  a i d  
t h e  d r i v e r  d i r e c t l y  w h i l e  D R I V E  c o n c e n t r a t e s  on t h e  
i n f r a s t r u c t u r e  o f  systems. 
complementary. 
t o  these programmes and examines t h e i r  p o t e n t i a l  impact  
on road  th roughput .  
due t o  D R I V E  w i l l  m a i n l y  come f r o m  t h e  a p p l i c a t i o n  o f  
dynamic r o u t e  guidance and i n f o r m a t i o n  systems and 
a re  l i k e l y  t o  be e v o l u t i o n a r y ;  t h o s e  due t o  PROMETHEUS 
c o u l d  i n c r e a s e  t h e  maximum e f f e c t i v e  th roughput  o f  
roads by between t w e n t y  and seve ra l  hundred per  cen t  
b u t  ma jor  problems remain t o  be so lved.  

1. I n t r o d u c t i o n  

PROETHEUS i s  an acronym f o r  'PROgraMme f o r  European 
T r a f f i c  w i t h  H ighes t  E f f i c i e n c y  and Unprecedented 
Sa fe ty ' .  It began i n  1986 when e leven major  c a r  
manufacturers agreed t o  work t o g e t h e r  t o  e x p l o r e  t h e  
p o t e n t i a l  o f  advanced e l e c t r o n i c  and comput ing tech -  
no logy  f o r  improv ing  road  s a f e t y  and t r a f f i c  e f f i c i e n c y .  
The European Commission (EC) was a l s o  c o n s i d e r i n g  
a programme w i t h  s i m i l a r  o b j e c t i v e s  and i n  1987 p ro -  
posed t h e  D R I V E  (Ded ica ted  Road I n f r a s t r u c t u r e  f o r  
V e h i c l e s  i n  Europe) programme. It took  some t i m e  
t o  draw up t h e  f i n a l  programme o f  work f o r  D R I V E  and 
research  commenced i n  January 1989. 

Both PROMETHEUS and D R I V E  a re  l a r g e  programmes w i t h  
complex o b j e c t i v e s .  T h i s  paper o u t l i n e s  t h e  r e s e a r c h  
programme o f  bo th  p r o j e c t s  and d iscusses  t h e  p o t e n t i a l  
impact i n  one o f  t h e  c e n t r a l  areas, t r a f f i c  manage- 
ment. 

Hence t h e  programmes a r e  
Th is  paper d iscusses  t h e  background 

It conc ludes  t h a t  t h e  changes 

2. PROMETHEUS 

2.1 PROMETHEUS PROMETHEUS i s  one o f  t h e  
l a r g e s t  p r o j e c t s  w i t h i n  t h e  EUREKA framework. 
was e s t a b l i s h e d  i n  1985 by t h e  m i n i s t r i e s  respons- 
i b l e  f o r  i n d u s t r i a l  research  and development w i t h i n  
19 European c o u n t r i e s ,  i e ,  i t  i s  no t  sponsored by 
t h e  EC. 
R and D between companies i n  two o r  more c o u n t r i e s .  
There a re  now almost t h r e e  hundred EUREKA p r o j e c t s ,  
r a n g i n g  f rom t h e  development o f  h i g h  d e f i n i t i o n  t e l e -  
v i s i o n  t o  medical  d i a g n o s t i c  k i t s .  F i n a n c i a l  suppor t  
f o r  EUREKA work comes, i n  t h e  main, f r o m  t h e  m i n i s t r i e s  
r e s p o n s i b l e  f o r  i n d u s t r i a l  research  and development 
w i t h i n  t h e  p a r t i c i p a t i n g  c o u n t r i e s .  There i s  no 
c e n t r a l  budget; a l l  p a r t i c i p a n t s  must seek t h e i r  
own f i n a n c i a l  suppor t .  The l e v e l  o f  suppor t  a v a i l -  
ab le  t o  p a r t i c i p a t i n g  o r g a n i s a t i o n s  v a r i e s  f rom c o u n t r y  
t o  count ry ,  b u t  i s  t y p i c a l l y  between about 20 per  
cen t  and 70 pe r  cen t  o f  t h e  r e l e v a n t  c o s t s  o f  t h e  
i n d u s t r i  a1 p a r t i c i p a n t s .  

EUREKA 

The o b j e c t i v e  was t o  promote c o l l a b o r a t i v e  
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PROMETHEUS i s  l e d  by a S t e e r i n g  Committee which has 
r e p r e s e n t a t i v e s  f r o m  v e h i c l e  manufac turers  f r o m  f i v e  
European c o u n t r i e s .  A t  p resent  t h e y  a re  BMW, 
Daimler-Benz, Porsche, Vol kswagen and MAN (West 
Germany), F i a t  ( I t a l y ) ,  Matra,  PSA and Renau l t  
(F rance ) ,  SAAB and Volvo (Sweden) and Jaguar and 
Ro l ls -Royce (UK). 

Most EUREKA p r o j e c t s  a re  aimed a t  d e v e l o p i n g  equ ip-  
ment o r  a p rocess  which w i l l  l e a d  d i r e c t l y  t o  a new 
market.  PROMETHEUS i s  d i f f e r e n t .  Compet i t ion  
between v e h i c l e  manufac turers  i s  always f i e r c e  and 
i t  would have been ex t remely  d i f f i c u l t  t o  promote 
near market research  i n  such a d i v e r s e  group. It 
i s  a l s o  aimed a t  e x p l o r i n g  t h e  p o t e n t i a l  b e n e f i t s  
o f  a p p l y i n g  a broad range o f  new techno logy  t o  areas, 
such as road  sa fe ty ,  which a re  o f  genera l  community 
i n t e r e s t  and n o t  j u s t  r e s t r i c t e d  t o  v e h i c l e  manu- 
f a c t u r e r s  and purchasers.  
and most impor tan t ,  d e c i s i o n s  taken by t h e  PROMETHEUS 
S t e e r i n g  Committee was t h a t  t h e  research  shou ld  be 
p r e - c o m p e t i t i v e  and t h a t  c o n t r i b u t i o n s  o f  research  
and ideas  shou ld  be r e c r u i t e d  w i d e l y  f r o m  a range o f  
U n i v e r s i t i e s  and Research L a b o r a t o r i e s .  A t  t h e  
end of 1987, towards t h e  end o f  t h e  p r o j e c t  d e f i n i t i o n  
phase, o t h e r  i n d u s t r i a l  p a r t n e r s  f r o m  t h e  v e h i c l e  
equipment s u p p l i e r s  and component manufac turers  were 
i n v i t e d  t o  j o i n  t h e  programme. A l l  o f  these p a r t n e r s  
w i l l  remain w i t h  t h e  programme u n t i l  i t s  scheduled 
comple t ion  i n  1993. 

