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©  Electronic  colour  signal  generator  and  colour  image  display  system  provided  therewith. 

A  colour  signal  generator  has  a  colour  memory  (CLUT) 
and  an  address  generator.  The  memory  is  divided  in  a 
number  (N 2̂)  of  sections,  and  each  section  comprises  either 
colour  reference  data  for  a  particular  intensity  of  the  colours 
or  colour  reference  data  for  different  intensities  of  a  particu- 
lar  colour.  The  address  generator  is  provided  for  generating 
address  words  which  comprises  a  first  part  generated  upon  a 
receipt  digital  signal  representing  a  pixel  to  be  displayed  on  a 
display  device  and  a  second  part  generated  upon  a  receipt 
intensity  value  indicating  the  pixel  display  intensity.  A 
memory  section  being  selectable  by  one  said  address  parts 
and  a  location  within  the  selected  memory  section  being 

CM  selectable  by  the  other  address  part. 
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57  A  colour  signal  generator  has  a  colour  memory  (CLUT) 
and  an  address  generator.  The  memory  is  divided  in  a 
number  (N≥2)  of  sections,  and  each  section  comprises  either 
colour  reference  data  for  a  particular  intensity  of  the  colours 
or  colour  reference  data  for  different  intensities  of  a  particu- 
lar  colour.  The  address  generator  is  provided  for  generating 
address  words  which  comprises  a  first  part  generated  upon  a 
receipt  digital  signal  representing  a  pixel  to  be  displayed  on  a 
display  device  and  a  second  part  generated  upon  a  receipt 
intensity  value  indicating  the  pixel  display  intensity.  A 
memory  section  being  selectable  by  one  said  address  parts 
and  a  location  within  the  selected  memory  section  being 
selectable  by  the  other  address  part. 



The  i nven t ion   r e l a t e s   to  an  e l e c t r o n i c   colour  s i g n a l  

g e n e r a t o r   for  a  colour  image  d i sp l ay   system,  which  gene ra to r   comprises  a 

memory  having  a d d r e s s a b l e   memory  l o c a t i o n s   for  s t o r i n g   colour  r e f e r e n c e  

da ta ,   an  address  gene ra to r   connected  to  an  address   input  of  the  memory 

and  having  a  s ignal   input   for  r e c e i v i n g   d i g i t a l   s i g n a l s   r e p r e s e n t i n g  

p i x e l s   to  be  d i sp l ayed ,   said  address   gene ra to r   being  provided  f o r  

g e n e r a t i n g   address  words  for  s e l e c t i v e l y   add re s s ing   the  memory 

l o c a t i o n s ,   a  genera ted   address   word  compris ing  a  f i r s t   part   d e t e r m i n e d  

upon  a  r e c e i p t   d i g i t a l   s i gna l ,   reading  means  connected  to  a  data  o u t p u t  

of  the  memory  for  o u t p u t t i n g   the  colour  r e f e r ence   data  from  the  s e l e c t e d  

memory  l o c a t i o n s .  

Such  an  e l e c t r o n i c   colour  s igna l   gene ra to r   is  known  from 

the  GB  pa tent   s p e c i f i c a t i o n   GB  2  032  740A.  The  colour  r e f e rence   d a t a  

s to red   in  the  memory  i d e n t i f i e s   d i f f e r e n t   colours   of  varying  hue,  

s a t u r a t i o n   and  i n t e n s i t y .   These  three   terms  as  used  in  th i s   pr ior   p a t e n t  

s p e c i f i c a t i o n ,   and  as  will   be  so  used  in  the  p re sen t   s p e c i f i c a t i o n ,   have  

t h e i r   s tandard   d i c t i o n a r y   means.  Thus,  "hue"  means  the  a t t r i b u t e   of  

co lours   that   permits  them  to  be  c l a s s i f i e d   as  red,  green,  blue,  or  an 

i n t e r m e d i a t e   between  any  con t iguous   pair   of  these  three   co lours ,   and 

