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@  Radiation  pattern  change  detection. 

This  invention  relates  to  the  detection  of  a  change  in  a 
pattern  of  radiation  and  is  concerned  especially  with  the  detection 
of  such  a  change  as  a  result  of  the  movement  of  an  object  and/or 
its  shadow  and/or  an  image  of  an  object,  such  as,  for  example,  a 
television  picture  thereof.  The  term  «radiation»  is  used  to  include 
ultra-violet  radiation,  visible  light  and  infrared  radiation. 

In  more  detail  there  is  provided  an  apparatus  for  detecting  a 
change  in  a  pattern  of  radiation  incident  on  the  apparatus, 
comprising  lens  means,  a  first  sensing  means  sensitive  to  said 
incident  radiation  and  adapted  to  give  a  first  outpout  signal 
characteristic  of  said  pattern  and  a  second  such  sensing  means, 
adapted  to  give  a  cecond  such  output  signal,  said  sensing  means 
having  different  configurations  and/or  orientations  of  radiation- 
sensitive  areas  and  said  lens  means  together  with  said  sensing 
means  constituting  an  optical  system,  are  arranged  for  incidence 
on  said  sensing  means  through  said  lens  means  of  said  radiation, 
and  connected  to  comparator  means  in  such  a  way  that  the  latter 
receives  said  output  signals,  the  arrangement  being  such  that 
any  change  in  said  pattern  of  radiation  causes  a  first  consequent 
change  in  said  first  output  signal  and  a  second  consequent 
change  being  different  from  said  first  consequent  change  by 
virtue  of  said  different  configurations  and/or  orientations  of  radi- 
ation-sensitive  areas,  and  said  comparator  means  being  ar- 
ranged  to  supply  a  signal  which  is  a  function  of  the  said  differing 
output  signals  and  hence  indicative  of  a  change  in  said  pattern  of 
radiation. 



T h i s   i n v e n t i o n   r e l a t e s   to  t h e   d e t e c t i o n   of  a  c h a n g e   in  a  

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

n o t   e x c l u s i v e l y ,   w i t h   t h e   d e t e c t i o n   of  s u c h   a  c h a n g e   a s  

a  r e s u l t   of  t h e   m o v e m e n t   of  an  o b j e c t   a n d / o r   of  i t s  

s h a d o w   a n d / o r   of  an  i m a g e   of  an  o b j e c t ,   s u c h   a s ,   f o r  

e x a m p l e ,   a  t e l e v i s i o n   p i c t u r e   t h e r e o f .   The  t e r m   " r a d i a -  

t i o n "   t h r o u g h o u t   t h i s   s p e c i f i c a t i o n   i s   to  be  t a k e n   t o  

i n c l u d e   u l t r a - v i o l e t   r a d i a t i o n ,   v i s i b l e   l i g h t   and   i n f r a -  

r e d   r a d i a t i o n .  

In  one  of  i t s   a p p l i c a t i o n s ,   t h e   i n v e n t i o n   has   f o r   i t s  

a im  t h e   p r o v i s i o n   of  an  i m p r o v e d   a p p a r a t u s   and  m e t h o d  

f o r   t h e   s e c u r i t y ,   i n  t h e   s e n s e   of  p r o t e c t i o n   f r o m  t h e f t  

or   i m p r o p e r   h a n d l i n g ,   of  w o r k s   of  a r t   in   g e n e r a l   a n d  

p i c t u r e s   in   p a r t i c u l a r .   In  t h i s   c o n n e c t i o n ,   i n s u r e r s   o f  

h i g h   v a l u e   w o r k s   of  a r t   do  n o t   f a v o u r   h a v i n g   a n y  d e v i c e s  

in   d i r e c t   c o n t a c t   w i t h   a  p i c t u r e   o r ,   f o r   t h a t   m a t t e r ,   i t s  

f r a m e   or  m o u n t i n g .   In  a d d i t i o n ,   when   s u c h   a  p i c t u r e   i s  

d i s p l a y e d   in   a  p u b l i c   g a l l e r y   or  museum  or  in   t h e   p r i v a t e  

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

n o t h i n g   o v e r t   in   t h e   way  of  a p p a r a t u s   s h o u l d   d e t r a c t  

f r o m   a p p r e c i a t i o n   of  t h e   p i c t u r e .  

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

a f o r e s a i d   i s   to  u se   " s p a c e "   o r   " v o l u m e "   d e t e c t o r s   c a p a b l e  

of  i n d i c a t i n g   t h e   i n t r u s i o n   of  an  o b j e c t   or  p e r s o n   i n t o   a  

d e f i n e d   a r e a ,   a  s i g n a l   b e i n g   o b t a i n e d   by  n o t i n g   a  c h a n g e  

f r o m   s t e a d y   s t a t e   c o n d i t i o n s   s u c h   a s ,   f o r   e x a m p l e ,   t h e  

m o v e m e n t   of  t h e   i n t r u d i n g   o b j e c t .  



T h i s   i s   m o s t   c o m m o n l y   a c h i e v e d   by  i r r a d i a t i n g   t he   a r e a  

u n d e r   s u r v e i l l a n c e   w i t h   e i t h e r   c e n t i m e t e r   or  m i l l i m e t e r  

wave  e n e r g y   or  w i t h   u l t r a s o n i c   a c o u s t i c   e n e r g y   a n d  

d e t e c t i n g   s t a n d i n g   wave  or  D o p p l e r   e f f e c t s   c a u s e d   by  a  

m o v i n g   o b j e c t .   T h e r e   a r e   o b v i o u s   d i f f i c u l t i e s   i n  

c o n n e c t i o n   w i t h   t h e   a b o v e .   Fo r   e x a m p l e ,   e l e c t r o - m a g n e t i c  

r a d i a t i o n   c a n n o t   be  r e a d i l y   c o n s t r a i n e d   to  a  p r e c i s e  

a r e a   due  to  r e s t r a i n t s   in   a e r i a l   d e s i g n   and  r e f l e c t i o n s  

f r o m   s t a t i o n a r y   o b j e c t s   and  a  t e n d e n c y   to  " l e a k "   t h r o u g h  

w i n d o w s   can   l e a d   to  a l a r m   s i g n a l s   f r o m   m o v i n g   o b j e c t s  

o u t s i d e   t h e   a r e a   u n d e r   s u r v e i l l a n c e .   In  t h e   c a s e   of  t h e  

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

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

can   be  s e t   up  due  to  a i r   m o v e m e n t s   s u c h   as  d r a u g h t s   a n d  

t h e r m a l   d i s t u r b a n c e s   c a u s e d   by  c e n t r a l   h e a t i n g   a n d  

v e n t i l a t i o n ,   as  w e l l   as  by  man  made  u l t r a s o n i c   n o i s e   s u c h  

as  l e a k i n g   c o m p r e s s e d   a i r   or  m o t o r   or  e n g i n e   n o i s e .   B o t h  

r a d i o   and   a c o u s t i c   d e v i c e s   h a v e   to  be  p o s i t i o n e d   c a r e f u l l y  

and  f r e q u e n c i e s   h a v e   to  be  s e l e c t e d   to  a v o i d   m u t u a l   i n t e r -  

f e r e n c e   b e t w e e n   n e i g h b o u r i n g   e q u i p m e n t .   In  t he   c a s e   o f  

r a d i o   d e t e c t o r   e q u i p m e n t ,   a t   l e a s t   in   t h e   U n i t e d   K i n g d o m ,  

s p e c i a l   l i c e n c e   c l e a r a n c e   i s   n e e d e d .  

