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System  for  providing  information  to  the  vehicles'  driver,  including  a  coding  and  decoding  system. 
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(§5  A  road-marking  strip  and  a  road  marking  system  with 
this  strip  for  providing  information  to  motorists  on  the  road. 
The  system  includes  the  combination  of  transmitting  and 
receiving  active  electronic  components,  typically  "second- 
ary  radar"  aboard  the  vehicle  and  designed  for  emitting 
energy  in  the  direction  of  travel  along  the  road,  passive 
components  which  are  located  beneath  the  prefabricated 
strip  and  designed  for  returning  said  energy  to  the  receiving 
components  on  board  of  the  vehicle,  and  horizontal  road- 
marking  light-reflective  components  also  formed  on  that 
strip  and  designed  for  positively  providing  optical  informa- 
tion  to  the  motorist;  in  a  system  as  above  an  automatic 
arrangement  for  coding  and  decoding  the  provided  informa- 
tion,  operated  in  conjunction  with  active  electronic  com- 
ponents  on  a  vehicle  and  including  synchronizing  marking 
components,  key  marking  components  and  code  marking 
components  positioned  on  the  marking  one  after  another. 
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ACTORUM  AG 

  A  road-marking  strip  and  a  road  marking  system  with 
this  strip  for  providing  information  to  motorists  on  the  road. 
The  system  includes  the  combination  of  transmitting  and 
receiving  active  electronic  components,  typically  "second- 
ary  radar"  aboard  the  vehicle  and  designed  for  emitting 
energy  in  the  direction  of  travel  along  the  road,  passive 
components  which  are  located  beneath  the  prefabricated 
strip  and  designed  for  returning  said  energy  to  the  receiving 
components  on  board  of  the  vehicle,  and  horizontal  road- 
marking  light-reflective  components  also  formed  on  that 
strip  and  designed  for  positively  providing  optical  informa- 
tion  to  the  motorist;  in  a  system  as  above  an  automatic 
arrangement  for  coding  and  decoding  the  provided  informa- 
tion,  operated  in  conjunction  with  active  electronic  com- 
ponents  on  a  vehicle  and  including  synchronizing  marking 
components,  key  marking  components  and  code  marking 
components  positioned  on  the  marking  one  after  another. 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e f e r s   to  a  s y s t e m   which   in  i t s  

e n t i r e t y   i s   fo rmed   by  the   c o o p e r a t i v e   c o m b i n a t i o n   of  a  p l u r a l i t y  

of  ac t ive   a n d , r e s p e c t i v e l y , p a s s i v e   e l e c t r o n i c   c o m p o n e n t s ,   j o i n t l y  

f i t t e d   f o r   p o s i t i v e l y   p r o v i d i n g   an  e l e c t r o m a g n e t i c   i n f o r m a t i o n ,  

and  of  h o r i z o n t a l   m a r k i n g s ,   s u i t e d   fo r   p o s i t i v e l y   p r o v i d i n g   a n  

o p t i c a l  i n f o r m a t i o n .   The  p r e s e n t   i n v e n t i o n   a l s o   c o n c e r n s   a  m e t h o d  

fo r   c a r r y i n g   ou t   r o a d   m a r k i n g s .  

I t   is   known  t h a t , d u e   to  the   i n c r e a s e   of  t r a f f i c   and  t h e  

t r e n d   to  r a i s e   the   a v e r a g e   speed   of  the   v e h i c l e s ,   the   p r o b l e m s   r e -  

l a t e d   to  the   r oad   m a r k i n g s , w h i c h   s e r v e   to  p r o v i d e   c o m p l e t e   i n f o r m a l  

t i o n   from  the   r oad   to  the  v e h i c l e s '   d r i v e r s ,   a re   e v e r m o r e   h e a v i e r .  

I t   i s   b e l i e v e d   t h a t   i t   is  n e c e s s a r y   to  s y s t e m a t i c a l l y   p r o v i d e   f o r  

such  i n f o r m a t i o n   to  the  d r i v e r s   f o r   i m p r o v i n g   the   c o m p l e t e n e s s   a n d  

the   r e l i a b i l i t y   of  the   d a t a   which   a re   to  b e  s u p p l i e d   to  t h e  

v e h i c l e s '   d r i v e r s ,   fo r   example   fo r   t i m e l y   w a r n i n g   them  a b o u t   a p -  

p r o a c h i n g   d a n g e r o u s   c r o s s i n g s   a n d / o r   p o t e n t i a l l y   d a n g e r o u s   r o a d  

s e c t i o n s ,   and  so  o n .  

Such  p r o b l e m s   are   w e l l   f a r   of  b e i n g   s o l v e d ,   n o t w i t h s t a n d -  

ing  the   p l u r a l i t y   of  p r o p o s a l s   and  a t t e m p t s   made.  A c c o r d i n g   t o  

some  w i d e l y   c o n s i d e r e d   p r o p o s a l s ,   t h i s   p r o b l e m   is  at   the   p r e s e n t  

t ime  f a c e d   by  a n t i c i p a t i n g   the   i n s t a l l a t i o n   of  a c t i v e   t r a n s m i t t e r  

c o m p o n e n t s ,   l o c a t e d   at  a b o u t   the  c r i t i c a l   s e c t i o n   of  the   t h o r o u g h -  

f a r e   road   and  d e s i g n e d   for   s u p p l y i n g   to  r e c e i v i n g   c o m p o n e n t s  

a r r a n g e d   a b o a r d   the  v e h i c l e s   the  r e q u i r e d   d a t a   of  i n f o r m a t i o n .  



This   mode  of   s o l v i n g   the   above  p r o b l e m s   is   c o m p l i c a t e d   and  e x -  

t r e m e l y   c o s t l y ,   e i t h e r   b e c a u s e   of  the   number  of  the   a c t i v e   c o m p o n -  

e n t s ,  w h i c h   a re   n e c e s s a r y   to  c o v e r   and  p r o t e c t   the   c r i t i c a l   s p o t s  

and  s i t u a t i o n s ,   or  b e c a u s e   of  the   n e c e s s i t y   of  u n i n t e r r u p t e d  

o p e r a t i o n ,   o r  t h e   n e c e s s i t y   of  i n s t a l l a t i o n   of  f e e d i n g   and  c o n t r o  

means .   I t   i s   e v i d e n t   t h a t   the   a b s e n c e  o r   d e f e c t i v e   r e c e p t i o n   of  a  

c r i t i c a l   s i g n a l   c o u l d   l e a d   to  s e r i o u s   c r a s h e s .  

On  the   o t h e r   hand ,   i t   is  a c k n o w l e d g e d   t h a t  t h e   c u r r e n t  

road   m a r k i n g s ,   e i t h e r   the   v e r t i c a l   ones   or  e v e n  m o r e   e f f i c i e n t  

h o r i z o n t a l   m a r k i n g s ,   are   w e l l   f a r   from  p r o v i d i n g   in  a  p r o p e r   m a n n e  

the   s o l u t i o n   of  the   above  p r o b l e m .   The  p r e s e n t   m a r k i n g s ,   or  r o a d  

s i g n a l i z a t i o n   s y s t e m s ,   e x c e p t   of  the   s u b s t a n t i a l l y   uncommon 

a c o u s t i c a l   s i g n a l s ,   a re   e x c l u s i v e l y   d e p e n d e n t   upon  the   s i g h t  d e -  

t e c t i o n   of  the   s i g n a l s   and  upon  the   f a c t   t h a t   a  c o n s t a n t   a t t e n t i o n  

must   be  p a i d   by  a  d r i v e r   to  the   d i r e c t i o n   of  t r a v e l .   This   s i g h t  

d e t e c t i o n   is   a f f e c t e d   by  the  v i s i b i l i t y   c o n d i t i o n s   which  a re   i n -  

f l u e n c e d   b y  s e a s o n a l   and  w e a t h e r   f a c t o r s ,   and  t h e r e f o r e   i t   i s  

e s s e n t i a l   to  p r o v i d e   the  v e h i c l e s   w i t h   means  s u i t a b l e   fo r   r e c e i v i n g ,  

d e c o d i n g   and  s i g n a l l i n g   to  the   d r i v e r   ( a n d / o r   to  the   v e h i c l e   i n -  

s t r u m e n t s )   road   d a t a   which  a t   t he   p r e s e n t   t ime  are   assumed  to  b e  

i m p o r t a n t   fo r   the  s a f e t y   of  the   v e h i c l e   t r a f f i c .  