The d i f f e r e n t  methods o f  s u p p o r t i n g  r e s e a r c h  w i t h i n  
t h e  c o u n t r i e s  w i t h  pa r tne rs  i n  PROMETHEUS makes i t  
d i f f i c u l t  t o  e s t i m a t e  t h e  f u n d i n g  a v a i l a b l e  f o r  t h e  
programme. 
s c i e n t i s t s  and eng ineers  now p a r t i c i p a t e  i n  t h e  work. 

2.2 Research Framework PROMETHEUS i s  a l a r g e  
R and D programme spread over  f i v e  c o u n t r i e s  and 
w i t h  about 60 p a r t i c i p a t i n g  o r g a n i s a t i o n s .  The 
research  s t r a d d l e s  a whole range o f  t e c h n o l o g i e s  
and t h e r e  a re  many i n d i v i d u a l  components, each w i t h  
i t s  own subset o f  o b j e c t i v e s .  
i t  e x t r e m e l y  d i f f i c u l t  t o  manage as one l a r g e  p r o j e c t .  
Over i t s  l i f e  i t  has evo lved i n t o  a range o f  sub- 
p r o j e c t s  w i t h  numerous c r o s s  l i n k s  t o  ensure t h a t  
i n f o r m a t i o n  and ideas  are exchanged e f f e c t i v e l y .  The 
whole p r o j e c t  i s  managed by t h e  Management S t e e r i n g  
Committee, which has r e p r e s e n t a t i o n  f r o m  each o f  
t h e  p a r t i c i p a t i n g  v e h i c l e  companies. 

The c e n t r a l  concept o f  PROMETHEUS i s  t h e  i n t e l l i g e n t  
c o - p i l o t ,  an i n t e g r a t e d  s e t  o f  systems t o  a i d  and 
enhance t h e  c a p a b i l i t y  o f  t h e  d r i v e r .  A l though t h e  
development w i l l  p r o v i d e  some o f  t h e  f u n c t i o n s  r e q u i r e d  
f o r  f u l l y  au tomat ic  d r i v i n g  t h a t  i s  n o t  t h e  o b j e c t i v e ;  
t h e  t e c h n i c a l  problems and doubts about t h e  fundamental  
need f o r  such a system r u l e  i t  ou t  f o r  t h e  present .  
The c o - p i l o t  concept a l l ows  t h e  development o f  a 
number o f  f u n c t i o n s  which can be developed and 
i n t e g r a t e d  i n t o  o n - v e h i c l e  systems w h i l e  s t i l l  s a t i s -  
f y i n g  t h e  requ i rement  t h a t  t h e  d r i v e r  i s  i n  charge. 

Hence one o f  t h e  e a r l i e s t ,  

However more than t h r e e  hundred 

Th is  d i v e r s i t y  makes 
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The i n i t i a l  i n d u s t r i a l  programme w i t h i n  PROMETHEUS was 
d i v i d e d  i n t o  t h r e e  broad areas, PRO-CAR, PRO-NET and 
YRO-ROAD. Wi th in  these sub-programmes eleven 
thematic p r o j e c t s '  were developed, each concerned 

w i t h  development i n  one area o f  technology. I n  
a d d i t i o n  t h e  companies are  developing a number o f  
demonstrator p r o j e c t s ;  t h e  aim w i t h  these i s  t o  
p rov ide  ' technology p u l l '  which w i l l  c l a r i f y  t h e  
impor tan t  developments needed w i t h i n  t h e  thematic 
p r o j e c t s .  

A t  an e a r l y  stage i n  t h e  development o f  PROMETHEUS i t  
was r e a l i s e d  t h a t  many o f  t h e  ideas and concepts be ing  
discussed cou ld  n o t  be r e a l i s e d  by t h e  a v a i l a b l e  tech-  
nology. 
Four sub-programmes were e s t a b l i s h e d  t o  s a t i s f y  t h i s  
need: they  are  PRO-CHIP (custom i n t e g r a t e d  c i r c u i t s  
and advanced sensors), PRO-ART ( a r t i f i c i a l  i n t e l l i g e n c e  
and advanced s igna l  p rocess ing)  and PRO-COM (comm- 
u n i c a t i o n s  technology).  The f i n a l  group was i n i t i a l l y  
known as PRO-GENERAL b u t  t h i s  has now been abbreviated 
t o  PRO-GEN; t h e  aim o f  t h i s  group i s  t o  b r i n g  e x i s t i n g  
t r a f f i c  management and road s a f e t y  e x p e r t i s e  i n t o  
t h e  programme. The o v e r a l l  s t r u c t u r e  of PROMETHEUS 
and t h e  l i n k s  between sub-programmes are  shown i n  
F i g u r e  1. 

There was a need f o r  i n p u t s  o f  bas ic  research. 

2.3 PRO-CAR The PRO-CAR programme i s  p r i m a r i l y  
concerned -stems which are  who l ly  contained 
w i t h i n  t h e  veh ic le .  I f  descr ibed i n  terms o f  t h e  
i n t e l l i g e n t  c o - p i l o t  system they  are  systems f o r  
enhancing t h e  senses o f  t h e  d r i v e r .  
examined w i t h i n  t h e  PRO-CAR framework inc lude:  

A n t i - c o l l i s i o n  systems; 
o r  o p t i c a l  radar  systems which w i l l  mon i to r  t h e  road 
ahead and g i v e  warnings o f  p o t e n t i a l  hazards. Usua l ly  
t h e  ou tpu ts  f rom these w i l l  merely r e i n f o r c e  t h e  i n f o r -  
mat ion t h e  d r i v e r  sees i n  t h e  scene ahead; 
some parameters, such as c l o s i n g  v e l o c i t i e s ,  a re  
d i f f i c u l t  f o r  d r i v e r s  t o  es t imate  and mechanical measure- 
ment cou ld  p rov ide  va luab le  a d d i t i o n a l  in fo rmat ion .  

V i s i o n  enhancement systems; 
b i l i t y  by p r o v i d i n g  some c a p a b i l i t y  o f  seeing us ing  
i n f r a - r e d  o r  u l t r a  v i o l e t  l i g h t  w i t h  appropr ia te  sensors 
and d i s p l a y s  i n  t h e  car .  

Road sur face  sensors; 
o f  f r i c t i o n  between t h e  t y r e  and t h e  road t o  determine 
t h e  l i m i t s  o f  adhesion and warn t h e  d r i v e r  i f  he 
approaches them. 
c o n d i t i o n s  up t o  about lkm ahead which means t h a t  
advanced systems o f  t h i s  t y p e  would i n c l u d e  comnunica- 
t i o n s  equipment t o  r e l a y  t h e  i n f o r m a t i o n  back along 
a t r a f f i c  stream. 

D r i v e r  Monitors;  t h e  PRO-CAR work inc ludes  d r i v e r  
mon i to r ing ,  normal ly  by ana lys ing  t h e  p a t t e r n  o f  s t e e r -  
i n g  c o r r e c t i o n s  and c o n t r o l  movements and d e t e c t i n g  
when t h e  performance i n d i c a t e s  h i s  a b i l i t i e s  are 
impaired, p o s s i b l y  due t o  be ing  o v e r - t i r e d .  