O t h e r   m e t h o d s   of  d e t e c t i o n   make  u s e   of  i n f r a - r e d   r a d i a -  

t i o n   as  one  or  more   beams   i n t e r r u p t e d   or  m o d i f i e d   i n  

i n t e n s i t y   by  a  m o v i n g   o b j e c t .   A l t e r n a t i v e l y ,   in   a  

p a s s i v e   s y s t e m   t h e   t h e r m a l   r a d i a t i o n   f r o m   a  human  o r  

a n i m a l   b o d y   is   d e t e c t e d .   T h e r e   a r e   d i f f i c u l t i e s  

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



to  t h e   r e f l e c t i v i t y   or  t h e   a b s o r p t i v i t y   of  c l o t h i n g   i n  

t h e   i n f r a - r e d   r e g i o n   and  v a r i a t i o n s   in   a m b i e n t   t e m p e r a -  

t u r e ,   t h e   l a t t e r   b e i n g   of  m o s t   s i g n i f i c a n c e   when  d e t e c t -  

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

Many  i n g e n i o u s   t e c h n i q u e s   h a v e   b e e n   d e v e l o p e d   to  m i n i m i s e  

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

t e n d   to  i n c r e a s e   t h e   c o m p l e x i t y   and  c o s t   of  t h e   a p p a r a t u s  

i n v o l v e d .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  t e c h n i q u e   of  s p a c e   o r  

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

t h e   i l l u m i n a t i o n   of  a  s c e n e   w i t h ,   f o r   e x a m p l e ,   v i s i b l e  

a n d / o r   n e a r   i n f r a - r e d   r a d i a t i o n   be  t h i s   d a y l i g h t   o r  

r a d i a t i o n   f r o m   an  a r t i f i c i a l   l i g h t .  s o u r c e ,   u s i n g  i n e x -  

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

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

A c c o r d i n g   to  t h e   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a p p a r a t u s  

f o r   d e t e c t i n g   a  c h a n g e   in   a  p a t t e r n   of  r a d i a t i o n   i n c i -  

d e n t   on  t h e   a p p a r a t u s ,   w h e r e i n   l e n s   m e a n s ,   a  f i r s t   s e n s -  .  

i n g   means   s e n s i t i v e   to  s a i d   i n c i d e n t   r a d i a t i o n   a n d  

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

s a i d   p a t t e r n ,   and   a  s e c o n d   s u c h   s e n s i n g   m e a n s ,   a d a p t e d  

to  g i v e   a  s e c o n d   s u c h   o u t p u t   s i g n a l ,   s a i d   s e n s i n g   m e a n s  

h a v i n g   d i f f e r e n t   c o n f i g u r a t i o n s   a n d / o r   o r i e n t a t i o n s   o f  

r a d i a t i o n - s e n s i t i v e   a r e a s   and  s a i d   l e n s   means   t o g e t h e r  

w i t h   s a i d   s e n s i n g   means   c o n s t i t u t i n g   an  o p t i c a l   s y s t e m ,  

a r e   a r r a n g e d   f o r   i n c i d e n c e   on  s a i d   s e n s i n g   means   t h r o u g h  

s a i d   l e n s   means   of  s a i d   r a d i a t i o n ,   and  c o n n e c t e d   t o  



c o m p a r a t o r   means   in   s u c h   a  way  t h a t   t h e   l a t t e r   r e c e i v e s  

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

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

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

s e c o n d   c o n s e q u e n t   c h a n g e   in   s a i d   s e c o n d   o u t p u t   s i g n a l ,  

s a i d   s e c o n d   c o n s e q u e n t   c h a n g e   b e i n g   d i f f e r e n t   f rom  s a i d  

f i r s t   c o n s e q u e n t   c h a n g e   by  v i r t u e   of  s a i d   d i f f e r e n t  

c o n f i g u r a t i o n s   a n d / o r   o r i e n t a t i o n s   of  r a d i a t i o n - s e n s i t i v e  

a r e a s ,   and  s a i d   c o m p a r a t o r   means   b e i n g   a r r a n g e d   to  s u p p l y  

a  s i g n a l   w h i c h   i s   a  f u n c t i o n   of  t h e   s a i d   d i f f e r i n g   o u t -  

p u t   s i g n a l s   and  h e n c e   i n d i c a t i v e   of  a  c h a n g e   in   s a i d  

p a t t e r n   of  r a d i a t i o n .  

The  s a i d   s e n s i n g   means   may  e a c h   c o m p r i s e   a  c o m b i n a t i o n  

of  a  r a d i a t i o n   s e n s i t i v e   c e l l   and  a  m a s k ,   t h e   mask   b e i n g  

i n t e r p o s e d   b e t w e e n   t h e   s o u r c e   of  r a d i a t i o n   and  t h e   c e l l  

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

to  t h e   r a d i a t i o n .  

A l t e r n a t i v e l y ,   e a c h   s e n s i n g   means   may  be  a  r a d i a t i o n  

s e n s i t i v e   c e l l   h a v i n g   a t   l e a s t   one  r a d i a t i o n   s e n s i t i v e  

a r e a   f o r m e d   in   a  p r e - d e t e r m i n e d   p a t t e r n .  

The  a p p a r a t u s   can   be  a r r a n g e d   to  s u r v e y   a  s p e c i f i e d   a r e a  

and   to  o p e r a t e   a t   s h o r t   or  l o n g   r a n g e   as  d e t e r m i n e d   by  t h e  

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

o p t i c a l   a p e r t u r e s   can   be  u s e d   so  as  to  a c h i e v e   a  l o w  

l i g h t   c a p a b i l i t y   w i t h o u t   t he   p e r f o r m a n c e   of  t he   a p p a r a t u s  

b e i n g   s e r i o u s l y   a f f e c t e d   by  t h e   c o n s e q u e n t   r e s t r i c t i o n   i n  

t h e   d e p t h   of  f i e l d .  