Mark ing   s t r i p s   which   a re   n o r m a l l y   used   fo r   d e l i n e a t i n g   t h e  

edges   or  s i d e s   of  r o a d s   and  h ighways   a re   ve ry   i m p o r t a n t   fo r   t r a f f i  

s a f e t y .   These  m a r k i n g   s t r i p s   a re   n o r m a l l y   e i t h e r   w h i t e   or  y e l l o w  

i n  c o l o r   and  form  an  u n i n t e r r u p t e d   l i n e   a l o n g   the  edge  of  the   r o a d  



or  h i g h w a y ,   t h e r e b y   p r o v i d i n g   a  m o t o r i s t   wi th   a  good  r e f e r e n c e  

p o i n t   fo r   m a i n t a i n i n g   the  p r o p e r   d i s t a n c e   of  the  v e h i c l e   f r o m  

the  edge  of  the  r o a d .   When  the  w e a t h e r   c o n d i t i o n s   are  p a r t i c u l a r -  

ly  bad,   h o w e v e r ,   as  in  the  case   of  fog ,   t h e s e . s t r i p s   are  p r a c -  

t i c a l l y   u s e l e s s . .  

The  a p p l i c a n t   has  d e v e l o p e d   a  road   m a r k i n g   s t r i p   i n c l u d i n g   o p t i -  

ca l   and  e l e c t r o m a g n e t i c   e l e m e n t s ,   c a p a b l e   t h e r e f o r e   to  g ive   t o  

the  v h i c l e s '   d r i v e r   o p t i c a l   and  e l e c t r o m a g n e t i c   i n f o r m a t i o n s  

c o n c e r n i n g   the   road   s i t u a t i o n .  

For  s a i d   i n v e n t i o n   a  P a t e n t   has  been  g r a n t e d   in  the  UK  (No.  2 .  

050 .769   of  24th   Augus t   1 9 8 3 ) ,   in  Be lg ium  (No.  883 .208   of  3 0 t h  

May  1980 ) ,   in  S w i t z e r l a n d   (No.  641 .585   of  29th  F e b r u a r y   1 9 8 4 ) ,  

in  Canada  (No.  1 . 1 4 9 . 4 9 1   of  5th  J u l y   1983) ,   in  Spa in   (No.  4 9 1 .  

399  of  16th  F e b r u a r y   1981 ) ,   w h i l e   the  a p p l i c a t i o n   is  p e n d i n g   i n  

many  o t h e r   c o u n t r i e s .  



SUMMARY  OF  THE  INVENTION 

O b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   an  i m p r o v e d  

road   m a r k i n g   s t r i p   s i t u a t e d   at   the   edge  of  the   road   and  a  r o a d  

s u r f a c e   m a r k i n g   s y s t e m   in  c o n j u n c t i o n   wi th   a  d e v i c e   e m i t t i n g  

e l e c t r o n i c   e n e r g y   a s s e m b l e d   a b o a r d   a  v e h i c l e .  

A  f u r t h e r   o b j e c t   is  an  a u t o m a t i c   s y s t e m   f i t t e d   f o r  

p o s i t i v e l y   p r o v i d i n g   the  d r i v e r   o f  a   motor   v e h i c l e   w i th   t r a f -  

f i c   i n f o r m a t i o n s   by  means  of  m i c r o w a v e s   r e f l e c t o r s .  

The  mic rowave   r e f l e c t o r s   a r e  a r r a n g e d  a n d  a p p r o p r i a -  

t e l y   combined   be low  the  road  m a r k i n g   t a p e ,   one  a f t e r   the   o t h e r ,  -  

f o l l o w i n g   the  d i r e c t i o n   of  the   c o u r s e   of  the   v e h i c l e s .  

In  o r d e r   to  p r o v i d e   such  i n f o r m a t i o n   the  v e h i c l e   i s  

e q u i p p e d   w i th   an  e l e c t r o n i c   t r a n s m i t t i n g   and  r e c e i v i n g   s y s t e m  

r a d i a t i n g   mic rowave   e n e r g y   in  the  d i r e c t i o n  o f   the  road   m a r k i n g  

t a p e ,   the  mic rowave   e n e r g y   b e i n g   r e t u r n e d   by  means  of  the  r e -  

f l e c t o r s .   The  e v a l u a t i o n   of  the  i n f o r m a t i o n   r e c e i v e d   w i l l   be  d o -  

ne  by  an  a s s o c i a t e d   m i c r o c o m p u t e r .  



BRIEF  DESCRIPTION  OF  THE  DRAWING 

F i g .   1  is   a  s c h e m a t i c   top  view  of  a  roadway  p o r t i o n   w i t h  

a  m a r k i n g   s t r i p   a c c o r d i n g   to  t he   i n v e n t i o n   a t t a c h e d   t h e r e t o ;  

F i g .   2  s c h e m a t i c a l l y   i l l u s t r a t e s   the   s t r i p   S  p r o v i d e d   w i t h  

a  d i p o l e   D  c o n s i s t i n g   of  a  t h i n   p r e s s w o r k e d   a luminum  p l a t e ;  

F ig .   3  s c h e m a t i c a l l y   i l l u s t r a t e s   a  m o d i f i e d   embodiment   o f  

the   d i p o l e ,  p r o v i d e d   w i t h   a  v a r i a b l e   o s c i l l a t i n g   c i r c u i t   DS;. 

F i g .   4  d i a g r a m m a t i c a l l y   and  f r a g m e n t a r i l y   i l l u s t r a t e s  a n  

e m b o d i m e n t   of  s u p p l e m e n t a l   c o d i n g ;  

F i g .   5  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   a  s i g n a l - t r a n s m i t t i n g  

and  r e c e i v i n g   s y s t e m   of  the  p r i o r   a r t ;  

F ig .   6  s c h e m a t i c a l l y   i l l u s t r a t e s  . a   code  m a r k i n g   s y s t e m  

a c c o r d i n g   to  the   i n v e n t i o n ;  

F ig .   7  shows  a  g raph   of  t he   f low  of  t h e  o u t p u t   v o l t a g e   i n  

the   d i r e c t i o n   of  t r a v e l i n g  ;  

F i g .   8  shows  g r a p h s   i l l u s t r a t i n g   the  o p e r a t i o n   of  t h e  

S c h m i t t - t r i g g e r ;   a n d  

F i g .   9  is  a  d i a g r a m   s h o w i n g   a  d e t e r m i n a t i o n   of  the   p e r i o d -  

i c a l   t ime   s c a l e .  



DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  road   m a r k i n g   s y s t e m   and  the   r o a d - m a r k i n g   s t r i p   w i l l   b e  

e x p l a i n e d   w i t h  r e f e r e n c e   to  F i g s . 1 - 4  .   V e h i c l e   V  is  p r o v i d e d   w i t h  

a  known  r a d a r   R  which   s e r v e s   as  an  a c t i v e   component   fo r   e m i t t i n g  

e n e r g y   in  the   d i r e c t i o n   of  t r a v e l   a l o n g   the   r o a d .   The  r a d a r   R 

c o m p r i s e s   a  d i p o l e   a n t e n n a   s e c u r e d   be low  the   same  v e h i c l e   and  a r -  

r a n g e d   to  r e c e i v e   i n f o r m a t i o n   p r o v i d e d   by  d i p o l e s   D.  The  v e h i c l e  

t r a v e l s   a l o n g   the   roadway  A  and  f o l l o w s   the   p a t h   d e f i n e d   and  i n -  

d i c a t e d   by  h o r i z o n t a l   s i g n a l l i n g   means .   The  a c t i v e   componen t   R  i s  

s u i t a b l y   c o m p u t e r i z e d   fo r   d e c o d i n g   the   i n f o r m a t i o n s   p r o v i d e d   b y  

the  waves  r e e m i t t e d   by  the   d i p o l e s   p o s i t i o n e d   on  the   s i g n a l l i n g  

s t r i p   S.  This   s i g n a l l i n g   s t r i p   can  be  e i t h e r   u n i n t e r r u p t e d   o r  

a r r a n g e d   in  s e c t i o n s   s p a c e d   from  one  a n o t h e r ,   such  as  i n d i c a t e d  

a t   S2  or  r e s p e c t i v e l y   a t   S1  fo r   p r o v i d i n g   by  i t s e l f   the   i n f o r m a t i o  

t h a t   o v e r t a k i n g   of  the   v e h i c l e   i s   p r o h i b i t e d , o r , r e s p e c t i v e l y , p e r -  

m i t t e d .   The  c o r r e s p o n d i n g   i n f o r m a t i o n   (an  u n i n t e r r u p t e d   s e r i e s   o f  

s p a c e d   s i g n a l s )   is  t r a n s m i t t e d   to  the   v e h i c l e   by  the  c o m p u t e r i z e d  

a c t i v e   componen t   R. 