r e l a t e s   to  the  dominant  wavelength  of  a  colour .   " S a t u r a t i o n "  

c h a r a c t e r i s e s   the  pu r i ty   of  a  co lour ,   tha t   is,   the  ex tent   to  which  it  i s  

mixed  with  white.  " I n t e n s i t y "   r e l a t e s   to  the  b r i g h t n e s s   or  luminos i ty   o f  

a  co lour .   For  any  p a r t i c u l a r   co lour ,   the  s tored  colour  r e f e rence   data  i s  

in  th ree   separa te   par ts   which  r e l a t e   r e s p e c t i v e l y   to  l i n e a r   p r o p o r t i o n s  

of  the  three  primary  co lour s ,   red,  green  and  blue  that   are  to  be 

combined  to  produce  tha t   p a r t i c u l a r   colour  of  a p p r o p r i a t e   hue,  

s a t u r a t i o n   and  i n t e n s i t y   on  a  d i sp l ay   uni t   of  a  colour  image  sys tem.  
When  a  pixel  has  to  be  d i sp layed   in  a  p a r t i c u l a r   colour ,   a  d i g i t a l  

s i g n a l   r e p r e s e n t i n g   tha t   p ixel   colour  is  suppl ied   to  a  s ignal   input  o f  

the  address   genera to r .   Upon  a  r e c e i p t   d i g i t a l   s igna l   the  a d d r e s s  

g e n e r a t o r   genera tes   an  address   word  for  s e l e c t i n g   a  memory  loca t ion   i n  

the  memory.  At  that   s e l e c t e d   memory  l o c a t i o n   there   is  s tored  c o l o u r  



re fe rence   data  for  that   p a r t i c u l a r   colour  which  colour  r e f e r e n c e   data  i s  

then  o u t p u t t e d   via  the  reading  means,  and  suppl ied   to  a  d i s p l a y   uni t   f o r  

d i sp l ay ing   tha t   p a r t i c u l a r   pixel  in  tha t   p a r t i c u l a r   c o l o u r .  

A  drawback  of  the  known  e l e c t r o n i c   colour  s i g n a l  

genera tor   is  t ha t   for  d i f f e r e n t   i n t e n s i t y   values  of  a  same  c o l o u r ,  

e i the r   the  same  colour  r e fe rence   data  have  to  be  used,  or  i t   i s  

necessary   to  reprogram  the  memory,  which  is  a  roundabout  way  o f  

opera t ing   the  system.  However,  the  colour  c h a r a c t e r i s t i c s   of  hue ,  

s a t u r a t i o n   and  i n t e n s i t y   are  not  simple  func t ions   of  the  red,  green  and 

blue  colour  p r o p o r t i o n s ,   but  are  extremely  i n t e r - d e p e n d e n t   and  are  i n t e r -  

r e l a t e d   by  complex  mathematical   formulae.   These  r e l a t i o n s h i p s   a r e  

fu r the r   compl ica ted   by  the  n o n - l i n e a r   response  or  "gamma"  of  a  c a t h o d e  

ray  tube.  The re fo re ,   it  has  been  found  that   the  i n t e n s i t y   of  many 
colours  is  u n l i k e l y   to  be  a l t e r e d   by  a  l i n e a r   change  in  the  p r o p o r t i o n s  

of  red,  green  and  blue  colours  which  are  used  a d d i t i v e l y   to  p r o d u c e  

them,  wi thout   a lso  changing  the  hue  and  s a t u r a t i o n   of  these   c o l o u r s .  