The  a p p a r a t u s   can   o p e r a t e   w i t h   s u b s t a n t i a l l y   c o n s t a n t  



s e n s i t i v i t y   f r o m   a  v e r y   h i g h   i l l u m i n a t i o n   l e v e l   down  t o  

a  low  and  e v e n t u a l l y   a  min imum  l e v e l ,   and  may  be  a d a p t e d  

to  i n i t i a t e   an  a l a r m   a t   s u c h   a  m in imum  i l l u m i n a t i o n   l e v e l .  

In  one  e m b o d i m e n t   of  t he   i n v e n t i o n ,   no  f o c u s i n g   of  t h e  

o p t i c a l   s y s t e m   i s   n e e d e d   i n ,   f o r   e x a m p l e ,   a  r a n g e   of  2 

m e t r e s   to  100  m e t r e s .   T h i s   e m b o d i m e n t   a t   a  h i g h   s e n s i -  

t i v i t y   s e t t i n g   can   d e t e c t   a  w a l k i n g   c h i l d   a t   a  d i s t a n c e  

of  100  m e t r e s .  

By  c h o i c e   of  o p t i c a l   s y s t e m   p a r a m e t e r s   t h e   a b i l i t y   t o  

d e t e c t   a  v e r y   s m a l l   o b j e c t   a n d / o r   a  v e r y   r a p i d l y   m o v i n g  

o b j e c t   can   be  so  r e d u c e d   as  to  l e s s e n   t h e   p o s s i b i l i t y  

of  a  f a l s e   a l a r m .  

The  a p p a r a t u s   i s   s u b s t a n t i a l l y   u n a f f e c t e d   by  a i r   m o v e -  

m e n t s ,   by  a m b i e n t   t e m p e r a t u r e   c h a n g e s   or  by  s l ow   c h a n g e s  

in   a m b i e n t   i l l u m i n a t i o n .   The  a p p a r a t u s   r e s p o n d s   e q u a l l y  

w e l l   to  l i g h t   r e f l e c t e d   f r o m   a  m o v i n g   o b j e c t   or  to  a  

" s i l h o u e t t e "   of  s u c h   an  o b j e c t .   T h i s   means   t h a t   s h a d o w s  

p a s s i n g   o v e r   a  s c e n e   a r e   d e t e c t i n g   as  m o v i n g   o b j e c t s .  

The  n a t u r e   of  t h e   i l u u m i n a t i o n   i s   n o t   c r i t i c a l .   The  u s e  

of  i n c a n d e s c e n t ,   gas   d i s c h a r g e   or  f l o u r e s c e n t   l i g h t i n g  

o p e r a t i n g   on  n o r m a l   a l t e r n a t i n g   c u r r e n t   s u p p l y   ( 5 0 H z )   o r  

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

d e t e c t i o n   in   a  s c e n e   r e p r o d u c e d   on  a  t e l e v i s i o n   s c r e e n  

or  s c r e e n s   is   p o s s i b l e   in  s p i t e   of  t he   n a t u r e   of  t h e  

s c a n n i n g   p r o c e s s .  

The  min imum  s p e e d   of  m o v e m e n t   of  an  o b j e c t  t o   be  d e t e c t e d  

can  be  s e t   a t   s u c h   a  low  v a l u e   t h a t   i t   b e c o m e s   e f f e c t -  

i v e l y   i m p r a c t i c a b l e   to  i n t r o d u c e   or  to  r e m o v e   an  o b j e c t  



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

F u r t h e r ,   t h e   a b s e n c e   of  l a t e r a l   or  v e r t i c a l   m o v e m e n t   o f  

an  o b j e c t   w i l l   n o t   a v o i d   d e t e c t i o n   as  m o v e m e n t   t o w a r d s  

or   away  f r o m   t h e   a p p a r a t u s   w i l l   a l s o   y i e l d   a  m o v e m e n t  

s i g n a l .  

S u c c e s s f u l   t a m p e r i n g   w i t h   t h e   a p p a r a t u s   b e c o m e s   e x t r e m e l y  

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

e q u i v a l e n t   to  m o v e m e n t   of  t h e   c o m p l e t e   s c e n e   and  w o u l d  

c a u s e   an  a l a r m   to  be  i n i t i a t e d .   The  low  p o w e r   c o n s u m p -  

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

b a t t e r i e s ,   t h u s   a v o i d i n g   any   e x t e r n a l   c o n n e c t i o n s .   T h e  

a l a r m   s i g n a l   may,  f o r   e x a m p l e ,   be  g i v e n   e i t h e r   by  a  

l i g h t   s i g n a l   or   a c o u s t i c a l l y   or   b o t h .   The  o u t p u t   s i g -  

n a l   f r o m   t h e   c o m p a r a t o r   means   p r o d u c e d   by  m o v e m e n t  

o b s e r v e d   by  t h e   a p p a r a t u s   may  be  u s e d   or   p r o c e s s e d   i n  

a c c o r d a n c e   w i t h   any   of  t h e   e s t a b l i s h e d   t e c h n i q u e s   w e l l  

known   to  t h o s e   s k i l l e d   in   t h e   a r t .  

A  m e t h o d   of  d e t e c t i n g   a  c h a n g e   in   a  p a t t e r n   of  r a d i a t i o n  

e m a n a t i n g ,   f o r   e x a m p l e ,   f r o m   an  a r t i c l e   s u c h   as  a  work   o f  

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

t h e   s a i d   r a d i a t i o n   to  f o r m   or  to  be  so  r e f r a c t e d   t h a t   i n  

t h e   a b s e n c e   of  o b s t r u c t i o n   or  of  f u r t h e r   r e f r a c t i o n   i t  

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

d i s p l a c e d   i m a g e s ,   c a u s i n g   p r e d e t e r m i n e d   z o n e s   of  t h e  

r a d i a t i o n   w h i c h   f o r m s   or  w h i c h   w o u l d   f o r m   one  of  t h e  

i m a g e s   to  i m p i n g e   on  t h e   r a d i a t i o n   s e n s i t i v e   member   of  a  

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

d i f f e r e n t   z o n e s   of  t h e   r a d i a t i o n   w h i c h   f o r m s   or  w h i c h  

w o u l d   f o r m   t he   o t h e r   i m a g e   to  i m p i n g e   on  t he   r a d i a t i o n  



s e n s i t i v e   member   of  a  s e c o n d   r a d i a t i o n   s e n s i t i v e   d e v i c e ,  

t h e   s i z e s   and  d i s p o s i t i o n s   of  t he   s a i d   z o n e s   b e i n g   s u c h  

t h a t   when  t h e   a r t i c l e   or  s c e n e   u n d e r   s u r v e i l l a n c e   a n d  

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

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

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

r e l a t i o n s h i p   w i t h   e a c h   o t h e r ,   b u t   t h a t   when  t h e r e   i s   a n y  

c h a n g e   in   t h e   p a t t e r n   of  r a d i a t i o n   f o r m i n g   t h e   i m a g e s ,  

t h e   r e s u l t i n g   c h a n g e   or  c h a n g e s   in   t h e   p a t t e r n   of  r a d i a -  

t i o n   i n c i d e n t   on  e a c h   of  t h e   s a i d   r a d i a t i o n   s e n s i t i v e  

d e v i c e s   w i l l   be  d i f f e r e n t   f o r   e a c h   of  t h e   s a i d   d e v i c e s  

and  w i l l   c a u s e   one  or  more   c h a n g e s   in   t h e   r e l a t i o n s h i p  

b e t w e e n   t h e   o u t p u t   s i g n a l s   f r o m   t h e m .  