A  s i n g l e   d i p o l e   D  is   shown  in  F ig .   2.  D i p o l e   D  may  b e  

formed  of  a  t h i n   a luminum  p l a t e   which   may  be,  fo r   e x a m p l e ,   p r e s s -  

worked  of  a luminum  s t r i p   or  any  o t h e r   s u i t a b l e   m a t e r i a l .  

D i p o l e s   l o c a t e d   on  the  l o w e r   s i d e   of  the   p r e f a b r i c a t e d  

m a r k i n g   s t r i p   form  a  m ic rowave   s y s t e m .  

The  d i p o l e s ,   which  are  made  of  m e t a l   and  a re   ve ry   t h i n ,  

c a n   e i t h e r   be  i n c o r p o r a t e d   in  the  body  of  the  m a r k i n g   s t r i p ,   g l u e d  



to  the   l ower   s i d e   of   the   s t r i p ,   or  i n c o r p o r a t e d   in  the   m o l t e n   a d -  

h e s i v e   p r i m e r   of  t he   m a r k i n g   s t r i p .  

Roadway  m a r k i n g   s t r i p s , w h i c h   a re   d e s i g n e d   f o r   l o c a t i o n  

a l o n g   the   s i d e s   of  a  r oad   or  h i g h w a y , a r e   g e n e r a l l y   l a i d   down  in  a n  

u n i n t e r r u p t e d   l i n e   and  t h e y   a re   m i n i m a l l y   d i s t u r b e d   by  the  p a s s i n g  

t r a f f i c .  

The  t r a n s m i t t i n g   and  r e c e i v i n g   a n t e n n a   or  a n t e n n a s   a r e  

mounted   on  the   top  or  o n  t h e   s i d e   of  the   v e h i c l e .   The  r e s u l t s   o f  

the   a p p l i c a n t ' s   r e s e a r c h   a re   summed  up  in  the   f o l l o w i n g   d e s c r i p -  

t i o n  o f   the   e l e c t r i c a l   c h a r a c t e r i s t i c s   of  a  r o a d s i d e   m a r k i n g   s t r i p  

and  a  s y s t e m   which   p r o v i d e s   the   m o t o r i s t   w i t h   c e r t a i n   i n f o r m a t i o n  

t h r o u g h   the   use  of  s p e c i a l   m e t a l l i c   r e f l e c t o r s ,   mounted   unde r   t h e  

s t r i p ,   and  a  t r a n s c e i v e r .   I t   was  d i s c o v e r e d ,   f i r s t   of  a l l ,   t h a t  

the   b e s t   r e s u l t s   were  o b t a i n e d   by  u s i n g   t he   mic rowave   band  b e t w e e n  

1  a n d   50  GHz.  A  c o n t i n u o u s   m i c r o w a v e   s i g n a l   is   t r a n s m i t t e d   f r o m  

the   moving  v e h i c l e   to  the   s t r i p   where   i t   is  r e f l e c t e d   back  by  a  

s y s t e m   of  m e t a l   r e f l e c t o r s   l o c a t e d   u n d e r   the   m a r k i n g   s t r i p .   The  

r e t u r n   s i g n a l   is  r e c e i v e d   by  the   moving  v e h i c l e   and  e l a b o r a t e d   s o  

as  to  p r o v i d e   the  d e s i r e d   i n f o r m a t i o n .   The  i n f o r m a t i o n   can  b e  

coded  by  a p p r o p r i a t e l y   s p a c i n g   the   m e t a l l i c   r e f l e c t o r s   a l o n g   t h e  

s t r i p ,   as  w i l l   be  e x p l a i n e d   in  d e t a i l   b e l o w .  

F ig .   4  i l l u s t r a t e s   an  example   of  s u p p l e m e n t a l   c o d i n g ,   i n  

which  d i f f e r i n g   s e r i e s   of  s i g n a l s ,   fo r   example   a  u n i f o r m   s e -  

q u e n c e ,   w h i l e   d i f f e r i n g   g r o u p s   of  s i g n a l s   G1,  G2  and  G3  have  s u i t -  

ab ly   coded  m e a n i n g s .   The  r e s o n a n c e   c i r c u i t   c o n s i s t i n g   of  t h e  



d i p o l e s   r e e m i t s   the   e n e r g y   in  the   form  of  a  p l u r a l i t y   of  h a r m o n i c s  

the   t h i r d   one  of  which   is  p r e f e r a b l y   t a k e n   a d v a n t a g e   o f ,  b e c a u s e  

t h a t   t h i r d   h a r m o n i c s  i s   the   s t r o n g e s t   o n e .  

By  g i v i n g   to  the  a n t e n n a   of  the   r e s o n a n c e   c i r c u i t   a  

d i m e n s i o n   in  p r o p e r   r e l a t i o n s h i p   w i t h   the   s t r i p   S 1  o r   S 2 , w h i c h  

e m b o d i e s   w i t h i n   i t s   l a y e r s   the   m e t a l   s h e e t   d i p o l e s ,   r a t h e r   h i g h  

f r e q u e n c i e s   a re   o b v i o u s l y   a b l e   to  be  u s e d .  

For  e x a m p l e ,  t h e   t r a n s m i t t i n g - r e c e i v i n g   a s s e m b l y ,   t h a t   i s  

t he   s e c o n d a r y   r a d a r   R  a r r a n g e d   on  the   v e h i c l e   and  embody ing   t h e  

a c t i v e   c o m p o n e n t   of  the   s y s t e m ,   may  be  p r e f e r a b l y   used   fo r   t r a n s -  

m i s s i o n   of  m i c r o w a v e s   b e t w e e n   0.6  and  1.2  GHz. 

P r a c t i c a l l y ,   fo r   the   b e s t   r e s u l t s ,   the   t r a n s m i t t i n g   a n t e n n  

of  the   s e c o n d a r y   r a d a r   R  and  the  r e s o n a n c e   d i p o l e s   a re   a r r a n g e d  

t r a n s v e r s e l y   to  the   s i g n a l l i n g   l i n e .   This   f a c t   s e t s   up  a  l i m i t a -  

t i o n   of  the   l o w e s t   f r e q u e n c y   (a  s t r a i g h t   d i p o l e   25cm  long   c c r r e -  

sponds   to  a  f r e q u e n c y   of  600  MHz.)  Such  l i m i t a t i o n   does  not   e x i s t  

f o r  t h e   h i g h   f r e q u e n c i e s .   B e c a u s e   of  the   h i g h e r   c o s t s ,   the   g r e a t e r  

s e n s i t i v i t y   to  h u m i d i t y   and  the   i n c r e a s e   of  the   l o s s   c o e f f i c i e n t s  

of  t he   m a t e r i a l s ,   the   f r e q u e n c i e s , w h i c h   w i l l   be  p r a c t i c a l l y  

s e l e c t e d   fo r   the   a n t i c r a s h   r a d a r   e q u i p m e n t , w i l l   e s t a b l i s h   the  f r e -  

q u e n c i e s   of  the   e q u i p m e n t   unde r   d i s c u s s i o n .   J u s t   as  an  e x a m p l e ,  

in  c o n d i t i o n s   when  a  t r a n s m i t t e r   has  a  f r e q u e n c y   of  1GHz  and  a n  

o u t p u t   of  0.5  w a t t ,   a  v e h i c l e   t r a v e l s   a t   a  d i s t a n c e   of  5m  from  t h e  

s i g n a l l i n g   s t r i p ,   and  a t   a  s p e e d  o f   2 0 . k m / h , a n d   in  c o n d i t i o n   o f  

dry  road   s u r f a c e ,   a  r e s p o n s e   on  the   t h i r d   h a r m o n i c   of  1.4  m i c r o v o l t  



has  been  o b t a i n e d   w h i l e   in  the  o c c u r r e n c e   of  wet  road   s u r f a c e   t h e  

r e s p o n s e   has  been  of  1 .55  m i c r o v o l t .   O b v i o u s l y   the  new  c o m p o s i t e  

d e v i c e   has  been  d e s c r i b e d   and  i l l u s t r a t e d , l i m i t e d   to  i t s   e s s e n t i  

al  c o m p o n e n t s ,   and  as  an  i n d i c a t i v e   bu t   not   l i m i t i n g   example   o n l y .  