The dominant theme i n  these PRO-CAR systems i s  improving 
road sa fe ty ,  p r i m a r i l y  f o r  t h e  d r i v e r  o f  t h e  veh ic le .  
However they  i n t e r f a c e  d i r e c t l y  w i t h  t h e  way t h a t  he 
c o n t r o l s  t h e  v e h i c l e  and de termin ing  whether they  w i l l  
produce a r e a l  r e d u c t i o n  i n  acc ident  r i s k  i s  a d i f f -  
i c u l t  task .  
behaviour, and an a p p r e c i a t i o n  o f  how he w i l l  use t h e  
f e a t u r e s  prov ided by t h e  new system; 
v i s i o n  enhancement system might  have l i t t l e  impact on 
acc ident  ra tes ,  o r  even a negat ive  impact, i f  d r i v e r s  
e l e c t e d  t o  d r i v e  more q u i c k l y  when v i s i b i l i t y  i s  poor. 
The systems must be s t u d i e d  by assessing d r i v e r  r e a c t i o n ,  
bo th  i n  s imu la to rs  and when d r i v i n g  t e s t  veh ic les .  

Systems being 

these t y p i c a l l y  use microwave 

however 

these would improve v i s i -  

these measure t h e  c o e f f i c i e n t  

I d e a l l y  d r i v e r s  need t o  know about 

It demands an understanding o f  d r i v e r  

f o r  example a 

Hence a v a r i e t y  of themat ic research p r o j e c t s  a re  
needed f o r  PRO-CAR, extending w e l l  beyond t h e  bas ic  
t e c h n i c a l  development o f  systems. The r e l e v a n t  
p r o j e c t s  are:  

- Sensors and s igna l  processing; 

- Ac tua t ing  Systems and Vehic le opera t ion ;  

- General a r c h i t e c t u r e  ( i e ,  systems a r c h i t e c t u r e ) ;  

- Man-Machine I n t e r f a c e  and; 

- Veh ic le  s a f e t y  and system dependab i l i t y .  

2.4 PRO-NET PRO-NET systems depend on commun- 
i c a t i o n  l i n k s w e e n  veh ic les .  
l e v e l  t h i s  communication l i n k  can be used merely t o  
pass i n f o r m a t i o n  f rom one v e h i c l e  t o  another; f o r  
example t h e  f r i c t i o n  i n f o r m a t i o n  der ived  by t h e  PRO-CAR 
sensors. However once communication l i n k s  a re  i n  
p l a c e  i t  becomes a t t r a c t i v e  t o  use them t o  pass bas ic  
i n f o r m a t i o n  about t h e  speed o f  t h e  v e h i c l e .  
i s  a l s o  r e l a t i v e l y  s t r a i g h t f o r w a r d  t o  engineer them t o  
measure t h e  separa t ion  and t h e  r e l a t i v e  bear ing  o f  
ad jacent  veh ic les .  
PRO-NET processor i n  a v e h i c l e  i t  i s  p o s s i b l e  t o  
b u i l d  up a model o r  ' p l a n '  o f  t h e  p o s i t i o n ,  separat ion,  
r e l a t i v e  bear ing  and r e l a t i v e  v e l o c i t y  o f  a l l  v e h i c l e s  
on t h e  adjacent s t r e t c h  o f  road. Th is  i s  p r e c i s e l y  
t h e  i n f o r m a t i o n  t h a t  a d r i v e r  has and uses t o  c o n t r o l  
h i s  veh ic le .  

The f i r s t  s tep  i n  PRO-NET developmeyt i s  t o  produce t h e  
system which w i l l  permi t  t h i s  ' p l a n  t o  be computed 
and maintained i n  r e a l  t ime as veh ic les  d r i v e ;  t h e  
nex t  i s  t o  examine how i t  can be used t o  a i d  t h e  
d r i v e r  i n  ways t o  reduce acc ident  r i s k  and improve 
t r a f f i c  f low.  
computing systems which process t h i s  ' p l a n  t o  d e r i v e  
i n f o r m a t i o n  which can be presented t o  t h e  d r i v e r  
b u t  beyond t h a t  i t  may be p o s s i b l e  t o  i n t e r f a c e  i t  
d i r e c t l y  w i t h  t h e  v e h i c l e  c o n t r o l s .  

The thematic p r o j e c t s  which are  main ly  concerned 
w i t h  PRO-NET systems are:  

A t  t h e  s imp les t  

I t  

Hence w i t h i n  t h e  memory o f  a 

A t  f i r s t  t h e  o b j e c t i v e  i s  To develop 

- PRO-NET system engineer ing;  

- Communication f o r  PRO-NET and PRO-ROAD and; 

- Emergency warning systems. 

2.5 PRO-NET Safe ty  Systems I n  p r i n c i p l e  PRO-NET 
systems c o u l d  have an impact on road sa fe ty .  
t h e  ' p l a n '  processor i n  t h e  v e h i c l e  d e t e c t s  t h a t  
adjacent v e h i c l e s  a re  moving w i t h  a v e l o c i t y  and 
t r a j e c t o r y  t h a t  means t h a t  a c o l l i s i o n  i s  l i k e l y  
i t  can warn t h e  d r i v e r  o r  even assume l i m i t e d  c o n t r o l  
o f  t h e  v e h i c l e  t o  avoid t h e  accident.  

Assessing t h e  p o t e n t i a l  impact o f  PRO-NET systems i s  
d i f f i c u l t .  T y p i c a l l y  over 90 per  cent  o f  acc idents  
can be ascr ibed t o  a temporary f a i l i n g  i n  d r i v e r s  
and are  p o t e n t i a l  savings f o r  PRO-NET systems. I n  
r e a l i t y  t h e  system t o  prevent many o f  those would 
demand a system of  h igher  c a p a b i l i t y  and r e l i a b i l i t y  
than t h e  d r i v e r ;  
i t  i s  imposs ib le  w i t h i n  t h e  fo reseeab le  f u t u r e  t o  
develop a system w i t h  t h e  c a p a b i l i t i e s  o f  a human 
being . 
A methodology f o r  g u i d i n g  t h e  development o f  t h i s  
t y p e  o f  s a f e t y  system and assessing t h e  p o t e n t i a l  
b e n e f i t s  i s  being developed w i t h i n  PRO-GEN. 