This  i n a b i l i t y   to  a l t e r   i ndependen t ly   the  i n t e n s i t y   of  a  

colour  wi thout   a lso  a f f e c t i n g   i t s   hue  and  s a t u r a t i o n   poses  a  problem  i n .  

image  d i sp l ay   on  the  screen  of  a  d i s p l a y   device.   For  i n s t a n c e s ,   where  a 

coloured  p o r t i o n   of  a  d i sp layed   image  is  i nc reased   in  i n t e n s i t y   t o  

h i g h l i g h t   tha t   p o r t i o n ,   undes i r ab l e   change  in  the  hue  and/or   s a t u r a t i o n  

of  the  co loured   po r t i on   can  r e s u l t .   Also,  where  a  coloured  p o r t i o n   of  a  

d i sp layed   image  is  reduced  in  i n t e n s i t y   (e .g.   to  provide  a  window  f o r  

the  d i sp l ay   of  s u b - t i t l e s ) ,   u n d e s i r a b l e   change  in  the  hue  a n d / o r  

s a t u r a t i o n   of  tha t   coloured  por t ion   can  again  r e s u l t .  

It  is  an  objec t   of  the  p re sen t   i nven t ion   to  provide  an  
e l e c t r o n i c   colour   s ignal   genera tor   which  permits   m o d i f i c a t i o n s   of  t h e  

i n t e n s i t y   of  a  d i sp layed   colour  wi thout   a f f e c t i n g   the  hue  and  s a t u r a t i o n  

of  tha t   colour   and  without  the  n e c e s s i t y   to  reprogram  the  memory. 

According  to  the  present   i n v e n t i o n ,   a  colour  s i g n a l  

gene ra to r   of  the  type  set  for th  above  is  c h a r a c t e r i z e d   in  t ha t   s a i d  

address  g e n e r a t o r   comprises  an  i n t e n s i t y   s igna l   input  for  r e c e i v i n g   an  

i n t e n s i t y   value  i n d i c a t i n g   the  pixel   d i sp l ay   i n t e n s i t y ,   said  a d d r e s s  

genera to r   being  f u r t h e r   provided  for  gene ra t ing   an  exc lus ive   s econd  

address  par t   for  each  received  i n t e n s i t y   value  and  for  forming  a d d r e s s  

words  by  combining  for  each  pixel   t h e i r   r e s p e c t i v e   f i r s t   and  s econd  

address  pa r t ,   and  wherein  said  memory  comprises  a  number  (N≥2)  of  memory 



s e c t i o n s ,   each  memory  s ec t ion   being  ass igned  for  the  s to rage   o f  

e x c l u s i v e   colour  r e f e r e n c e   data,   a  memory  s ec t i on   being  s e l e c t a b l e   by 

one  of  said  address   pa r t s   and  a  l o c a t i o n   wi thin   the  s e l e c t e d   memory 

s e c t i o n   being  s e l e c t a b l e   by  the  other  address   p a r t .  

The  d i v i s i o n   of  the  memory  in  a  number  of  memory 

s e c t i o n s ,   wherein  each  s ec t i on   comprises  e x c l u s i v e   colour   r e f e r e n c e   d a t a  

permi ts   the  colour   r e f e r e n c e   data  for  a  s t anda rd   range  of  co lours   to  be 

s to red   in  one  s e c t i o n   of  the  memory,  and  colour  r e f e r e n c e   data  f o r  

h igher   and/or   lower  i n t e n s i t y   ve r s ions   of  the  s t anda rd   range  of  c o l o u r s  

to  be  s tored  in  another   s ec t i on   or  s ec t i ons   of  the  memory.  It  is  thus  no 

longer  necessa ry   to  reprogram  the  memory  to  obta in   another   set  of  c o l o u r  

r e f e r e n c e   data.   Fur ther   upon  r e c e i p t   of  an  i n t e n s i t y   value  on  h i s  

i n t e n s i t y   s igna l   input ,   the  address   gene ra to r   g e n e r a t e s   an  e x c l u s i v e  

second  address   par t   for  th i s   i n t e n s i t y   value.   An  address   word  for  a 

p ixel   is  then  formed  by  combining  the  f i r s t   and  the  second  a d d r e s s  

pa r t .   Thus  for  a  p a r t i c u l a r   combinat ion  of  colour  and  i n t e n s i t y   there   i s  

formed  an  exc lu s ive   address   word,  which  add re s se s   an  exc lu s ive   c o l o u r  

r e f e r e n c e   data.   One  of  said  address   par ts   then  s e l e c t s   a  memory  s e c t i o n  

while  the  other  address   par t   then  s e l e c t s   a  colour   r e f e r e n c e   data  i n  

t ha t   s e l e c t e d   memory  s e c t i o n .   That  exc lus ive   colour  r e f e r e n c e   data  t h a n  

permits   to  d i sp l ay   the  pixel   in  the  des i red   combinat ion  of  colour  and 

i n t e n s i t y   wi thout   a f f e c t i n g   the  hue  and  s a t u r a t i o n .  