The  p a s s i v e   d i p o l e s ,   g e n e r a l l y   i n d i c a t e d   a t   D  in  F i g s .   2  and  3  c a n  

w e l l   have   a  d i f f e r i n g   g e o m e t r y   and  c o m p l i c a t i o n ,   p r o v i d e d   t h a t   t h e  

can  form  a  r e s o n a n c e   c i r c u i t   r e s p o n s i v e   to  the   s i g n a l s   e m i t t e d   b y  

the   s e c o n d a r y . r a d a r   R.  S i m i l a r l y ,   the   c h a r a c t e r i s t i c s   of  t h e  

s e c o n d a r y   r a d a r   c o u l d   be  m o d i f i e d ,   p r o v i d e d   t h a t   h igh   f r e q u e n c i e s  

may  be  u s e d .  

The  s i g n a l   t r a n s m i t t i n g   and  r e c e i v i n g   s y s t e m   is   shown  i n  

F ig .   5  and  needs   no  f u r t h e r   e x p l a n a t i o n   on  the   b a s e   of  the   c o n s i d -  

e r a b l e ' n u m b e r   of  e x i s t i n g   r e p o r t s   and  p a t e n t s .   The  r e p o r t s   i n  

q u e s t i o n   were  i s s u e d   by  the   f o l l o w i n g   c o m p a n i e s :  

-  Thomson  CSF,  F r a n c e  

-  RCA  L a b o r a t o r i e s ,   USA 

-  Group  R e s e a r c h   C e n t e r   J o s e p h   L u c a s ,   L t d . ,   G r e a t   B r i t a i n  

-  V . D . O . ,   Germany,   and  so  o n .  

The  a u t o m a t i c   s y s t e m   fo r   p r o v i d i n g   the   d r i v e r   i n f o r m a t i o n  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   r e q u i r e s   a  p a r t i c u l a r   c o d i n g  

and  d e c o d i n g   a r r a n g e m e n t .   The  d e v e l o p e d   i n f o r m a t i o n   s y s t e m   i s  

shown  in  F ig .   6  and  c o n s i s t s   of  s y n c h r o n i z i n g   m a r k i n g   c o m p o n e n t s ,  

key  m a r k i n g   c o m p o n e n t s   and  code  m a r k i n g   c o m p o n e n t s .  

The  s y n c h r o n i z i n g   m a r k i n g   c o m p o n e n t s   c o n s i s t   of  s e v e r a l  

r e f l e c t o r s   e q u i d i s t a n t l y   s p a c e d   f i x i n g   the  t ime  g r a t i c u l e   t  ,   t h u s  



p e r m i t t i n g   to  m e a s u r e   the   s p e e d   of  the   v e h i c l e .  

In  o r d e r   to  a v o i d   e r r o r s   which   c o u l d   be  c a u s e d   by  o b j e c t s  

s p a c e d   a t   r e g u l a r   i n t e r v a l s   ( f e n c e s ,   e t c . )   a l o n g   the   r o a d s i d e ,  

r e a d i n g   of  the   t r a f f i c   i n f o r m a t i o n   code  w i l l   be  r e l e a s e d   on ly   a f t e  

c o r r e c t   r e c o g n i t i o n   of  the   k e y .  

D u r i n g   the   c o n t i n u o u s   m e a s u r i n g   o p e r a t i o n s ,   on ly   t h o s e  

m e a s u r e m e n t s   w i l l   b e  p r o c e s s e d   f u r t h e r ,   which  have  o v e r s t e p p e d   a  

f i x e d   t h r e s h o l d   v a l u e ;   the   t h r e s h o l d   is   c h o s e n   to  g u a r a n t e e  

r e c o g n i t i o n   of  t he   r e f l e c t o r .  

By  means  of  s y n c h r o n i z e d   m a r k i n g   c o m p o n e n t s ,   the   t i m e  

e l a p s e d   b e t w e e n   two  o v e r s t e p s   of  the   t h r e s h o l d   w i l l   o c c u r   f i r s t   o f  

a l l ,   i . e .   t h e  t i m e   t a k e n   by  the   v e h i c l e   to  move  from  one  r e f l e c t o r  

to  t h e c o t h e r .   For   g r e a t e r   a c c u r a c y   the  m e a s u r e m e n t   i s   t a k e n   a u t o -  

m a t i c a l l y   s e v e r a l   t i m e s   in  o r d e r   to  e l i m i n a t e   p o s s i b l e   e r r o r s   i n  

c a l c u l a t i n g   the  a v e r a g e   t i m e .  

The  n e x t   s t e p  o f   the  p r o g r a m   c o n s i s t s   in  t e s t i n g   the  k e y  

m a r k i n g   c o m p o n e n t s   by  c o m p a r i n g   the   b i t   c o n f i g u r a t i o n   ( E x a m p l e l  

C o n f i g u r a t i o n   101011  in  F ig .   6)  w i th   the  key  word  t h a t   has  been  f e d  

i n .   Only if  t hey   a re   i d e n t i c a l   w i l l   the  f i n a l   d e t e c t i o n   of  the   c o d e  

m a r k i n g   f o l l o w .  

To  o b t a i n   the   d e c o d i n g   of  the   t r a f f i c   i n f o r m a t i o n   the  r e c t -  

i f i e d   o u t p u t   s i g n a l s   g e n e r a t e d   by  the  r e c e i v e r   a n t e n n a   must  b e  

e l a b o r a t e d   such  as  to  be  fed  i n t o   a  m i c r o p r o c e s s o r   fo r   e v a l u a t i o n .  

To  t h i s   end  the  flow  of  the  o u t p u t   v o l t a g e   of  a  s u p p o s e d   c o m b i n e d  

c e f l e c t o r   sys t em  (see  F ig .   7)  is  shown  as  an  e x a m p l e .   The  c o m b i n e d  



r e f l e c t o r   s y s t e m   l o c a t e d   at   the   r i g h t   edge  of  the   road   and  c o n s e -  

q u e n t l y   r e a d   from  r i g h t   to  l e f t ,   c o n s i s t s   of  fou r   r e f l e c t o r s   ( 1  t o  

4)  r e p r e s e n t i n g   the   b i t   c o n f i g u r a t i o n   or  in  o t h e r   w o r d s ,   the   l o c a l  

d i s t a n c e   b e t w e e n   two  r e f l e c t o r s ;   when  m e a s u r e d   a t   the   r e f l e c t o r  

c e n t e r ,   r e s p e c t i v e l y ,   t h a t   l o c a l   d i s t a n c e   b e t w e e n   r e f l e c t o r s   w i l l  

amount   to  60  cm  from  r e f l e c t o r s   1  to  2,  a n o t h e r   60  cm  to  r e f l e c t o r  

3  a n d  1 2 0   cm  to  r e f l e c t o r   4,  The  c o n f i g u r a t i o n   of  the   b i t  i s   o b -  

t a i n e d   by  p l o t t i n g   f i r s t   some  e q u i d i s t a n t   p o i n t s   a l o n g   a  s t r a i g h t  

l i n e  a t   the   edge  of  t he   r oad   and  by  p l a c i n g   an  a b o u t   30  cm  l o n g  

r e f l e c t o r   a t   an  e q u a l   d i s t a n c e   be low  the  m a r k i n g   t a p e ,   or  n o t .  