The  r e s u l t i n g   c h a n g e   or  c h a n g e s   may  be  u s e d   to  a c t i v a t e  

an  i n d i c a t i n g   d e v i c e   or  an  a l a r m .  

The  r a d i a t i o n - s e n s i t i v e   d e v i c e s   may  be  l i g h t - s e n s i t i v e  

c e l l s ,   s u c h   as  c a d m i u m   s u l p h i d e   c e l l s   and  p r e f e r a b l y ,  

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

d e v i c e s   a r e   s u b s t a n t i a l l y   e q u a l   when  an  a r t i c l e   or  s c e n e ,  

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

One  f o r m   of  a p p a r a t u s   e m b o d y i n g   t h e   i n v e n t i o n   and  m o d i f i -  

c a t i o n s   t h e r e o f   w i l l   now  be  d e s c r i b e d ,   by  way  of  e x a m p l e  

o n l y ,   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d i a g r a m m a t i c  

d r a w i n g s   in   w h i c h : -  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  t h e   b a s i c   o p t i c a l  

i n t e g e r s   of  t h e   a p p a r a t u s ;  

F i g u r e   2  shows  an  e l e c t r i c a l   b r i d g e   c i r c u i t   e m p l o y e d   i n  

t h e   a p p a r a t u s ;  



F i g u r e   3  shows  m a s k s   in  t h e   f o r m   of  s o - c a l l e d   " b a r  

g r a t i n g s "   f o r m i n g   p a r t   of  t h e   s e n s i n g   means   of  t h e  

a p p a r a t u s ,   and  t h e   e f f e c t   on  t h e   o u t p u t   s i g n a l s   f r o m  

s a i d   s e n s i n g   means   and  f r o m   t h e   c o m p a r a t o r   means   by  a  

m o v i n g   o b j e c t   d e t e c t e d   by  t h e   a p p a r a t u s ;  

F i g u r e   4  shows   a  s i m p l i f i e d   p r a c t i c a l   e l e c t r i c a l   c i r c u i t  

of  t h e   a p p a r a t u s ;  

F i g u r e   5  shows  t h e   o p t i c a l   s y s t e m   of  a  m o d i f i e d   f o rm  o f  

t h e   a p p a r a t u s   a n d  

F i g u r e   6  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of  y e t  

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

a p p a r a t u s .  

R e f e r r i n g   f i r s t l y   to  F i g u r e s   1  to  3,  t h e   a p p a r a t u s  

c o m p r i s e s   t w i n   o p t i c a l   s y s t e m s   in   c l o s e   j u x t a p o s i t i o n ,  

e a c h  c o n s i s t i n g   of  l e n s   means   1  a r r a n g e d   to  p r o d u c e   a n  

i m a g e   of  t h e   s c e n e   u n d e r   s u r v e i l l a n c e   in   an  i m a g e   p l a n e  

2.  The  i m a g e s   so  p r o d u c e d   w i l l   h a v e   t h e   same  i n f o r m a t i o n  

c o n t e n t   and  w i l l   be  of  t h e   same  b r i g h t n e s s .   L i g h t  

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

a  l e n s   s y s t e m   3  and  t h e   e m e r g i n g   l i g h t   f a l l s   upon   f i r s t  

and  s e c o n d   d e v i c e s   4a ,   4b,   t h e   s a i d   d e v i c e s   b e i n g   s e n s i -  

t i v e   to  t h e   l i g h t .   The  d e v i c e s   4a ,   4b  a r e   o p t o - e l e c t r o -  

n i c   t r a n s d u c e r s ,   s u c h   as  l i g h t   d e p e n d e n t   r e s i s t o r s ,   f o r  

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

i s   p r e f e r a b l y   one  w h i c h   g i v e s   no  m o v e m e n t   of  t h e   i l l u m -  

i n a t i o n   on  t h e   c e l l s   when  m o v e m e n t   t a k e s   p l a c e   in  t h e  

s c e n e   and   c o n s e q u e n t l y   a t   t he   image   p l a n e .  

The  r e s i s t a n c e   of  e a c h   d e v i c e   4a ,   4b  g i v e s   a  m e a s u r e   o f  

t h e   mean  b r i g h t n e s s   of  i t s   r e l a t e d   o p t i c a l   i m a g e .  



I f   t h e   two  d e v i c e s   4a ,   4b  a r e   of  e q u a l   s e n s i t i v i t y   a n d  

a r e   c o n n e c t e d   in   an  e l e c t r i c a l   b r i d g e   c i r c u i t   s u c h   a s  

t h a t   shown  in   F i g u r e   2,  t he   p o t e n t i a l   d i f f e r e n c e   b e t w e e n  

o u t p u t   t e r m i n a l s   5  and  6  of  t h e   b r i d g e   c i r c u i t   w i l l  

r e m a i n   z e r o   a t   a l l   t i m e s   when  t h e   a v e r a g e   i l l u m i n a t i o n  

of  e a c h   d e v i c e   i s   e q u a l .   U n d e r   t h e s e   c i r c u m s t a n c e s   n o  

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

c h a n g e   of  t h e   o r i g i n a l   s c e n e .  