By  th i s   means,  not  only  will   the  n o n - l i n e a r i t i e s   of  a 

colour  cathode  ray  tube  and  the  complex  r e l a t i o n s h i p s   between  the  c o l o u r  

c h a r a c t e r i s t i c s   of  hue,  s a t u r a t i o n   and  i n t e n s i t y   be  taken  into  a c c o u n t ,  

but  also  the  human  p e r c e p t i o n   to  colour  can  be  taken  into  a c c o u n t .  

It  should  be  noted  tha t   p r ior   USA  pa ten t   s p e c i f i c a t i o n  

4  183  046  d e s c r i b e s   a  colour  s ignal   genera to r   in  which  the  words  of  t h e  

f i r s t   d i g i t a l   s igna l   are  in  three   separa te   groups  of  data  b i t s   which 

def ine   the  colours   of  elements  of  an  image  to  be  d i sp l ayed   in  terms  o f  

i n t e n s i t y ,   hue  and  s a t u r a t i o n .   The  data  bi t   groups  co r respond ing   to  hue 

and  s a t u r a t i o n   are  employed  for  s imu l t aneous ly   add re s s ing   the  memory 
which  con ta ins   colour  r e f e r e n c e   data  r e p r e s e n t i n g   the  dimensions  of  hue 

and  s a t u r a t i o n   only.  This  data  is  read  out  as  a  second  d i g i t a l   s i g n a l  

for  convers ion   by  d i g i t a l - t o - a n a l o g u e   convers ion   means  into  a n a l o g u e  

s i g n a l s   which  serve  as  red,  green  and  blue  video  s i gna l s   for  d r iv ing   a  3- 

gun  colour  cathode  ray  tube  to  form  on  the  screen  the reof   the  image 



r ep re sen t ed   by  the  f i r s t   d i g i t a l   s igna l .   The  data  bi t   group  which 

corresponds  to  i n t e n s i t y   is  appl ied   to  the  d i g i t a l - t o - a n a l o g u e  

conversion  means  to  modulate  the  magnitude  of  the  red,  green  and  b l u e  

video  s i g n a l s .   This  permi ts   i n t e n s i t y   to  be  a l t e r e d   without   a l s o  

a l t e r i n g   hue  and/or  s a t u r a t i o n .  

A  f i r s t   p r e f e r r e d   embodiment  of  a  colour   image  d i s p l a y  

appara tus   comprising  a  colour   s ignal   gene ra to r   accord ing   to  t h e  

inven t ion   is  c h a r a c t e r i z e d   in  that   each  of  said  memory  s ec t ions   h a v i n g  

at  l e a s t   a  p rede te rmined   number  of  memory  l o c a t i o n s ,   each  of  said  memory 

s e c t i o n s   being  ass igned  for  the  s torage   of  colour  r e f e r e n c e   d a t a  

belonging  to  a  p a r t i c u l a r   i n t e n s i t y   value,   a  memory  sec t ion   be ing  

s e l e c t a b l e   by  said  second  address  part   while  a  l o c a t i o n   within  a 

s e l e c t e d   memory  s ec t ion   being  s e l e c t a b l e   by  said  f i r s t   address  p a r t .  