I t   w i l l   be  u s e f u l   to  s y n c h r o n i z e   the   c e n t e r   p o i n t s   of  the   r e f l e c -  

t o r s   w i t h   the   p l o t t e d   p o i n t s   of  the   s t r a i g h t   l i n e   a l o n g   the  r o a d  

edge .   P l a c i n g   a  r e f l e c t o r   a t  a   g i v e n   p o i n t   c o r r e s p o n d s   to  t h e  

b i n a r y   e x p r e s s i o n   1,  i . e .   r a d i a t i o n   w i l l   g e n e r a t e   a  r e f l e c t e d   b e a m  

F a i l u r e   to  p l a c e   a  r e f l e c t o r   a t   a  g i v e n   p o i n t   w i l l   g e n e r a t e   n o  

r e f l e c t i o n ,   c o r r e s p o n d i n g   to  0  b i n a r y   e x p r e s s i o n .  

The  p u r p o s e   of  d e c o d i n g   w i l l   t h e r e f o r e   be  the   r e c o n s t r u c -  

t i o n   of  an  e x i s t i n g   b i t   c o n f i g u r a t i o n   a c c o r d i n g   to  the  f low  of  t h e  

o u t p u t   v o l t a g e   p i c k e d   up  by  the   r e c e i v e r   a n t e n n a   (F ig ,   1)  a t  

v e h i c l e   p s e e d s   from  a p p r o x i m a t e l y   5  km/h  to  l80  km/h  w i t h   the  a i d  

of  an  a p p r o p r i a t e   c i r c u i t ,   and  to  s u p p l y   b i n a r y   i n f o r m a t i o n   to  t h e  

v e h i c l e .   C e r t a i n   p r o p e r t i e s   of  the  r e f l e c t i o n   d i a g r a m   w i l l   r e -  

q u i r e   an  a d d i t i o n a l   d e s c r i p t i o n   fo r   the   scope   of  r e a l i z i n g   t h e  

s o l u t i o n   s u g g e s t e d   f u r t h e r   o n .  

1)  The  m a g n i t u d e   of  the   r e f l e c t i n g   a m p l i t u d e   is  no t   l i n e a r  



but   i s   a p p l i e d   in  d e c i b e l s   s i n c e   i t   is   c u s t o m a r y   to  r e p r e s e n t  

v o l t a g e   m a g n i t u d e s   in  p r o b l e m s   of  t r a n s m i s s i o n   f i r s t   of  a l l   b y  

l o g a r i t h m i c   s c a l e   - -   t h i s   method   p e r m i t s   r e a d i n g   the   q u o t i e n t   o f  

two  v o l t a g e s   at   the   f i r s t   a t t e m p t   and  to  u n d e r s t a n d   t h a t   the   q u o -  

t i e n t   of  two  v o l t a g e s   a lways   shows  e q u a l   d i f f e r e n c e   on  the   d e c i b e l  

s c a l e ,   i n d e p e n d e n t l y   of  the   v o l t a g e   m a g n i t u d e .   Thus  a  v o l t a g e  

f l o w   can  be  r e p r e s e n t e d   in  a  more  d i s t i n c t   and  r a t i o n a l   m a n n e r ,  

above  a l l   s u p e r i o r   in  d e c i m a l   p o w e r s ,   as  compared   w i t h  a   l i n e a r  

s c a l e .   The  e l a b o r a t i o n   of  a  v o l t a g e   f low  g i v e n   i n  d e c i b e l s   is   more 

s i m p l e   w i t h   the   p r e s e n t   p r o g r a m   t han   t h a t   of  a  l i n e a r  v o l t a g e   f l o w  

a  b l o c k   i s   t h e r e f o r e   p r o v i d e d   in  the   o p e r a t i o n   d i a g r a m  3   by  w h i c h  

the   l i n e a r   v o l t a g e   f low  is   c o n v e r t e d   i n t o   a  l o g a r i t h m i c   f low  a f t e r  

h a v i n g   been  r e c t i f i e d   as  shown  in  F ig ,   7 ,  

2)  The  r e f l e c t i o n   d i a g r a m  i s   s p l i t   i n t o   peaks   w i t h o u t  

a s c e n d i n g   to  the   maximum  a m p l i t u d e   and  t hen   d r o p  a g a i n   to  a  m i n i m  

bo th   in  an  e q u a l l y   m o n o t o n o u s   manne r .   S e c o n d a r y   peaks   a re   u n a v o i d  

a b l e   c o n s i d e r i n g   t h a t   a  r e f l e c t o r   is   a b o u t   20  t i m e s   as  long   as  a  

wave  l e n g t h   fo r   i n s t a n c e .   The  l a t t e r   c o n s i d e r a t i o n   becomes  n e c e s -  

s a r y   in  o r d e r   to  o b t a i n   a  s u f f i c i e n t l y   wide  r e f l e c t i n g   s u r f a c e   t o  

f u r n i s h   the  r e f l e c t e d   i n p u t   v o l t a g e   w i t h   an  a d e q u a t e  u s e f u l   v o l t -  

age  fo r   s i g n a l   e l a b o r a t i o n   in  r e s p e c t   of  a l l   the   u n a v o i d a b l e   j a m  

t e n s i o n s .   I t   s h o u l d   now  be  the   t a s k   to  c r e a t e   an  e f f i c a c i o u s   m a i n  

.maximum  of  40  cm  a p p r o x i m a t e   w i d t h   fo r   the   p r e s e n t   r e f l e c t o r   l a y o u t  

for   i n s t a n c e   - -   the  w i d t h   d e p e n d i n g   on  the  d i s t a n c e   a t   which  a  

v e h i c l e   p a s s e s   the   r e f l e c t o r s ,   w i t h o u t   any  i n t e r f e r e n c e   by  s e c o n d a r y  



maximum  and  minimum  p e a k s ,   i . e .   e l i m i n a t i n g   them  d u r i n g   the  s u b -  

s e q u e n t   p r o c e s s   of  e l a b o r a t i o n .  

To  have  an  i d e a   c o n c e r n i n g   the   t i m e s   we  are   d e a l i n g   w i t h  

h e r e ,   the   f o l l o w i n g   i n d i c a t i o n s   w i l l   p r o v e   t o  b e   u s e f u l :   a   s p e e d  

o f  1   m / s e c   =  1  m/s  is   i d e n t i c a l   w i t h   3.  6  km/h  =   3.  6  km/h.  To 

c o v e r   a  d i s t a n c e   of  40  cm  at   3,  t  km/h  =  1  m / s   v e l o c i t y ,   c o n s e -  

q u e n t l y  r e q u i r e s   400  m/s  =  4 0 0  m s .  

At  a  s p e e d   of  36  km/h  fo r   a  40  cm  d i s t a n c e   =  40  ms 

At  a  s p e e d   of  72  km/h  fo r   a  40   cm  d i s t a n c e   =  20  m s  

At  a  s p e e d   of  144  km/h  f o r   a  40  c m  d i s t a n c e   =  10  ms 

At  a  s p e e d   of  288  km/h  f o r   a  40  cm  d i s t a n c e   =  5 ms  = 5000  ms 

A  " v e r y   l ong"   t ime   fo r   e l e c t r o n i c   e l a b o r a t i o n  . . .  