L e t   us  now  a s s u m e ,   t h a t   in   t he   a b s e n c e   of  t h e   " b a r  

g r a t i n g s "   h e r e i n b e f o r e   m e n t i o n e d   ( F i g u r e   3)  t h e   s c e n e  

b e i n g   v i e w e d   is   a  p l a i n   w h i t e   b a c k g r o u n d   and  t h a t   a  b l a c k  

r e c t a n g u l a r   o b j e c t   e n t e r s   t h e   v i e w e d   a r e a   f r o m   one  s i d e ,  

t r a v e r s i n g   t h e   a r e a   and  l e a v i n g   f r o m   t h e   o t h e r   s i d e .   T h e  

a v e r a g e   b r i g h t n e s s   of  b o t h   i m a g e s   of  t h e   s c e n e   w i l l  

c h a n g e ,   w i l l   b e c o m e   p r o g e s s i v e l y   l e s s   u n t i l   t h e   b l a c k  

r e c t a n g l e   i s   f u l l y   w i t h i n   t h e   v i e w e d   a r e a ,   w i l l   r e m a i n  

c o n s t a n t   a t   t h i s   v a l u e   u n t i l   t h e  b l a c k   r e c t a n g l e   l e a v e s  

t h e   s c e n e   w h e r e u p o n   an  i n c r e a s e   in   b r i g h t n e s s   to  t h e  

o r i g i n a l   v a l u e   w i l l   t a k e   p l a c e .  

P r o v i d e d   t h e   c h a r a c t e r i s t i c s   of  t he   two  o p t i c a l   s y s t e m s  

and  t h e i r   t r a n s d u c e r s   a r e   p r e c i s e l y  m a t c h e d ,   t h e r e   w i l l  

h a v e   b e e n   no  e l e c t r i c a l   s i g n a l   a t   t h e   b r i d g e   t e r m i n a l s  

5 , 6 .  

In  t h e   i m a g e   p l a n e   2  t h e r e   a r e   " b a r   g r a t i n g s "   8a ,   8 b  

h a v i n g   e q u a l   b a r   and  s l o t   w i d t h s ,   as  shown  in  F i g u r e   3 .  

H o w e v e r ,   t h e   l o n g i t u d i n a l   a x e s   of  t he   b a r s   of  one  of  t h e  

two  o p t i c a l   s y s t e m s   is   a t   an  a n g l e   o f ,   s a y ,   90  d e g r e e s   t o  



t h e   l o n g i t u d i n a l   a x e s   of  t he   b a r s   of  t h e   o t h e r   o p t i c a l  

s y s t e m .   Thus   t h e   d e v i c e s   4a  4b  t o g e t h e r   w i t h   t h e i r  

a s s o c i a t e d   b a r   g r a t i n g s   8a  8b  d e f i n e   r e s p e c t i v e l y   a  

f i r s t   and  a  s e c o n d   s e n s i n g   means   h a v i n g   d i f f e r e n t  

c o n f i g u r a t i o n s   of  r a d i a t i o n - s e n s i t i v e   a r e a s .   Fo r   t h e  

u n o b s t r u c t e d   w h i t e   s c e n e ,   t h e   mean  v a l u e   of  o p t i c a l   f l u x  

r e a c h i n g   e a c h   of  t h e   d e v i c e s   4a  4b  i s   r e d u c e d   by  50%.  

The  i n t r o d u c t i o n   of  a  b l a c k   r e c t a n g l e   7  as  a f o r e s a i d   n o w  

p r o d u c e s   an  e n t i r e l y   d i f f e r e n t   r e s u l t .   At  f i r s t   t h e r e  

w i l l   be  a  p r o g r e s s i v e   r e d u c t i o n   in   l i g h t   f a l l i n g   on  b o t h  

of  t h e   d e v i c e s   4a  4b  b u t   t h i s   r e d u c t i o n   w i l l   n o t   p r o c e e d  

a t   t h e   same  r a t e   f o r   b o t h   s e n s i n g   m e a n s ,   and  when  t h e  

r e c t a n g l e  7   i s   f u l l y   w i t h i n   t h e   i m a g e   a r e a ,   t h e   l i g h t   o n  

one  d e v i c e   4a  ( i . e .   t h e   one  a s s o c i a t e d   w i t h   t h e   b a r  

g r a t i n g   8a)   w i l l   r e m a i n   c o n s t a n t   a t   a  r e d u c e d   b r i g h t n e s s  

( a s   shown  by  c u r v e   a)  w h e r e a s   t h e   l i g h t   on  t h e   o t h e r  

d e v i c e   4b  w i l l   a l t e r n a t e   in   s t r e n g t h   by  v i r t u e   of  t h e  

a s s o c i a t e d   b a r   g r a t i n g   8b  as  shown  by  c u r v e   b,  t h e  

f r e q u e n c y   of  t h e   a l t e r a t i o n s   b e i n g   g o v e r n e d   by  t h e  

d i m e n s i o n s   of  t h e   g r a t i n g   in   r e l a t i o n   to  t he   s i z e   of  t h e  

i m a g e   of  t h e   r e c t a n g l e   7  and  i t s   r a t e   of  m o v e m e n t   a c r o s s  

t h e   g r a t i n g .  

As  t h e   e l e c t r i c a l   o u t p u t   s i g n a l s   of  t h e   d e v i c e s   4a ,   4 b  

a r e   " b r i d g e d "   and  a r e   in   e f f e c t   in  o p p o s i t i o n ,   t h e   o u t -  

p u t   f r o m   t h e   b r i d g e   c i r c u i t   w i l l   r e p r e s e n t   t h e   d i f f e r e n c e  

of  t h e   o u t p u t   s i g n a l s   f r o m   t h e   d e v i c e s .   T h i s   is   i l l u s -  

t r a t e d   by  c u r v e   c.  In  t h e o r y   t h e r e   w i l l   be  a  g e n e r a l l y  

d i a g o n a l   p a t h   of  m o v e m e n t   of  t he   r e c t a n g l e   image   7  i n  

r e l a t i o n   to  t h e   b a r   g r a t i n g s   8a ,   8b,  w h i c h   w i l l   y i e l d  



a  z e r o   o u t p u t   f r o m   t h e - b r i d g e   c i r c u i t .   In   f a c t ,   t h i s   i s  

e x t r e m e l y   u n l i k e l y   to  h a p p e n   b e c a u s e   r e g u l a r   g e o m e t r i c  

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

s u r v e i l l a n c e   r a r e l y   o c c u r   in   p r a c t i c e .   F u r t h e r ,   t h e   f a c t  

t h a t   t h e   s h a d o w   of  an  o b j e c t   g e n e r a l l y   f a i l s   to   f o l l o w   a  

p a t h   i d e n t i c a l   to   t h a t   of  t h e   o b j e c t   i t s e l f   w o u l d   i n t r o d u c e  

a  f u r t h e r   c o m p l i c a t i o n .  

The  b a r s   of  t h e   g r a t i n g s   8a,   8b  n e e d   n o t   be  s t r a i g h t   a n d  

t h e   s l o t s   n e e d   n o t   be  of  u n i f o r m   w i d t h   a l o n g   t h e i r   l e n g t h s ,  

p r o v i d e d   t h a t   t h e   o b s c u r a t i o n   i s   t h e   same  f o r   b o t h - o f   t h e  

s e n s i n g   m e a n s .  