I f  

i t  r e t u r n s  t o  t h e  problem t h a t  

I n  t h e  
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p a s t  seve ra l  European c o u n t r i e s  have conducted i n -  
depth on t h e  spot  a n a l y s i s  o f  road  acc iden ts ,  
t hese  were based on hav ing  an e x p e r t  team on standby 
which was c a l l e d  o u t  when a s e r i o u s  acc iden t  was 
r e p o r t e d  t o  t h e  p o l i c e .  I n  France and West Germany 
researchers  a r e  examin ing t h e  reco rds  f rom these  i n -  
depth analyses and ask ing  t h e  q u e s t i o n  "What t y p e  
o f  PROMETHEUS system f u n c t i o n  would have been needed 
t o  avo id  o r  m in im ise  t h e  impact  o f  t h i s  t y p e  of 
acc iden t? " .  I n  some cases i t  i s  c l e a r  t h a t  n o t h i n g  
c o u l d  have been done; 
i n d i c a t i o n s  t h a t  some o f  t h e  p o s s i b l e  f u n c t i o n s  o f  
PRO-NET m igh t  have helped.  
work i s  needed on computer s i m u l a t i o n s .  
t h e  i n t e n t i o n  i s  t o  b u i l d  up a d e t a i l e d  p i c t u r e  o f  
t h e  i n c i d e n t s  t h a t  m igh t  have been prevented by a 
workable PRO-NET system; t h e  numbers o f  t hese  can 
t h e n  be sca led  up u s i n g  n a t i o n a l  acc iden t  s t a t i s t i c s  
t o  p r e d i c t  t h e  expected b e n e f i t .  The i d e a l  would 
be t o  i d e n t i f y  a s e t  o f  system f u n c t i o n s  which would be 
u s e f u l  i n  m i n i m i s i n g  a range o f  i n c i d e n t  types.  

There a r e  problems which need t o  be addressed i n  t h e  
research  assoc ia ted  w i t h  PRO-NET. 
a b i l i t y  o f  deve lop ing  an i n t r o d u c t i o n  s t r a t e g y ;  
t h e  system be e f f e c t i v e  i f  o n l y  a few v e h i c l e s  on 
t h e  road  a re  equipped o r  i s  i t  v i t a l  t h a t  a l l  v e h i c l e s  
have work ing equipment? 
o f  b r i n g i n g  v u l n e r a b l e  road  users,  such as pedes t r i ans  
and c y c l i s t s ,  i n t o  t h e  system so t h a t  i t s  b e n e f i t  
i s  n o t  r e s t r i c t e d  t o  h i g h  speed s p e c i a l  roads.  One 
p o s s i b i l i t y  i s  t o  i s s u e  them w i t h  a s imp le  l i g h t w e i g h t  
t ransponder  b u t  t h e  p r a c t i c a b i l i t y  of t h i s  approach 
i s  open t o  ques t i on .  F i n a l l y  t h e r e  i s  t h e  ques t i on  
o f  how d r i v e r s  would use t h e  system; i f  t h e y  drove 
w i t h  l e s s  c a r e  a f t e r  i t s  i n s t a l l a t i o n  t h e  b e n e f i t s  
c o u l d  be negated. 

The o t h e r  major  area where e x t e n s i v e  research  would 
be needed i s  t h a t  be ing  assessed w i t h i n  t h e  Veh ic le  
Sa fe ty  and System D e p e n d a b i l i t y  t hemat i c  p r o j e c t .  A 
p r a c t i c a l  PRO-NET system m i g h t  e v e n t u a l l y  i n t e r f a c e  
w i t h  p r imary  c o n t r o l s  o f  veh ic les ,  such as t h e  acce l -  
e r a t o r ,  brake and p o s s i b l y  even s t e e r i n g .  
would have ma jo r  consequences and t h e  probabi  1 i t y  
of caus ing an acc iden t  would be h igh .  A f a i l u r e  
m i g h t  occur  i n  t h e  hardware, t h e  so f tware  o r  i n  t h e  
o v e r a l l  system s t r u c t u r e ;  reduc ing  t h e  j o i n t  prob-  
a b i l i t y  o f  a l l  f a i l u r e  modes t o  an accep tab le  l e v e l  
i s  a major  t ask .  

It i s  i n s t r u c t i v e  t o  examine t h e  f a i l u r e  r a t e  o f  t h e  
e x i s t i n g  d r i v i n g  process. 
t i o n  o f  22 m i l l i o n  and t h e r e  a r e  5,000 road  deaths 
each year .  The average j o u r n e y  d i s t a n c e s  and speeds 
i n d i c a t e  an average v e h i c l e  usage o f  about 350 hours 
each yea r .  Hence t h e  MTBF (mean t i m e  between f a i l u r e )  
of t h e  p resen t  d r i v e r  v e h i c l e  system can be eva lua ted  
as 1.5 m i l l i o n  hours f o r  f a t a l  acc iden ts .  T h i s  i s  an 
ex t reme ly  h i g h  f i g u r e  i n  comparison w i t h  most conven- 
t i o n a l  eng inee r ing  systems. 
such as j e t  a i r c r a f t  o r  n u c l e a r  power p l a n t s ,  have 
e x t e n s i v e  f a u l t  m o n i t o r i n g  and r e p a i r  by e x p e r t  teams. 
If PRO-NET were t o  be success fu l  t h e  accep tab le  i n c r e a s e  
i n  r i s k  o f  a f a t a l  acc iden t  due t o  system f a i l u r e s  
m igh t  need t o  be t e n  t imes  t h i s  f i g u r e ,  i e ,  a MTBF 
of 15 m i l l i o n  hours. 
f i g u r e s  o f  t h i s  o rde r  a r e  p o s s i b l e .  

T y p i c a l l y  

i n  o t h e r s  t h e r e  a r e  c l e a r  

Sometimes d e t a i l e d  research  
E v e n t u a l l y  

One i s  t h e  p r a c t i c -  
w i l l  

The second i s  t h e  problem 

Any f a i l u r e  

The UK has a v e h i c l e  popula-  

Those t h a t  achieve it, 

It remains t o  be seen whether 

2.6 PRO-NET and Road Capac i t y  Road c a p a c i t y  
i s  l i m i t e d  by t h e  way t h a t  d r i v e r s  j udge  separa t i on  
f rom t h e  v e h i c l e  i n  f r o n t  and a d j u s t  the gap i n  l i n e  
w i t h  road  c o n d i t i o n s .  Capac i t y  c o u l d  be improved i f  
these  behav iou ra l  c o n s t r a i n t s  were mod i f i ed .  