The  S c h m i t t   t r i g g e r   a  s p e c i a l   b i s t a b l e   l e v e r   s w i t c h ,  

is  p a r t i c u l a r l y   i n d i c a t e d   fo r   d e t e r m i n i n g   the   p o i n t   of  t ime  of  t h e  

main  maximum  w h i l e   e l i m i n a t i n g   the   s e c o n d a r y  m a x i m a   to  the   g r e a t -  

e s t   e x t e n t .   W i t h o u t   e n t e r i n g   i n t o   c o n s t r u c t i o n   p a r t i c u l a r s   a n d  

the   i n t e r n a l   o p e r a t i v e   a s p e c t s   of  the   d e v i c e ,   F i g .   4  c o n t a i n s   a  

d e s c r i p t i o n   of  i t s   p e r f o r m a n c e .   I n s t a l l i n g   a t   the   i n p u t   s i d e   a  

l i n e a r   a s c e n d i n g   t e n s i o n   - - l i n e a r   a s c e n s i o n   in  the   p r e s e n t   c a s e  - -  

a  h i g h - a d j u s t a b l e   v o l t a g e   of  a b o u t   1  ms  a s c e n s i o n   t ime  w i l l   o c c u r  

a t   o u t p u t   Ua,  h a v i n g   a  low  p o t e n t i a l   at   the   b e g i n n i n g ,   as  soon  a s  

the   i n p u t   v o l t a g e   U1  e x c e e d s   the  v a l u e   U1top .   I f   v o l t a g e   U1 

s t a y s   above  U l t o p ,   the   c o n d i t i o n   of  the  o u t p u t   v o l t a g e  w i l l   b e  

m a i n t a i n e d .   Only  i f   U1  f a l l s   be low  the  a d j u s t a b l e   v o l t a g e   t h r e s h -  

o ld   U 1 b o t t o m ,   the  o u t p u t   v o l t a g e   and  i t s   1.  ms  drop  t ime  w i l l  



r e t u r n   to  the  p r e v i o u s   i n f e r i o r   t e n s i o n   v a l u e ,   r e m a i n i n g   t h e r e   u n -  

t i l   i n p u t   v o l t a g e   U1  p a s s e s   t h r e s h o l d   U l t o p   in  the  upward  d i r e c t i o n  

a g a i n .   F ig .   7  w i l l   s e r v e   a s  m e a n s   of  a  more  a c c u r a t e   i l l u s t r a t i o n  

of  the   s w i t c h   e f f i c a c y   and  fo r   a  more  d e t a i l e d   d i s c u s s i o n   on  t h e  

v o l t a g e   v a l u e s   U l t o p   and  U l b o t t o m   to  b e  a d j u s t e d .  

As  the   v e h i c l e   s u p p o s e d l y   moves  from  r i g h t   to  l e f t   a c c o r d -  

ing  to  F ig .   7,  the   t ime   s c a l e   is  to  be  l o o k e d   a t   from  the  r i g h t   t o  

the  l e f t   in  c o n t r a s t   w i t h   t he   u s u a l   i l l u s t r a t i o n .  

The  v o l t a g e   U l t o p   must  be  e s t a b l i s h e d   in  a  way  t h a t   t h e  

main  m a x i m a  o f   a l l   r e f l e c t o r s   w i l l   e x c e e d   t h a t   v a l u e   by  a b o u t   4 - 8  

dB,  i . e .   by  a  f a c t o r   b e t w e e n   1.5  and  2.5  on  a  l i n e a r   o r d i n a t e  

s c a l e .   Such  t h r e s h o l d   v a l u e   U l t o p   has  been  f i x e d   a t   a b o u t   8  dB 

from  the  u p p e r   s c a l e   edge  (F ig .   7) .   When  r i s i n g   t o w a r d   the   m a i n  

maximum  the   S c h m i t t   t r i g g e r   w i l l   t i l t   t o w a r d   the  t i m e s   i n d i c a t -  

ed  as  Tl ,   T2  and  T3,  bu t   the   s w i t c h   w i l l   t i l t   f u l l y   to  the   l e f t  

even  at  the   f o u r t h   i m p u l s e   w i t h o u t   e l a b o r a t i o n   by  the   m i c r o p r o c e s -  

sor  t hough   and  to  become  of  no  i m p o r t a n c e .   Above  the   t h r e s h o l d  

Ul top   U1  is  a l l o w e d   to  va ry   as  long   as  i t   t a k e s   to  f a l l   be low  t h e  

v a l u e   U l b o t t o m   at   the   d e s c e n t   to  the  l e f t   of  the   a s c e n s i o n .  

In  t h i s   case   the   t r i g g e r   w i l l   jump  a g a i n   from  t h e  u p p e r  

o u t p u t   v a l u e   to  the  i n f e r i o r   v a l u e   r e m a i n i n g   t h e r e   u n t i l   the   n e x t  

i m p u l s e   c a u s e s   the  v a l u e   Ulop  to  be  e x c e e d e d   a g a i n .   Minima  a n d  

maxima  c a u s e d   in  the  mean t ime   b y  t h e   s e c o n d a r y   peaks   have  no  

b e a r i n g   on  the  o p e r a t i o n   as  long  as  U l b o t t o m   and  U l t o p ,   r e s p e c t i v e  

are  not   below  r a t i n g   or  e x c e e d e d .  



As  the   s e c o n d a r y   peaks   n e a r   the   main  maxima  in  the   r u l e   are   
s m a l l e r  

t han   t h o s e   w i t h i n   the   minimum  b e t w e e n   two  p r i n c i p a l   maxima,  i t   c a n  

b e   e x p e c t e d   t h a t   t h r e s h o l d   Ul toP   can  a lways   be  f i x e d   a t   a  s u f f i c i -  

e n t l y   h igh   v a l u e   to  a v o i d   s i m i l a r   e x c e s s e s .  

The  p r i n c i p l e   of  t h e  T r a f f i c   I n f o r m a t i o n   Sys tem  as  shown  

i n  F i g .   7  is  b a s e d   on  a r r a n g i n g   t h r e e   r e f l e c t o r s   a t   e q u i d i s t a n t  

s p a c i n g   ( s y n c h r o - r e f l e c t o r s )   and  the   p o s s i b i l i t y   of  i n s t a l l i n g  

a d d i t i o n a l   r e f l e c t o r s   or  l e s s   a t   an  e q u i d i s t a n t   i n t e r v a l   a c c o r d i n g  

to  the   d i s i r a b l e   q u a n t i t y   of  i n f o r m a t i o n   to  be  t r a n s m i t t e d .   F i g .  

7  i l l u s t r a t e s   two  p o s i t i o n s   o n l y   of  e q u i d i s t a n t l y   p l a c e d   r e f l e c t -  

o r s   fo r   the  most  s i m p l e   t r a n s m i s s i o n   of  i n f o r m a t i o n .   In  o r d e r   t o  

a s c e r t a i n   the   p r e v i o u s l y   e s t a b l i s h e d  n u m b e r   of  e q u i d i s t a n t   s p a c e s  

(two  on ly   in  F ig .   7)  e q u i p p e d   w i t h   i n f o r m a t i o n   r e f l e c t o r s ,   i t   w i l l  

be  n e c e s s a r y   w i th   the   a id   of  the   p e r i o d i c a l   t ime  s c a l e   p r o d u c e d  

by  the  s y n c h r o   r e f l e c t o r s ,   to  make  c o n t a c t   w i t h .  t h e   t ime  p o i n t s  

a r r a n g e d   at   e q u i d i s t a n t   t ime  i n t e r v a l s   in  r e s p e c t   of  the   s y n c h r o  

r e f l e c t o r s   and  to  f i n d   out   w h e t h e r   or  not   r e f l e c t o r s   have  been  i n -  

s t a l l e d   a t   t h o s e   p o i n t s ,   L a s t l y   is  a s c e r t a i n   w h e t h e r   r e f l e c t i o n  

has  t a k e n   p l a c e   at  the   p e r i o d i c a l   t ime  p o i n t s   in  which  case   a  

r e f l e c t o r   e x i s t s ,   or  l e s s   so  (no  r e f l e c t o r   i n s t a l l e d ) .   The 

m e a s u r e d   t ime  d i f f e r e n c e s   t 2 - t l   and  t 3 - t 2   b e i n g   e x a c t l y   i d e n t i c a l  

ones ,   the   p e r i o d i c a l   t ime  s c a l e   w i t h   i t s   p e r i o d   t = t 2 - t 1 - t 3 - t 2   w i l l  

be  made  to  f o l l o w   the  t ime  p o i n t   t3  d i r e c t l y .   F a i l u r e  o f   t h e  

t ime  d i f f e r e n c e s   to  be  i d e n t i c a l ,   the  s t a r t i n g   p o i n t   of  the  t i m e  

s c a l e   is  to  be  e s t a b l i s h e d   in  such  a  manner   t h a t   the   t ime  s c a l e  



e x t e n d i n g  t o w a r d   t ime   p o i n t   t l  w i l l   come  to  be  as  n e a r   as  p o s s i b l e  

to  the  p o i n t s   t l ,   t2  and  t3 .   t he   o p t i m a l   v a l u e   is   d e t e r m i n e d  

t h r o u g h   the   G a u s s i a n   p r i n c i p l e   of  the   s m a l l e s t   s q u a r e   sum,  i . e .   t h  

d i f f e r e n c e s   are   formed  b e t w e e n   the   t ime  s c a l e   d i s p l a c e d   b y  a t   a n d  

the   t i m e s   of  the   p o i n t   of  g r a v i t y   t1 ,   t2  and  t3 ,   These  d i f f e r -  

ences   are   t hen   s q u a r e d ,   v a r y i n g  a t   a s  l o n g   u n t i l   the  s q u a r e   sum 

r e a c h e s   a  minimum;  t h i s   c o n s i d e r a t i o n   w i l l   r e s u l t   in  v a l u e   a t  

(see  F ig .   9 ) .  