The  o u t p u t   s i g n a l s   f r o m   t h e   b r i d g e   c i r c u i t   or   o t h e r  s u i t -  

a b l e   c o m p a r a t o r   m e a n s   may  be  a m p l i f i e d   by  low  f r e q u e n c y  

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

ways   w e l l   u n d e r s t o o d   by  t h o s e   s k i l l e d   i n   t h e   a r t .  

T h e r e   i s ,   h o w e v e r ,   a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n   t h a t  

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

c a t i o n   s h o u l d   p r e f e r a b l y   i n c l u d e ,   or  p e r f o r m   a s ,   a  

" l o w   p a s s "   f i l t e r   s u c h   t h a t   f r e q u e n c y   c o m p o n e n t s   a b o v e   a  

c h o s e n   f r e q u e n c y   s h a l l   n o t   be  a p p r e c i a b l y   a m p l i f i e d .   A 

t y p i c a l   c h o i c e   f o r   t h e  c u t - o f f  f r e q u e n c y   i s   f o r   e x a m p l e  

a b o u t   15Hz  to   2 0 H z . t h u s   p e r m i t t i n g   t h e   u s e   of  l i g h t  



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

w h i c h ,   i n   c o n s e q u e n c e ,   h a v e   some  b r i g h t n e s s   m o d u l a t i o n .  

T h i s   m o d u l a t i o n   w i l l   n o r m a l l y   be  a t   t w i c e   t h e   s u p p l y  

f r e q u e n c y   b u t   may  h a v e   c o m p o n e n t s   a t   t h e   f u n d a m e n t a l  

f r e q u e n c y .  

F u r t h e r ,   s u c h   low  p a s s   f i l t e r i n g   c an   be  a r r a n g e d   to  p e r m i t  

t h e   a p p a r a t u s   to  be  u s e d   f o r   v i e w i n g   a  t e l e v i s i o n   r a s t e r  

or  r a s t e r s   w i t h o u t   d i s t u r b a n c e   f r o m   f r a m e   f l i c k e r   f r e -  

q u e n c i e s .  

In   p r a c t i c e   i t   can   be  shown  t h a t   s h a r p   f o c u s   and  i m a g e  

p e r f e c t i o n   i s   n o t   r e q u i r e d   in   t h e   a p p a r a t u s   d e s c r i b e d ,  

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

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

p o s s i b l e   to   e m p l o y   m o u l d e d   c o m p o n e n t s   in   t h e   f o r m   o f  

l a r g e   a p e r t u r e   p l a s t i c   a s p h e r i c   l e n s e s .   O b j e c t s   may  l i e  

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

d e t r i m e n t   to  i t s   o p e r a t i o n .  

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

p o s s i b i l i t y   of  c o n s t r u c t i n g   t h e   c o m p l e t e   o p t i c a l   a s s e m b l y  

as   a  s i n g l e   m o u l d i n g   c o m p r i s i n g   l e n s e s ,   m a s k s   and  c e l l  

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

t u r i n g   and  a s s e m b l y   c o s t s .  



F u r t h e r ,   t h e   d e v i c e s   4a ,   4b,   t y p i c a l l y   c a d m i u m   s u l p h i d e  

c e l l s ,   a l t h o u g h   o t h e r   t y p e s   c an   of  c o u r s e   be  e m p l o y e d ,  

c o u l d   w i t h   a d v a n t a g e   be  m a n u f a c t u r e d   as  a  s i n g l e ,   t h r e e -  

e l e c t r o d e   d e v i c e   h a v i n g   two  r a d i a t i o n   s e n s i t i v e   a r e a s   w h i c h  

c o u l d   be  made  to  h a v e   c l o s e l y   m a t c h i n g   c h a r a c t e r i s t i c s .  

Yet   a g a i n ,   in   a  s o m e w h a t   s i m p l i f i e d   f o rm  of  a p p a r a t u s ,   t h e  

r a d i a t i o n   s e n s i t i v e   d e v i c e s   may  be  made  w i t h   t h e   r a d i a t i o n  

s e n s i t i v e   a r e a s   in   t h e   f o r m   of  s t r i p s   s e p a r a t e d   by  n o n -  

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

g r a t i n g s   8a,   8b  and  t h e   a s s o c i a t e d   l e n s e s   3.  Such   a  f o r m  

of  a p p a r a t u s   i s   i l l u s t r a t e d   in   F i g u r e   6 .  

E x p e r i e n c e   shows   t h a t   e x a c t   a l i g n m e n t   of  t h e   two  o p t i c a l  

p a t h s   i s   u n n e c e s s a r y .  

A  f u r t h e r   f o r m   of  o p t i c a l   s y s t e m   i s   shown  in   F i g u r e   5.  I n  

t h i s   s y s t e m   a  s i n g l e   i m a g i n g   l e n s   1  i s   e m p l o y e d   in   c o n -  

j u n c t i o n   w i t h   one  of  t h e   v a r i o u s  f o r m s   of  " b e a m   s p l i t t e r "  

9  s u c h   t h a t   two  s e p a r a t e   and  i d e n t i c a l   i m a g e s   a r e   f o r m e d  

and  t h e s e   a r e   t h e n   u s e d   in   t h e   same  m a n n e r   as  f o r   t h e  

a p p a r a t u s   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e s   1  to  3.  A 

d i s a d v a n t a g e   of  t h i s   s y s t e m   i s   t h a t   t h e r e   i s   a  r e d u c t i o n  

of  a b o u t   50%  in   t h e   i n t e n s i t y   of  t h e   l i g h t   or  o t h e r  

r a d i a t i o n   i n c i d e n t   on  e a c h   o f  t h e   d e v i c e s   4 a  a n d   4 b .  

F u r t h e r ,   t h e   c o s t   i s   h i g h e r   due  to  t h e   u s e   o f  t h e   b e a m  



s p l i t t e r   9.  The  u s e   of  s u c h   an  a r r a n g e m e n t   may,  h o w e v e r ,  

be  j u s t i f i e d   when  i t   i s   d e s i r e d   to  v i e w   a  s c e n e   w i t h   a  

more   s p e c i a l i z e d   and  e x p e n s i v e   o p t i c a l   s y s t e m ,   s u c h   as   f o r  

e x a m p l e   a  l o n g   r a n g e   t e l e p h o t o   l e n s .  