M o d i f y i n g  behaviour  t o  improve c a p a c i t y  c o u l d  have an 

impact  under a v a r i e t y  o f  r o a d  o p e r a t i n g  c o n d i t i o n s ,  
i n c l u d i n g :  

s a t u r a t i o n  f l o w .  
c a p a c i t y  i s  determined by j u n c t i o n  c a p a c i t y .  However 
t h e  c a p a c i t y  on h i g h  speed roads, u s u a l l y  w i t h  grade 
separated j u n c t i o n s ,  can be determined by t h e  c a p a c i t y  
o f  t h e  l i n k  i t s e l f .  As t h e  t r a f f i c  f l o w  inc reases  
t o  around 2000 pcu (passenger c a r  u n i t s )  
p e r  l a n e  on unobs t ruc ted  roads speeds drop and v e h i c l e  
c o n c e n t r a t i o n s  i nc rease  u n t i l  t h e  d r i v e r s  have t o  
use brakes as w e l l  as a c c e l e r a t o r  t o  m a i n t a i n  h i s  
s e p a r a t i o n  f rom t h e  v e h i c l e  i n  f r o n t .  
r e g i o n  i n  t h e  speed f l o w  r e l a t i o n s h i p ,  c i r c l e d  i n  
F i g u r e  2, i s  c h a r a c t e r i s e d  by u n s t a b l e  f l o w ;  
o f t e n  f a l l  t o  low l e v e l s  and t h e r e  i s  s t o p - s t a r t  
d r i v i n g ,  p a r t i c u l a r l y  i n  r e g i o n s  downstream from 
j u n c t i o n s .  
aware o f  t h e  p o s i t i o n s  and v e l o c i t i e s  o f  ad jacen t  
v e h i c l e s  t h e r e  a r e  a number o f  p o s s i b i l i t i e s  f o r  
improv ing  capac i t y .  

The f i r s t  approach would be t o  assume l i m i t e d  c o n t r o l  
o f  t h e  v e h i c l e  a c c e l e r a t o r .  
ma in ta ined  as t r a f f i c  f l o w s  inc reased  up t o  and beyond 
2,000 pcu pe r  hour p e r  l a n e  t h e  i n t e r  v e h i c l e  gap 
would n o t  reduce t o  t h e  same e x t e n t  and t h e  onset  
o f  breakdown c o u l d  be h e l d  o f f .  Fo r  example t h e  
t y p i c a l  speed f l o w  r e l a t i o n s h i p  shown i n  F i g u r e  2 i s  
based on measurements on t h e  M6 motorway; 
t h a t  speeds d rop  f rom 105 km/h a t  low f l o w s  t o  about 
75  km/h a t  mean f l o w s  o f  1900 v e h i c l e s  p e r  hour j u s t  
b e f o r e  t h e  onset  o f  f l o w  breakdown. I f  breakdown i s  
assumed t o  be s o l e l y  determined by t h e  gap t o  t h e  
v e h i c l e  i n  f r o n t  m a i n t a i n i n g  t h e  speed a t  t h e  l ow  f l o w  
va lue  would i n c r e a s e  t h e  breakdown t h r e s h o l d  f l o w  f rom 
1,900 t o  2,650 v e h i c l e s  pe r  hour pe r  lane,  an i nc rease  
o f  40 p e r  cen t .  

Th i s  system resembles an i n t e l l i g e n t  c r u i s e  c o n t r o l .  
A t  t h e  onset  o f  f l o w  breakdown d r i v e r s  would be t r a v -  
e l l i n g  a t  s i g n i f i c a n t l y  h i g h e r  speeds and would have t o  
brake even more s h a r p l y  than  would n o r m a l l y  have 
been t h e  case; t h e  breakdown w i l l  be even more ab rup t  
t han  usua l .  
l i n k i n g  t h e  PRO-NET processor  t o  t h e  brakes o f  t h e  
v e h i c l e .  
b r a k i n g  a r e  i n  t h e  0.3 t o  1 second t i m e  i n t e r v a l  (11, 
and towards t h e  t o p  end o f  t h a t  f i g u r e  i f  he i s  
bas ing  h i s  judgement on a d i f f i c u l t  parameter, such as 
t h e  c l o s i n g  speed and d i s t a n c e  t o  a v e h i c l e  i n  f r o n t .  
The PRO-NET c o n t r o l l e r  cou ld  e l i m i n a t e  t h i s  r e a c t i o n  
t i m e  and produce a smoother t r a n s i t i o n  f rom t h e  f r e e  
f l o w i n g  t r a f f i c  c o n d i t i o n s  t o  breakdown. 

Other  c o n t r o l  s t r a t e g i e s  a r e  p o s s i b l e .  I n s t e a d  o f  
h o l d i n g  speeds a t  t h e  l ow  f l o w  l e v e l  t h e  system c o u l d  
i n t e r a c t  w i t h  t h e  d r i v e r  t o  a l l o w  lower  i n t e r - v e h i c l e  
gaps b e f o r e  h i s  r e a c t i o n s  cause breakdown a t  l ower  
speeds. 
app rox ima te l y  31m i n  t h e  example shown i n  F i g u r e  2; 
if t h e  o p e r a t i o n  o f  PRO-NET a l l owed  v e h i c l e s  t o  ope ra te  
w i t h  an i n t e r - v e h i c l e  gap o f  20m a t  speeds o f  60 km/h 
t h e  breakdown c a p a c i t y  f i g u r e  would move t o  2,400 
v e h i c l e s  pe r  hour  pe r  lane, a 26 p e r  c e n t  i n c r e a s e  
i n  maximum throughput .  

Hence PRO-NET cou ld ,  i n  p r i n c i p l e ,  i n c r e a s e  c a p a c i t y  
o f  a h i g h  speed road  by up t o  40 p e r  cen t .  
research  needs t o  be done t o  determine whether such 
systems a r e  r e a l l y  f e a s i b l e .  T h i s  i n c l u d e s  research  
i n t o  t h e  c o n t r o l  a lgo r i t hms  embedded i n  t h e  processor  
and i n t o  t h e  M M I  aspects. 
c r i t i c a l  s i n c e  f o r  p a r t  o f  t h e  t ime,  a t  l e a s t  t h e  
equipment would be o p e r a t i n g  t h e  c o n t r o l s  i n  a manner 

(i) Flow breakdown as a h i g h  speed road  nears 
On most p a r t s  o f  t h e  network t h e  

pe r  hour  

The a p p r o p r i a t e  

speeds 

I n  a PRO-NET system where v e h i c l e s  a re  

I f  v e h i c l e  speeds were 

i t  i n d i c a t e s  

Th is  c o u l d  be overcome i n  p a r t  by a l s o  

T y p i c a l l y  d r i v e r  r e a c t i o n  t imes  b e f o r e  

The mean i n t e r - v e h i c l e  gap a t  breakdown i s  

Much 

The l a t t e r  a r e  p a r t i c u l a r l y  
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counter t o  t h e  d r i v e r s  i n s t i n c t s .  The t r a n s i t i o n  
f rom automatic t o  manual c o n t r o l  would be p a r t i c u l a r l y  
d i f f i c u l t  as would t h e  problem o f  ensur ing he was 
c o n f i d e n t  t h a t  he cou ld  always over r i d e  t h e  system. 
The system r e l i a b i l i t y  c o n s t r a i n t s  o u t l i n e d  i n  Sec t ion  
2.5 would a l s o  apply.  