F o l l o w i n g   the  above  i n d i c a t i o n s ,   t h e   p r i n c i p l e  o f   d e c o d i n g  

the  p r o p o s e d   t r a f f i c   i n f o r m a t i o n   s y s t e m   can  be  t a k e n   as  s o l v e d .  

The  i n s t a l l a t i o n   (see  F ig .   7)  s e r v i n g   to  e x e m p l i f y   the  s y s t e m ,   c o n  

s i s t s   of  t h r e e   s y n c h r o n i z e d   r e f l e c t o r s   and  a  s i n g l e   t w o - b i t   i n -  

f o r m a t i o n   c h a n n e l .   A p a r t   from  b i n a r y   i n f o r m a t i o n   01  ( r ead   f r o m  

the  r i g h t   in  F ig .   7) ,   the   i n s t a l l a t i o n   of  d i f f e r e n t l y   c o m b i n e d  

r e f l e c t o r s   makes  the   t r a n s m i s s i o n   of  f o u r   d i f f e r e n t   k i n d s   of  i n -  

f o r m a t i o n   p o s s i b l e .   When  a p p l y i n g   the  t ime  from  r i g h t   t oward   l e f t  

the  c o m b i n a t i o n s   w i l l   a p p e a r   as  f o l l o w s :  

Each  of  the  four   b i n a r y   i n f o r m a t i o n   s y s t e m s   may  be  a s s o c i a t e d   w i t h  



w h a t e v e r   k i n d   of  i n f o r m a t i o n ,   in  the   case   a lways   r e m a i n i n g   e q u a l  

pe r   c o m b i n a t i o n .   I f   f o u r   d i f f e r e n t   k i n d s   of  i n f o r m a t i o n   are  i n -  

s u f f i c i e n t ,   t h r e e   i n f o r m a t i o n   r e f l e c t o r s   may  be  employed   for   t h e  

t r a n s m i s s i o n   of  23  =  8  d i f f e r e n t   t y p e s   of  i n f o r m a t i o n ,  

I t   w i l l   be  u n d e r s t o o d   t h a t   each   of  the   e l e m e n t s  

d e s c r i b e d   a b o v e ,   or  two  or  more  t o g e t h e r ,   may  a l s o   f i n d   a  

u s e f u l   a p p l i c a t i o n   in  o t h e r   t y p e s   of  c o d i n g   and  d e c o d i n g   s y s t e m s  

d i f f e r i n g   from  the   t y p e s   d e s c r i b e d   a b o v e .  

Whi le   t he   i n v e n t i o n   has  been  i l l u s t r a t e d   and  d e s c r i b e d  

as  e m b o d i e d   in  a  c o d i n g  a n d   d e c o d i n g   s y s t e m   f o r   p r o v i d i n g   d r i v e r  

i n f o r m a t i o n ,   i t   is   no t   i n t e n d e d   to  be  l i m i t e d   to  the  d e t a i l s   shown 

s i n c e   v a r i o u s   m o d i f i c a t i o n s   and  s t r u c t u r a l   c h a n g e s   may  be  made  

w i t h o u t   d e p a r t i n g   in  any  way  from  the   s p i r i t   of  t he   p r e s e n t   i n v e n -  

t i o n .  

W i t h o u t   f u r t h e r   a n a l y s i s ,   the   f o r e g o i n g   w i l l   so  f u l l y  

r e v e a l   t he   g i s t   of  the   p r e s e n t   i n v e n t i o n   t h a t   o t h e r s   can ,   b y  

a p p l y i n g   c u r r e n t   k n o w l e d g e ,   r e a d i l y   a d a p t   i t   f o r   v a r i o u s   a p p l i c a -  

t i o n s   w i t h o u t   o m i t t i n g   f e a t u r e s   t h a t ,   from  the   s t a n d p o i n t   of  p r i o r  

a r t ,   f a i r l y   c o n s t i t u t e   e s s e n t i a l   c h a r a c t e r i s t i c s   of  the  g e n e r i c  

or  s p e c i f i c   a s p e c t s   of  t h i s   i n v e n t i o n .  

What  is  c l a i m e d   as  new  and  d e s i r e d   to  be  p r o t e c t e d   by  

L e t t e r s   P a t e n t   is   s e t   f o r t h   in  the  a p p e n d e d   c l a i m s .  



1.  A  p r e f a b r i c a t e d   r o a d - m a r k i n g   s t r i p   i n s t a l l e d   on  t h e  

edges   of  r oads   or  h ighways   for   t r a n s m i t t i n g   i n f o r m a t i o n   a b o u t  

t h e  r o a d   to  moving  v e h i c l e s   and  o p e r a t i v e   in  c o n j u n c t i o n   w i t h  

a c t i v e   e l e c t r o n i c  c o m p o n e n t s   l o c a t e d   on  a  movable   v e h i c l e   a n d  

p r o v i d e d   w i th   e n e r g y   e m i t t i n g   and  e n e r g y   r e c e i v i n g   means,   com-  

p r i s i n g  p a s s i v e   e l e c t r i c a l   componen t s   l o c a t e d   on  the  lower   s i -  

de  of  the   s t r i p ,   s a i d   p a s s i v e   componen t s   b e i n g   so  a r r a n g e d  

t h a t   they   are   ab le   to  r e c e i v e   r a d i a n t   e n e r g y   from  s a i d   a c t i v e  

componen t s   in  the  d i r e c t i o n   which  is  p e r p e n d i c u l a r   to  the  l i n e  

of  mo t ion   of  the  v e h i c l e   and  s e n d  s a i d   e n e r g y   back  to  the  e n e r -  

gy  r e c e i v i n g   means  so  as  to  o b t a i n   p r e c i s e   i n f o r m a t i o n   f r o m  

s a i d   p a s s i v e   componen t s   in  the  form  of  s i g n a l s ;   and  l i g h t   r e  

f l e c t i n g   h o r i z o n t a l   m a r k i n g s   p r o v i d i n g   a  v e h i c l e   d r i v e r   w i t h  

c l e a r   v i s u a l   i n f o r m a t i o n   a b o u t   the  r o a d .  

2.  The  s t r i p   as  d e f i n e d   in  c l a i m   1,  w h e r e i n   s a i d   p a s -  

s i v e   componen t s   a re   a t t a c h e d   to  the  r o a d - m a r k i n g   s t r i p .  

3.  The  s t r i p   as  d e f i n e d   in  c l a i m   1,  w h e r e i n   s a i d   p a s -  

s i v e   c o m p o n e n t s   c o n s i s t   of  d i p o l e s   of  such  d i m e n s i o n s   and  a r -  

r a n g e m a n t   as  to  r e f l e c t   r a d i a n t   e n e r g y   in  the   d i r e c t i o n   o f  

the  energy  r e c e i v i n g   means  of  s a i d   a c t i v e   c o m p o n e n t s ,   and  w h i c h  

are  formed  of  t h i n   m e t a l l i c   p l a t e s .  