The  prede termined   number  of  memory  l o c a t i o n s   of  each  memory  sec t ion   i s  

given  by  the  minimum  number  of  d i f f e r e n t   colour  a v a i l a b l e   in  the  c o l o u r  

image  d i sp lay   system.  In  th i s   p a r t i c u l a r   embodiment  there   is  one  memory 
sec t ion   per  i n t e n s i t y   l eve l .   A  simple  r e a l i z a t i o n   of  the  d i v i s i o n   of  t h e  

memory  in  s ec t ions   and  of  the  s e l e c t i o n   of  the  d i f f e r e n t   s ec t ions   i s  

thus  o b t a i n e d .  

A  second  p r e f e r r e d   embodiment  of  a  colour   image  d i s p l a y  

appa ra tus   comprising  a  colour   s ignal   gene ra to r   accord ing   to  t h e  

i nven t ion   is  c h a r a c t e r i z e d   in  that   each  of  said  memory  s ec t ions   hav ing  

at  l e a s t   a  p rede te rmined   number  of  memory  l o c a t i o n s ,   each  of  said  memory 
s e c t i o n s   being  ass igned   for  the  s torage   of  colour  r e f e r e n c e   data  of  

d i f f e r e n t   i n t e n s i t i e s   be longing  to  a  p a r t i c u l a r   co lour ,   a  memory  s e c t i o n  

being  s e l e c t a b l e   by  said  f i r s t   address  part   while  a  l o c a t i o n   within  a  

s e l e c t e d   memory  sec t ion   being  s e l e c t a b l e   by  said  second  address  p a r t .  

In  th is   p a r t i c u l a r   embodiment  there  is  one  memory  s ec t i on   per  c o l o u r  

a v a i l a b l e   in  the  system.  An  a l t e r n a t i v e   and  also  simple  r e a l i z a t i o n   of  

the  d i v i s i o n   of  the  memory  in  s ec t ions   is  thus  o b t a i n e d .  

In  order  tha t   the  invent ion   may  be  more  fu l ly   u n d e r s t o o d  

r e f e r e n c e   will   now  be  made  by  way  of  example  to  the  accompanying 

drawing,  in  which:  

Figure  1  shows  a  block  schematic  diagram  of  a  c o l o u r  

s igna l   genera to r   conforming  to  the  i nven t ion ;   and 

Figure  2  shows  a  m o d i f i c a t i o n   of  the  colour  s i g n a l  

gene ra to r   shown  in  Figure  1. 



Refe r r i ng   to  the  drawing,  the  image  d i sp l ay   system  shown 

in  Figure  1  comprises  a  colour   s ignal   genera to r   which  is  formed  by  a 

colour   memory  1,  a  memory  a d d r e s s i n g   c i r c u i t   2,  a  memory  r e a d - o u t  

c i r c u i t   3,  and  a  s e l e c t   c i r c u i t   11.  The  image  d i sp l ay   system  f u r t h e r  

comprises   three   d i g i t a l - t o - a n a l o g u e   conve r t e r s   4,  5  and  6,  a  c o l o u r  

cathode  ray  tube  d i sp l ay   device   7,  a  p rocessor   8,  an  input   device  9,  a 

d i s p l a y   memory  10,  and  a  t iming  cont ro l   c i r c u i t   12. 

For  the  o p e r a t i o n   of  the  colour  s ignal   g e n e r a t o r ,   d a t a  

r e p r e s e n t i n g   an  image  for  d i s p l a y   is  rece ived   from  the  input   device  9 

and  fed  into  the  d i sp l ay   memory  10  for  s torage   t h e r e i n   under  the  c o n t r o l  

of  the  p roces so r   8.  The  input  device  9  can  be,  for  i n s t a n c e ,   an 

e l e c t r o n i c   wr i t ing   t a b l e t   for  c r e a t i n g   s t a t i c   colour  p i c t u r e s   and  o t h e r  

g r aph i c s   d i s p l a y s   on  the  screen  of  the  d i sp lay   device  7.  The  c r e a t e d  

d i s p l a y   is  in  bi t-map  form  and  may  be  composed,  for  i n s t a n c e ,   of  a 

mat r ix   of  512  x  512  p i c t u r e   elements  ( p i x e l s ) .   The  colour   of  each  p i x e l  

of  an  image  d i sp l ay   is  s to red   as  a  m u l t i - b i t   word  in  the  d i s p l a y   memory 

10,  which  is  a  random  access   memory.  It  is  assumed  for  the  purpose  of  

d i s c u s s i o n   tha t   each  p ixel   can  have  any  one  of  s i x t e e n   d i f f e r e n t  

c o l o u r s ,   so  tha t   each  p ixe l   is  then  r e p r e s e n t e d   by  a  r e s p e c t i v e   4 - b i t  

word  in  the  d i sp l ay   memory  10. 