t h i s  occurs a t  s i g n a l l e d  i n t e r s e c t i o n s  b u t  t h e  case 
where d r i v e r s  leave t h e  f r o n t  o f  a slow moving queue 
on passing a t r a f f i c  i n c i d e n t  i s  s i m i l a r .  Once again 
t h e  capac i ty  i s  l i m i t e d ,  t y p i c a l l y  t o  about 1800 veh- 
i c l e s  per  hour per lane, by a combinat ion o f  t h e  d r i v e r s  
r e a c t i o n  t ime and h i s  wish t o  inc rease t h e  gap between 
h i s  v e h i c l e  and t h a t  i n  f r o n t  as t h e  t r a f f i c  stream 
speeds up. A r e d u c t i o n  i n  headway o f  0.5 second 
f o r  a l l  veh ic les  i n  t h e  stream would inc rease capac i ty  
by about 25 per cent,  t o  about 2250 veh ic les  per hour 
per lane. Th is  headway r e d u c t i o n  i s  o f  t h e  same 
order  as t h e  d r i v e r s  r e a c t i o n  t ime; i f  t h e  r e a c t i o n  
t i m e  o f  t h e  system were n e g l i g i b l e  t h i s  b e n e f i t  need 
n o t  be accompanied by an inc rease i n  acc ident  r i s k .  

These examples i l l u s t r a t e  t h a t  PRO-NET systems c o u l d  
p rov ide  a major inc rease i n  road c a p a c i t y  a t  t h e  expense 
o f  t h e  i n t r o d u c t i o n  o f  systems o f  cons iderab le  com- 
p l e x i t y  i n t o  t h e  d r i v i n g  process. 
p r a c t i c a l  problems t o  be solved be fore  such systems 
cou ld  be considered a r e a l i s t i c  op t ion .  

can be viewed as a s i m p l i f i e d  vers ion  o f  PRO-NET. 
Vehic les a re  f i t t e d  w i t h  sensors t o  measure t h e  separa- 
t i o n  f rom t h e  v e h i c l e  i n  f r o n t .  
these sensors a re  processed and t h e  ou tpu ts  a re  l i n k e d  
t o  t h e  v e h i c l e  brake and a c c e l e r a t o r  c o n t r o l s  so t h a t  
as d r i v e r s  move towards t h e  v e h i c l e  i n  f r o n t  t h e  con- 
t r o l s  a re  over r idden t o  a l l o w  i t  t o  operate w i t h  a 
separa t ion  o f  a few cm. 
been demonstrated by PROMETHEUS par tners ,  i n  p a r t i c u l a r  
by Volkswagen. 

The p o t e n t i a l  inc rease i n  road c a p a c i t y  by c lose  f o l l o w -  
i n g  al lowed by these l o n g i t u d i n a l  c o n t r o l  systems 
i s  la rge .  For example i f  cars  operated w i t h i n  a 
6m s l o t  i n  a un i fo rm stream o f  t r a f f i c  a t  100 km/hour 
t h e  t h e o r e t i c a l  c a p a c i t y  i s  over 16,000 veh ic les  per 
hour per  lane. 
formidable.  
h i g h  speeds w i t h  minimal separa t ion  f rom t h e  v e h i c l e  
i n  f r o n t  and t h e r e  would s t i l l  be cons iderab le  problems 
i n  developing an i n t r o d u c t i o n  s t ra tegy ,  p a r t i c u l a r l y  
i f  reserved lanes were necessary, as seems l i k e l y .  

These types o f  system pose major psycho log ica l ,  
environmental and t e c h n i c a l  problems. Nevertheless 
t h e  b e n e f i t s  o f  t h e  approach may j u s t i f y  s i g n i f i c a n t  
e f f o r t  t o  overcome them. It might  be impossible 
t o  achieve t h e  f u l l  16,000 v e h i c l e s  per hour per lane 
c a p a c i t y  b u t  a p r a c t i c a l  system c o u l d  perhaps manage 
6,000 by us ing  p la toons  o f  about 100 veh ic les ,  w i t h  
s i g n i f i c a n t  gaps between them t o  a l l o w  f o r  veh ic les  
j o i n i n g  a p la toon f rom t h e  r e a r  o r  f o r  a p la toon 
s p l i t t i n g  t o  a l l o w  v e h i c l e s  t o  e x i t  a t  a j u n c t i o n .  
It would be d i f f i c u l t  t o  operate these p la toons  i n  
normal mixed t r a f f i c ;  
road w i t h  dual s i n g l e  lane carr iageways f o r  cars  only.  
Th is  cou ld  be b u i l t  a t  t h e  s i d e  o f  o r  e leva ted  above 
e x i s t i n g  road and r a i l  l i n k s .  Such a l i g h t w e i g h t  
road might o f f e r  t h e  c a p a c i t y  o f  a t h r e e  lane motorway 
a t  a f r a c t i o n  o f  t h e  c o s t  and would f r e e  t h e  conven- 
t i o n a l  network f o r  heavy t r a f f i c .  Accident r a t e s  
might be lower f o r  normal roads. These roads c o u l d  be 
b u i l t  i n  r u r a l  o r  urban areas. The t e c h n i c a l  problems 
are  d i f f i c u l t ,  b u t  t h e  p o t e n t i a l  ga ins  are  enormous. 

( i i )  P u l l i n g  away f rom a s top  l i n e .  T y p i c a l l y  

There are  many 

2.7 Long i tud ina l  Cont ro l  Long i tud ina l  c o n t r o l  

The ou tpu ts  f rom 

Systems o f  t h i s  t y p e  have 

However t h e  t e c h n i c a l  problems are  
D r i v e r s  migh t  be uneasy t r a v e l l i n g  a t  

one p o s s i b i l i t y  i s  a l i g h t w e i g h t  

Th is  h i g h  c a p a c i t y  road system c o u l d  o n l y  be adopted 
if technology made t h e  necessary h igh  r e l i a b i l i t y  
systems a v a i l a b l e .  
a t t r a c t i v e  because these roads c o u l d  opera te  apar t  
f rom t h e  normal t r a f f i c  congest ion.  The enhanced 
l e v e l  o f  s e r v i c e  a v a i l a b l e  on these roads would 
a l l o w  t h e  o p t i o n  o f  opera t ing  p la toons  a t  moderate 
speeds, p o s s i b l y  i n  t h e  100 t o  120 km/hour range, 
w h i l e  s t i l l  ach iev ing  acceptable journey  times. 
Th is  might be d e s i r a b l e  t o  minimise energy consumption 
i n  f u t u r e  decades. 

2.8 PRO-ROAD PRO-ROAD i s  t h e  t h i r d  p a r t  
o f  t h e  i n d u s t r i a l  research programme and i s  concerned 
w i t h  systems which depend on comnunication between 
t h e  v e h i c l e  and roadside equipment. T y p i c a l l y  
these are  i n f o r m a t i o n  systems and dynamic r o u t e  
guidance systems. Three o f  t h e  themat ic p r o j e c t s  
a re  p r i m a r i l y  concerned w i t h  t h i s  area. They are:  

- I n f o r m a t i o n  Processing and DATA a c q u i s i t i o n  
( i n c l u d i n g  d i g i t a l  mapping); 

i s a t i o n  and; 

The reserved lane o p t i o n  i s  

- PRO-ROAD System Engineer ing and Standard- 

- On-board elements. 