4.  A  road   s u r f a c e   m a r k i n g   s y s t e m   c o m p r i s i n g   a  p r e f a -  

b r i c a t e d   r o a d - m a r k i n g   s t r i p   i n s t a l l e d   on  the  edges   of  r o a d s   o r  

h ighways   for   t r a n s m i t t i n g   i n f o r m a t i o n   a b o u t   the   r oad   to  m o v i n g  

v e h i c l e s   and  i n c l u d i n g   a  p l u r a l i t y   of  l i g h t   r e f l e c t i n g   h o r i -  

z o n t a l   m a r k i n g s   p r o v i d i n g   a  v e h i c l e   d r i v e r   w i t h   c l e a r   v i s u a l  

i n f o r m a t i o n   abou t   the  road   and  a  p l u r a l i t y   of  p a s s i v e   e l e c t r i -  

ca l   componen t s   l o c a t e d   on  the  lower   s i d e   of  the  s t r i p ;   and  a c -  



t i v e   e l e c t r o n i c   componen t s   l o c a t e d   on  a  movable   v e h i c l e   a n d  

p r o v i d e d   w i th   e n e r g y   e m i t t i n g   and  e n e r g y   r e c e i v i n g   m e a n s ,  

p a s s i v e   e l e c t r i c a l   c o m p o n e n t s   b e i n g   o p e r a t i v e   fo r   r e c e i v i n g  

e l e c t r i c   e n e r g y  f r o m   s a i d   e l e c t r o n i c   means,   r e e m i t t i n g   t h i s  

e n e r g y   and  r e t u r n i n g   the   same  to  s a i d   a c t i v e   e l e c t r o n i c  

means  fo r   p r o v i s i o n   of  p o s i t i v e   e l e c t r o m a g n e t i c   i n f o r m a t i o n  

in  the  form  of  s i g n a l s   abou t   the  road   to  the  v e h i c l e   d r i v e r .  

5.  The  s y s t e m   as  d e f i n e d   in  c l a i m   4,  w h e r e i n   s a i d  

a c t i v e   e l c t r o n i c   means  l o c a t e d   on  a  movable   v e h i c l e   i n c l u d e  

a  s e c o n d a r y   r a d a r   fo r   e m i t t i n g   e n e r g y   to  the  road   and  a n  

a n t e n n a   fo r   r e c e i v i n g   s a i d   r e e m i t t e d   e n e r g y   from  s a i d   p a s -  

s i v e   c o m p o n e n t s .  

6.  The  s y s t e m   as  d e f i n e d   in  c l a i m s   4  and  5,  w h e r e -  

in  s a i d   p l u r a l i t y   of  p a s s i v e   e l e c t r o n i c   c o m p o n e n t s   a re   d i -  .  

p o l e s   so  d i m e n s i o n e d   and  o r i e n t e d   t h a t   they   o p e r a t e   in  t h e  

r ange   of  s a i d   s e c o n d a r y   r a d a r .  

7.  A  method  of  o p e r a t i n g   a  road   s u r f a c e   m a r k i n g  

s y s t e m   i n c l u d i n g   a  p r e f a b r i c a t e d   s t r i p   p o s i t i o n e d   on  r o a d  

p a v e m e n t s   and  h a v i n g   a  p l u r a l i t y   of  l i g h t   r e f l e c t i n g   m a r - '  

k i n g s   p o s i t i o n e d   t r a n s v e r s e l y   to  a  d r i v e   way  and  a  p l u r a l i -  

ty  of  p a s s i v e   e l e c t r i c   c o m p o n e n t s   p o s i t i o n e d   in  the   d i r e c -  

t i o n   l e n g t h w i s e  o f   the  road   and  l o c a t e d   on  the  l ower   s i d e  

of  s a i d   s t r i p ,   and  a c t i v e   e l e c t r o n i c   m e a n s  m o u n t e d   a b o a r d  

a  v e h i c l e ,   the   method  c o m p r i s i n g   the   s t e p s   of  s e l e c t i v e l y  

s e n d i n g   e l e c t r i c a l   s i g n a l s   g e n e r a t e d   by  s a i d   a c t i v e   e l e c t r o -  

n i c   means  t o  s a i d   p a s s i v e   e l e c t r i c   c o m p o n e n t s   and  r e c e i v i n g  

the  s i g n a l s   r e e m i t t e d   by  s a i d   c o m p o n e n t s   to  p r o v i d e   a  v e h i -  

c le   d r i v e r   fo r   p o s i t i v e   e l e c t r o m a g n e t i c   i n f o r m a t i o n   a b o u t  

the  road   s i m u l t a n e o u s l y   wi th   r e c e i v i n g   an  o p t i c a l   i n f o r m a -  



t i o n   a b o u t   the  s t a t u s   of  the  r o a d .  

8.  The  method  as  d e f i n e d   in  c l a i m   7,  f u r t h e r   c o m p r i - '  

s i n g   the  s t e p   of  i r r a d i a t i n g   an  i n f r a r e d   e n e r g y   from  an  i n -  

f r a r e d   s o u r c e   a r r a n g e d   on  the  v e h i c l e   to  a  p a r t   of  s a i d  

l i g h t   r e f l e c t i n g   m a r k i n g s   s e l e c t i v e l y   a r r a n g e d   on  the  r o a d  

and  r e c e i v i n g   the  m o d u l a t e d   r e t u r n i n g   s i g n a l s   t h e r e f r o m   t o  

o b t a i n   a  c o m p l e m e n t a l   i n f o r m a t i o n   a b o u t   the  r o a d .  

9.  In  a  s y s t e m   fo r   p r o v i d i n g   a  d r i v e r   i n f o r m a t i o n ,  

c o m p r i s i n g   a  p r e f a b r i c a t e d   r o a d - m a r k i n g   s t r i p   i n s t a l l e d   o n  

the  edges   of  roads   or  h ighways   fo r   t r a n s m i t t i n g   i n f o r m a t i o n  

a b o u t   the  r o a d . t o   moving  v e h i c l e s ;   a c t i v e   e l e c t r o n i c  c o m p o -  

n e n t s   l o c a t e d   on  a  movable   v e h i c l e   and  p r o v i d e d   w i t h   e n e r g y  

e m i t t i n g   and  e n e r g y   r e c e i v i n g   means  and  o p e r a t e d   in  c o n j u n -  

c t i o n   w i t h   s a i d   s t r i p ;   p a s s i v e   e l e c t r i c a l   componen t s   l o c a t e d  

on  the  lower   s i d e   of  t h e  s t r i p ,   s a i d   p a s s i v e   c o m p o n e n t s   b e i n g  

so  a r r a n g e d   t h a t   they   are   a b l e   to  r e c e i v e   r a d i a n t   e n e r g y   f r o m  

s a i d   a c t i v e   componen t s   in  the  d i r e c t i o n   which   is  p e r p e n d i c u -  

l a r   to  the  d i r e c t i o n   of  m o t i o n   of  the  v e h i c l e   and  send  s a i d  

e n e r g y   back  to  the  e n e r g y   r e c e i v i n g   means  so  as  to  o b t a i n  

p r e c i s e   i n f o r m a t i o n   from  s a i d   p a s s i v e   c o m p o n e n t s   in  the  f o r m  

of  s i g n a l s ;   and  l i g h t   r e f l e c t i n g   h o r i z o n t a l   m a r k i n g s   p r o v i -  

d ing   a  v e h i c l e   d r i v e r   w i t h   c l e a r   v i s u a l   i n f o r m a t i o n   a b o u t   t h e  

r o a d ,   the  i m p r o v e m e n t   c o m p r i s i n g   an  a u t o m a t i c   s y s t e m   p r o v i -  

d ing   i n f o r m a t i o n s   to  the  d r i v e r   and  i n c l u d i n g   a  c o d i n g   a n d  

d e c o d i n g   a r r a n g e m e n t   i n c l u d i n g   s y n c h r o n i z i n g   m a r k i n g   c o m p o -  

n e h t s ,   key  m a r k i n g   componen t s   and  code  m a r k i n g   c o m p o n e n t s ,  

s a i d   key  m a r k i n g   componen t s   and  s a i d   code  m a r k i n g   c o m p o n e n t s  

b e i n g   p o s i t i o n e d   on  s a i d   m a r k i n g   s t r i p   one  a f t e r   a n o t h e r .  
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