The  d i sp lay   device  7  is  c o n t r o l l e d   by  means  of  l ine   and 

f i e l d   synch ron i z ing   s i g n a l s   LS  and  FS  to  e f f e c t   c o n v e n t i o n a l   r e f r e s h  

r a s t e r   scanning  (with  or  wi thout   f i e l d   i n t e r l a c i n g )   for  producing  t h e  

image  d i s p l a y .   In  synchronism  with  the  r a s t e r   scan,  the  4 - b i t   words 

which  de f ine   the  colours   for  the  p ixe ls   of  the  image  d i s p l a y   are  r ead  

out  from  the  d i sp lay   memory  10.  The  four  b i t s   of  each  word  are  read  ou t  

s e r i a l l y   on  a  lead  13  for  a p p l i c a t i o n   to  the  memory  a d d r e s s i n g   c i r c u i t   2 

as  a  f i r s t   d i g i t a l   s igna l   1DS.  The  c i r c u i t   2  l a t ches   the  four  b i t s   of 

each  r ece ived   word  in  turn  and  app l ies   them  in  p a r a l l e l   to  the  f i r s t  

four  leads  a1  to  a4  of  a  group  of  five  memory  address   leads  a1  t o  

a5.  The  remaining  address   lead  a5  r ece ives   a  logic   "0"  or  "1"  b i t  

from  the  s e l e c t   c i r c u i t   11,  as  will   be  d e s c r i b e d .  

The  colour  memory  1  is  a  read  only  memory  or  a  random 

access   memory  and  serves  as  a  colour  look-up  tab le   (CLUT).  The  c o l o u r  

memory  1  has  a  f i r s t   s e c t i on   M1  which  comprises  s i x t e e n   memory  l o c a t i o n s  

which  can  be  addressed   s e l e c t i v e l y   by  r e s p e c t i v e   "0"  and  "1"  b i t  

combina t ions   of  the  4 -b i t   words  on  the  address  leads  A1  to  a4,  i n  



con junc t ion   with  a  bi t   of  value  "0"  on  the  address   lead  a5.  The  c o l o u r  

memory  1  also  has  a  second  s e c t i o n   M2  which  comprises  s ix teen   memory 

l o c a t i o n s   which  can  be  addressed   s e l e c t i v e l y   by  the  same  r e s p e c t i v e   "0" 

and  "1"  bi t   combinat ions  of  the  4 -b i t   words  on  the  address   leads  a1  t o  

a4,  in  con junc t ion   with  a  b i t   of  value  "1"  on  the  address   lead  a 5 .  

Each  of  the  memory  l o c a t i o n s   of  each  sec t ion   is  assumed  to  have  a 

s to rage   capac i ty   for  a  12-bi t   word  which  r e p r e s e n t s   colour  r e f e r e n c e  

data.   Thus,  a  s e l e c t i o n   of  s i x t e e n   d i f f e r e n t   12-bi t   words  from  a 

pos s ib l e   t o t a l   of  4096  (-4K)  12-b i t   words  can  be  s to red   in  each  memory 

s ec t i on .   When  a  memory  l o c a t i o n   is  addressed,   the  b i t s   of  the  1 2 - b i t  

word  s tored  the re in   are  r ead -ou t   s e r i a l l y   on  a  lead  14  as  a  second 

d i g i t a l   s ignal   2DS  and  l a t ched   into  the  memory  r ead-ou t   c i r c u i t   3.  The 