I n e v i t a b l y  some aspects o f  these thematic p r o j e c t s  
over lap  i n t o  t h e  areas covered by PRO-CAR and PRO-NET. 
For  example t h e  l a s t  o f  these p r o j e c t s  i s  concerned 
w i t h  t h e  i n t e g r a t i o n  o f  t h e  systems and equipment 
needed f o r  t h e  f u l l  range o f  PROMETHEUS f u n c t i o n s .  
It inc ludes  work on t h e  a r c h i t e c t u r e  and s t r u c t u r e  
o f  t h e  system needed t o  p rov ide  dynamic r o u t e  
guidance. 
be ing  developed w i t h i n  PRO-CAR would need t o  i n t e r f a c e  
w i t h  t h i s  system. 

PRO-ROAD was unusual w i t h i n  PROMETHEUS i n  t h a t  when 
i t  began t h e r e  was already an a c t i v e  programme i n  
progress elsewhere i n  Europe. The ALI-SCOUT i n f r a -  
r e d  r o u t e  guidance system was be ing  developed w i t h i n  
West Germany ( 2 )  and plans were be ing  advanced f o r  
a major demonstrat ion i n  B e r l i n .  
t h e  prospects f o r  p r o v i d i n g  a dynamic r o u t e  guidance 
system, known as AUTOGUIDE, were be ing  assessed 
i n  t h e  UK (3). Both o f  these systems had cons ider -  
ab le  i m p l i c a t i o n  f o r  v e h i c l e  manufacturers and i t  
was n a t u r a l  t o  i n c l u d e  these systems, and r e l a t e d  
developments such as t h e  CARMINAT system be ing  dev- 
eloped i n  France, w i t h i n  PROMETHEUS. 
i n t o  t h e  t r a f f i c  impacts o f  these systems was 
e s t a b l i s h e d  w i t h i n  PRO-GEN and o t h e r  top ics ,  such 
as d i g i t a l  mapping, M M I  work and t h e  processing 
requirements was appropr ia te  f o r  t h e  themat ic 
p r o j e c t s .  

Th is  d i v i s i o n  o f  r e s p o n s i b i l i t i e s  was compl icated 
by t h e  emergence o f  DRIVE, as discussed i n  t h e  nex t  
sec t ion .  Th is  programne i s  p r i m a r i l y  concerned 
w i t h  t r a f f i c  management i n f r a s t r u c t u r e s ;  a n a l y s i s  
o f  t h e  t r a f f i c  e f f e c t s  o f  dynamic r o u t e  guidance 
and development o f  t h e  c o n t r o l  i n f r a s t r u c t u r e  has 
more re levance t o  DRIVE than PROMETHEUS. When 
t h i s  became c l e a r  i n  1988 PRO-GEN o f f e r e d  ass is tance 
t o  a i d  D R I V E  s e t  up i t s  research programne. 
almost a l l  o f  t h e  organ isa t ions  p a r t i c i p a t i n g  w i t h i n  
PRO-GEN were successful  i n  b i d d i n g  f o r  work w i t h i n  
DRIVE.  However PROMETHEUS r e t a i n e d  a programme 
o f  work which dea ls  w i t h  t h e  aspects o f  guidance 
system which are  p r i m a r i l y  o f  i n t e r e s t  t o  t h e  v e h i c l e  
companies. These i n c l u d e  MMI, t h e  a c c e p t a b i l i t y  
o f  systems t o  d r i v e r s  and t h e  s a f e t y  i m p l i c a t i o n s  
o f  systems. 
has been h ived as a separate EC sponsored benchmar! 
p r o j e c t .  

However some o f  t h e  i n f o r m a t i o n  systems 

A t  t h e  same t i m e  

Research 

Moreover 

One l a r g e  b lock  o f  work, d i g i t a l  map i n g  
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Hence t h e  i n t e r a c t i o n  between D R I V E  and PRO-ROAD 
i s  complex. Many people have i n t e r e s t s  i n  both.  
It i s  a mark o f  success t h a t  bo th  o f  t hese  ma jo r  
programmes have managed t o  reach a consensus on how 
t h e  r e s p o n s i b i l i t i e s  should be d i v i d e d .  
t h e r e  i s  some o v e r l a p  b u t  i t  i s  r e l a t i v e l y  smal l .  

I n e v i t a b l y  

2.9 Demonstrator P r o j e c t s  One o f  t h e  o b j e c t i v e s  
of PROMETHEUS i s  u l t i m a t e l y  t o  produce workable hard-  
ware. 
d u c t i o n  o f  demonstrator  p r o j e c t s  t o  p r o v i d e  ' t echno logy  
p u l l '  t o  h e l p  focus  t h e  research  programme. The 
i n t e n t i o n  o f  t hese  p r o j e c t s  i s  t h a t  t hey  should 
demonstrate: 

(ii) 

As desc r ibed  p r e v i o u s l y  t h i s  l e d  t o  t h e  i n t r o -  

( i )  Technica l  f e a s i b i l i t y  and 
Relevance t o  a f u t u r e  i n t e g r a t e d  system 

I n  t h e  e a r l y  yea rs  o f  t h e  programme t h e  aim i s  t o  
equ ip  v e h i c l e s  t o  demonstrate s p e c i f i c  f e a t u r e s ,  
such as v i s i o n  enhancers, communication systems, 
and sensors. 
be i n t e g r a t e d  t o  produce a system which c o u l d  be 
i n s t a l l e d  on a s i n g l e  v e h i c l e  w i t h o u t  i n t i m i d a t i n g  
o r  ove r load ing  t h e  d r i v e r .  