The  s i m p l i f i e d   d i a g r a m   of  t h e   e l e c t r i c a l   c i r c u i t   ( F i g u r e   4 )  

of  t h e   a p p a r a t u s   shows   n o t   o n l y   t h e   d e v i c e s   4a ,   4b,  t h e  

b r i d g e   c i r c u i t   of   F i g u r e   2,  t h e   a f o r e s a i d   low  p a s s   f i l t e r ,  

an  a m p l i f i e r   and   a  s i g n a l   r e c t i f i e r   ( a l l   of  c o n v e n t i o n a l  

d e s i g n   and   w e l l   u n d e r s t o o d   by  t h o s e   s k i l l e d   in   t h e   a r t ) ,  

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

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

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

a l a r m   s i g n a l   when   t h e   mean  i l l u m i n a t i o n   on  t h e   d e v i c e s  

4a ,   4b  f a l l s   b e l o w   an  o p e r a t i o n a l l y   a c c e p t a b l e   m i n i m u m .  

The  two  d e v i c e s   4a ,   4b  c o n n e c t e d   in   s e r i e s   w i l l   d r a w  

c u r r e n t   t h r o u g h   a  r e s i s t o r   10,   d e p e n d e n t   on  t h e   i n c i d e n t  

i l l u m i n a t i o n   and  t h e   l o w e r   t h e   i l l u m i n a t i o n   t h e   h i g h e r  

t h e   t o t a l   r e s i s t a n c e   of  t h e   d e v i c e s   a n d ,   c o n s e q u e n t l y  

t h e   l o w e r   t h e   c u r r e n t   f l o w i n g   t h r o u g h   t h e   r e s i s t o r   1 0 .  

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

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

t h i s   v o l t a g e   to  a  p r e - s e t   r e f e r e n c e   v o l t a g e .   The  i n c r e a s -  

i n g   v o l t a g e   a c r o s s   t h e   d e v i c e s ,   on  p a s s i n g   a  c r i t i c a l  



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

o u t p u t   v o l t a g e   and  t h i s   s i g n a l   can   be  u s e d   to  t r i g g e r   a n  

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

m o m e n t a r y   f l u c t u a t i o n s   of  b r i g h t n e s s ,   a  c a p a c i t o r   11  i s  

a d d e d   to  t h e   c i r c u i t   p r o v i d i n g   a  r e s i s t a n c e   c a p a c i t y   t i m e  

c o n s t a n t   RC  of  s u i t a b l y   c h o s e n   m a g n i t u d e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t ,   a l t h o u g h   t h e   i n v e n t i o n   h a s  

b e e n   p a r t i c u l a r l y   d e s c r i b e d   w i t h   r e f e r e n c e   to  an  o p t i c a l  

s y s t e m   s u i t a b l e   f o r   t h e   p r o t e c t i o n   of  w o r k s   of  a r t   f r o m  

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

and   i t s   f i e l d   of  a p p l i c a t i o n   a r e   b o t h   v e r y   much  b r o a d e r .  

T h u s ,   t h e   r a d i a t i o n   i n c i d e n t   on  t h e   a p p a r a t u s   may  be  a t   a  

w a v e l e n g t h   o t h e r   t h a n   t h a t   of  l i g h t ,   e . g .   of  i n f r a - r e d  

or   u l t r a v i o l e t ,   and  t h e   c h a n g e   i n   t h e   p a t t e r n   of  r a d i a t i o n  

n e e d   n o t   n e c e s s a r i l y   be  c a u s e d   by  t h e   m o v e m e n t   of  an  o b j e c t ,  

b u t   may,  as   p r e v i o u s l y   i n d i c a t e d ,   be  due  to  t h e   m o v e m e n t  

o f ,   or  some  o t h e r   c h a n g e   i n ,   an  i m a g e   of  s u c h   an  o b j e c t .  

Among  t h e   p o s s i b l e   a p p l i c a t i o n s   of  a p p a r a t u s   a c c o r d i n g   t o  

t h e   i n v e n t i o n   a r e   t h o s e   in   w h i c h ,   a  " w a r n i n g " o r   " c o u n t "  

s i g n a l   i s   r e q u i r e d   in   t h e   e v e n t   of  a  c h a n g e   in   a  s c e n e  

u n d e r   s u r v e i l l a n c e ,   w h i l s t   o t h e r s   r e q u i r e   a  s i g n a l   w h i c h  

r e p r e s e n t s   an  " a l a r m "   c o n d i t i o n   w i t h   t h e   n e c e s s a r y   l o w  

i n c i d e n t   of  f a l s e   a l a r m s .   The  f o l l o w i n g   a r e   some  o f  



t h e s e   a p p l i c a t i o n s :  

1.  P r o t e c t i o n   of  i n d i v i d u a l   w o r k s   of  a r t   o r  

e x h i b i t s .  

2.  G u a r d i n g   a c c e s s   to  s t r o n g   r o o m s ,   s t r o n g   r o o m  

d o o r s ,   s a f e   d e p o s i t s   and  s a f e s .  

3.  G e n e r a l   s p a c e   p r o t e c t i o n .  

4.  S u r v e i l l a n c e   of   s e c u r i t y   TV  s c r e e n s   to  w a r n   o f  

s c e n e   c h a n g e s .  

5.  W a t c h   o v e r   s l e e p i n g   or  u n c o n s c i o u s   p a t i e n t s   i n  

m e d i c a l   c a r e .  

6.  " B a b y "   a l a r m .  

7.  S u r v e i l l a n c e   of  e n t r i e s   and   v e h i c l e   a r e a s   of  c a r  

p a r k s ,   p a r t i c u l a r l y   u n d e r g r o u n d   or   m u l t i s t o r e y  

c a r   p a r k s .  

8.  R e m o t e   s u r v e i l l a n c e   of  h o s t a g e   c o n d i t i o n s .  

9.  R e m o t e   c o u n t i n g   of  p e r s o n s .  

10.  R e m o t e   c o u n t i n g   of  v e h i c l e s .  

11.  R e m o t e   c o u n t i n g   of  c o m p o n e n t s   e t c .   as  in   p r o d u c  

t i o n   l i n e s .  



12.  W a r n i n g   of  f a i l u r e   of  m o v i n g   a p p a r a t u s   p a r t i c u -  

l a r l y   w h e r e   c o n d i t i o n s   a r e   d i r t y   or  h a z a r d o u s ,  

as  in   c h e m i c a l   p l a n t s   and  n u c l e a r   i n s t a l l a t i o n s .  

For   an  a p p l i c a t i o n   of  t h i s   t y p e   t h e   a p p a r a t u s   o f  

t h e   i n v e n t i o n   w o u l d   be  u s e d   in   s u c h   a  way  t h a t   a n  

o u t p u t   w o u l d   be  p r o d u c e d   when  m o v e m e n t   c e a s e s  

r a t h e r   t h a n   when  m o v e m e n t   i s   d e t e c t e d .   T h i s  

c o u l d   be  done   by  c a u s i n g   t h e   s i g n a l   due  to  m o v e -  

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

a l a r m   c i r c u i t .   C e s s a t i o n   of  m o v e m e n t   w o u l d   t h e n  

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

i t   to  c l o s e   so  t h a t   t h e   a l a r m   w o u l d   be  s o u n d e d .  