Some demonstrator  v e h i c l e s  have a l ready  been produced. 
These i n c l u d e :  

E v e n t u a l l y  f u n c t i o n s  and systems w i l l  

- F r i c t i o n  M o n i t o r i n g  System; 

- L o n g i t u d i n a l  Con t ro l  System; 

- . E l e c t r o n i c  A r c h i t e c t u r e  ( e s s e n t i a l l y  a pc 

- An M M I  Test  bed; 

- Headway adv i ce  and c o n t r o l  system; 

- HIGH-NET. Th is  demonstrates t h e  bot tom l e v e l  
o f  t h e  PRO-ROAD system, i e ,  t h e  a b i l i t y  o f  
an i n - v e h i c l e  computer t o  m a i n t a i n  a model 
o f  t h e  p o s i t i o n  o f  ad jacen t  veh ic les ;  

i n t e g r a t e d  i n t o  a c a r ) ;  

- Veh ic le  t o  V e h i c l e  da ta  l i n k s ;  

- ARTHUR - a system f o r  a u t o m a t i c a l l y  a d v i s i n g  
t h e  emergency s e r v i c e s  when t h e r e  has been 
an acc iden t ;  
r e p o r t e d  t o  t h e  c o n t r o l  c e n t r e  a u t o m a t i c a l l y ;  

t h e  a p p l i c a t i o n  o f  RDS (Radio Data System), 
c e l l u l a r  r a d i o  d a t a  systems and o t h e r  mob i l e  
l i n k s ;  

- S a t e l l i t e  Communication Systems, u s i n g  t h e  
MARECS 82 g e o s t a t i o n a r y  s a t e l l i t e ;  

- CARMINAT, based on t h e  C A R I N  autonomous nav iga-  
t i o n  system which uses a map s t o r e d  on compact 
d i s k  and; 

- AUTOGUIDE and LISB, t h e  dynamic r o u t e  guidance 
systems be ing  t e s t e d  i n  London and B e r l i n  
r e s p e c t i v e l y .  

t h e  v e h i c l e ' s  p o s i t i o n  i s  

- Mob i l e  i n f o r m a t i o n  systems, demonstrat ing 

3 .  DRIVE 
D R I V E  (Dedicated Road I n f r a s t r u c t u r e  f o r  Veh ic les  
i n  Europe) i s  a programne developed by t h e  Commission 
of t h e  European Community. 
a r e  t h e  same as those  o f  PROMETHEUS, namely: 

The p r imary  o b j e c t i v e s  

- t o  improve road  s a f e t y  

- t o  improve t r a f f i c  and t r a n s p o r t  e f f i c i e n c y ,  

- t o  reduce env i ronmenta l  p o l l u t i o n .  

and 

W i t h i n  D R I V E  t hese  o b j e c t i v e s  w i l l  be achieved by 
t h e  a p p l i c a t i o n  o f  road  t r a n s p o r t  i n f o m a t i c s  (RT I )  
t o  t h e  roads ide  i n f r a s t r u c t u r e  and t o  v e h i c l e s .  The 
programme w i l l  r u n  f o r  t h r e e  yea rs  and commenced 
on 1 January 1989. A t o t a l  o f  about ECU 55 m i l l i o n  
has been a l l o c a t e d  by t h e  EC f o r  t h e  work b u t  t h e  
programme c o s t  i s  app rox ima te l y  t w i c e  t h a t  f i g u r e  
because most p a r t n e r s  a re  o n l y  funded a t  50 pe r  cen t  
o f  t h e i r  cos ts .  

A l though t h e  o b j e c t i v e s  o f  D R I V E  and PROMETHEUS appear 
s i m i l a r  t h e  programmes a r e  s u b s t a n t i a l l y  d i f f e r e n t ;  
PROMETHEUS i s  focussed on t h e  d r i v e r  and a s s i s t i n g  
h im i n  h i s  t a s k  w h i l e  DRIVE concen t ra tes  on t h e  road-  
s i d e  i n f r a s t r u c t u r e .  As d iscussed i n  S e c t i o n  2.8 
t h e r e  i s  cons ide rab le  p o t e n t i a l  ove r lap ,  i n  p a r t i c u l a r  
i n  t h e  areas which o r i g i n a l l y  f e l l  w i t h i n  t h e  r e m i t  
o f  PRO-ROAD and PRO-GENERAL. 
have been a d j u s t e d  so t h e  programmes complement each 
o the r ;  t h e r e  i s  s t i l l  an ove r lap ,  b u t  o f t e n  t h e  
same people a r e  i n v o l v e d  i n  t h e  work f o r  b o t h  p ro -  
grammes and was te fu l  d u p l i c a t i o n  o f  research  i s  avoided. 

D R I V E  c o n s i s t s  o f  60 separate p r o j e c t s ,  each w i t h  up 
t o  a dozen p a r t n e r s  drawn f rom i n d u s t r y ,  research  
l a b o r a t o r i e s  and U n i v e r s i t i e s .  
and p a r t i c i p a n t s  has been pub l i shed  (4). 
i n t o  f i v e  main groups w i t h  t h e  f o l l o w i n g  headings: 

However r e s p o n s i b i l i t i e s  

The l i s t  o f  p r o j e c t s  
They f a l l  

- E v a l u a t i o n  and M o d e l l i n g  

- Behavioura l  aspects  and t r a f f i c  s a f e t y  

- T r a f f i c  c o n t r o l  

- P u b l i c  t r a n s p o r t  and f r e i g h t  management and; 

- Telecommunications. 

3.1 S a f e t y  Impacts o f  DRIVE T h i r t e e n  o f  t h e  
D R I V E  p r o j e c t s  a r e  concerned w i t h  behaviour  and sa fe ty ,  
c o v e r i n g  t h e  f o l l o w i n g  t o p i c s ;  
v u l n e r a b l e  road  users, man-machine i n t e r f a c e ,  c o l l i s i o n  
avoidance, e v a l u a t i o n  o f  d r i v e r  behaviour ,  da ta  reco rd -  
i n g  and impact  and implementat ion i ssues .  
r e c o r d i n g  p r o j e c t ,  DRACO, i s  concerned w i t h  deve lop ing  
a s o l i d  s t a t e  reco rde r ,  w i t h  sensors, which can be 
f i t t e d  t o  a l a r g e  t e s t  f l e e t  t o  r e c o r d  v e h i c l e  move- 
ments and a c c e l e r a t i o n s  immediate ly  b e f o r e  an acc iden t .  

It i s  d i f f i c u l t  a t  t h i s  s tage t o  p r e d i c t  t h e  impact  
t h a t  t h e  DRIVE s a f e t y  work w i l l  have. Much o f  i t  
i s  concerned w i t h  c o l l e c t i n g  d a t a  and improv ing  t h e  
unders tand ing  of t h e  road  acc iden t  problem; much 
of t h e  i n i t i a t i v e  research  on s a f e t y  w i l l  p robab ly  
be l e f t  f o r  D R I V E  2, which may be approved by t h e  
EC t o  commence i n  1991 o r  1992. 

acc iden t  ana lys i s ,  

The d a t a  

3.2 T r a f f i c  Management Impact o f  DRIVE It i s  
d i f f i c u l t  t o  i d e n t i f y  t h e  p o t e n t i a l  impact  o f  
i n d i v i d u a l  p r o j e c t s  which may have an impact  on t r a f f i c  
c o n t r o l ;  t h e y  a r e  i n t e r  dependant and u l t i m a t e l y  
i t  w i l l  depend on t h e  t a k e  up o f  i deas .  However 
if t h e  programme i s  success fu l  i t  w i l l  r e s u l t  i n  
t h e  f o l l o w i n g  systems: 

- Dynamic r o u t e  guidance, i n t e g r a t e d  w i t h  UTC 
systems where they  e x i s t ;  
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