1.  A p p a r a t u s   f o r   d e t e c t i n g   a  c h a n g e   in   a  p a t t e r n   o f  

r a d i a t i o n   i n c i d e n t   on  t h e   a p p a r a t u s ,   c o m p r i s i n g   l e n s  

m e a n s ,   a  f i r s t   s e n s i n g   m e a n s   s e n s i t i v e   to  s a i d   i n c i d e n t  

r a d i a t i o n   and   a d a p t e d   to  g i v e   a  f i r s t   o u t p u t   s i g n a l  

c h a r a c t e r i s t i c   of  s a i d   p a t t e r n ,   and   a  s e c o n d   s u c h  

s e n s i n g   m e a n s ,   a d a p t e d   to  g i v e   a  s e c o n d   s u c h   o u t p u t  

s i g n a l ,   s a i d   s e n s i n g   means   h a v i n g   d i f f e r e n t   c o n f i g u r a -  

t i o n s   a n d / o r   o r i e n t a t i o n s   of  r a d i a t i o n - s e n s i t i v e   a r e a s  

and   s a i d   l e n s   m e a n s   t o g e t h e r   w i t h   s a i d   s e n s i n g   m e a n s  

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

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

s a i d   r a d i a t i o n ,   and   c o n n e c t e d   to  c o m p a r a t o r   means   in   s u c h  

a  way  t h a t   t h e   l a t t e r   r e c e i v e s   s a i d   o u t p u t   s i g n a l s ,  

t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   any  c h a n g e   in   s a i d  

p a t t e r n   of  r a d i a t i o n   c a u s e s   a  f i r s t   c o n s e q u e n t   c h a n g e  

by  v i r t u e   of  s a i d   d i f f e r e n t   c o n f i g u r a t i o n s   a n d / o r  

o r i e n t a t i o n s   of  r a d i a t i o n - s e n s i t i v e   a r e a s ,   a n d   s a i d  

c o m p a r a t o r   m e a n s   b e i n g   a r r a n g e d   to  s u p p l y   a  s i g n a l   w h i c h  

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

h e n c e   i n d i c a t i v e   of  a  c h a n g e   in   s a i d   p a t t e r n   o f  

r a d i a t i o n .  

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   e a c h  

s e n s i n g   m e a n s   c o m p r i s e s   a  c o m b i n a t i o n   of  a  r a d i a t i o n  

s e n s i t i v e   c e l l   and   a  mask   w i t h   t h e   mask   i n t e r p o s e d  

b e t w e e n   t h e   s o u r c e   of  r a d i a t i o n   and   t he   c e l l   a n d  

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

t r a n s p a r e n t   to  t h e   r a d i a t i o n .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   e a c h   s e n s -  



i ng   m e a n s   i s   a  r a d i a t i o n   s e n s i t i v e   c e l l   h a v i n g   a t   l e a s t  

one  s e n s i t i v e   a r e a   f o r m e d   in   a  p r e d e t e r m i n e d   p a t t e r n .  

4.  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m   i n c l u d -  

i n g   an  a l a r m   or  i n d i c a t i n g   d e v i c e   o p e r a b l e   upon   r e c e i p t  

of  t h e   o u t p u t   s i g n a l   f rom  t h e   c o m p a r a t o r .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  or  c l a i m   4  w h e r e i n  

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

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

s u b s t a n t i a l l y   e q u a l   in   a  n o r m a l   u n d i s t u r b e d   s t a t e .  

6.  A  m e t h o d   of  d e t e c t i n g   a  c h a n g e   in   a  p a t t e r n   o f  

r a d i a t i o n   e m a n a t i n g   f rom  a  s u b j e c t   u n d e r   s u r v e i l l a n c e  

c o m p r i s e s   c a u s i n g   t h e   s a i d   r a d i a t i o n   to  fo rm  or  to  b e  

so  r e f r a c t e d   t h a t   in   t he   a b s e n c e   of  o b s t r u c t i o n   or  o f  

f u r t h e r   r e f r a c t i o n   i t   w o u l d   f o r m   two  e s s e n t i a l l y  

i d e n t i c a l   b u t   s p a t i a l l y   d i s p l a c e d   i m a g e s ,   c a u s i n g  

p r e d e t e r m i n e d   z o n e s   of  t h e   r a d i a t i o n   w h i c h   f o r m s   o r  

w h i c h   w o u l d   f o rm  one  of  t h e   i m a g e s   to  i m p i n g e   on  t h e  

r a d i a t i o n   s e n s i t i v e   member   of  a  f i r s t   r a d i a t i o n  s e n s -  

i t i v e   d e v i c e   and  p r e d e t e r m i n e d   b u t   d i f f e r e n t   z o n e s   o f  

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

i m a g e   to  i m p i n g e   on  t h e   r a d i a t i o n   s e n s i t i v e   member   o f  

a  s e c o n d   r a d i a t i o n   s e n s i t i v e   d e v i c e ,   t h e   s i z e s   a n d  

d i s p o s i t i o n s   o f t h e   s a i d   z o n e s   b e i n g   s u c h   t h a t   when  t h e  

a r t i c l e   or  s c e n e   u n d e r   s u r v e i l l a n c e   and  h e n c e   t h e  

p a t t e r n   of  r a d i a t i o n   e m a n a t i n g   t h e r e f r o m   is   u n d i s t u r b e d ,  

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

d e v i c e s   r e m a i n   in   a  p r e d e t e r m i n e d   r e l a t i o n s h i p   w i t h  

e a c h   o t h e r ,   b u t   t h a t   when  t h e r e   is   any  c h a n g e   in  t h e  

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



c h a n g e   or  c h a n g e s   in   t h e   p a t t e r n   of  r a d i a t i o n   i n c i d e n t  

on  e a c h   of  t h e   s a i d   r a d i a t i o n   s e n s i t i v e   d e v i c e s   w i l l  

be  d i f f e r e n t   f o r   e a c h   of  t h e   s a i d   d e v i c e s   and  w i l l   c a u s e  

one  or  more   c h a n g e s   in   t h e   r e l a t i o n s h i p   b e t w e e n   t h e  

o u t p u t   s i g n a l s   f r o m   t h e m .  

7.  A  m e t h o d   a c c o r d i n g   to  c l a i m   6  w h e r e i n   t h e   r e s u l t -  

i n g   c h a n g e   or  c h a n g e s   i s   u s e d   to  a c t i v a t e   an  a l a r m   o r  

i n d i c a t i n g   d e v i c e .  
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