b i t s   of  the  la tched  word  are  then  appl ied   in  three  4 -b i t   groups  to  t h e  

d i g i t a l - t o - a n a l o g u e   c o n v e r t e r s   4,  5  and  6,  r e s p e c t i v e l y ,   over  t h r e e  

groups  of  address  leads  AR,  aG  and  aB.  These  c o n v e r t e r s   c o n v e r t  

the  4 -b i t   groups  appl ied  them  into  r e s p e c t i v e   red,  green  and  blue  v i d e o  

s igna l s   on  leads  R,G,B,  for  d r i v i n g   the  colour  cathode  ray  tube  d i s p l a y  

device  7. 

The  colour  r e f e r e n c e   data  s tored  in  the  s i x t een   memory 
l o c a t i o n s   of  the  memory  s ec t i on   M1  r e p r e s e n t s   a  s t andard   range  of  16 

d i f f e r e n t   colours .   These  l o c a t i o n s   can  be  addressed  by  the  a p p r o p r i a t e   4- 

b i t   word  on  the  address  leads  a1  to  a4,  as  a f o r e s a i d .   In  a c c o r d a n c e  

with  the  present   i nven t ion ,   the  colour  re fe rence   data  s tored  in  t h e  

s ix t een   memory  l o c a t i o n s   of  the  memory  sec t ion   m2  r e p r e s e n t   d i f f e r e n t  

(e.g.   low)  i n t e n s i t y   ve r s ions   of  the  16  colours  which  form  the  s t a n d a r d  

range  of  colours .   Each  4 - b i t   word  on  the  leads  a1  to  a4  a l s o  

addresses   in  the  memory  s e c t i o n s   M2  the  p a r t i c u l a r   memory  l o c a t i o n  

con ta in ing   the  d i f f e r e n t   i n t e n s i t y   vers ion   of  the  s t andard   colour  t h a t  

is  conta ined  in  the  memory  l o c a t i o n   which  it   addressed  in  the  memory 
sec t ion   M1.  Under  the  con t ro l   of  the  processor   8,  the  s e l e c t   c i r c u i t   11 

produces  e i the r   a  "0"  bi t   or  a  "1"  bi t   on  the  address   lead  a5,  t o  

s e l e c t   e i t he r   the  memory  l o c a t i o n   in  the  memory  s ec t ion   M1  or  the  memory 
l o c a t i o n   in  the  memory  s ec t i on   M2,  tha t   are  both  being  addressed  by  t h e  

4-b i t   word  on  the  address  leads  a1  to  a4.  The  colour  r e f e r ence   d a t a  

is  read  out  from  the  s e l e c t e d   memory  loca t ion   to  provide  the  s tandard   o r  

d i f f e r e n t   colour  vers ion ,   as  the  case  may  be,  for  the  pixel   concerned  i n  

the  image  d i s p l a y .  



The  s e l e c t i o n   among  s tandard   or  d i f f e r e n t   i n t e n s i t y  

v e r s i o n s   of  the  colours   can  be  r e a l i z e d   e i the r   under  r eques t   of  an 

o p e r a t o r   by  a p p l i c a t i o n   of  a  s e l e c t   s ignal   at  said  input   device  9,  or  

under  r eques t   of  an  executed  program.  The  p rocessor   8  s u p p l i e s   t h e  

c o o r d i n a t e s   of  a  d i sp lay   area  toge ther   with  an  i n t e n s i t y   v a l u e  

i n d i c a t i n g   the  pixel   d i s p l a y   i n t e n s i t y   (s tandard  or  d i f f e r e n t  

i n t e n s i t y )   to  the  s e l e c t   c i r c u i t   11.  This  s e l ec t   c i r c u i t   which  a l s o  

r e c e i v e s   clock  s i gna l s   from  the  timing  control   c i r c u i t   12  scans  with  t h e  

d i s p l a y e d   p i c t u r e   and  a p p l i e s   e i t h e r   a  "0"  bit   or  a  "1"  bi t   on  t h e  

address   lead  a5  in  accordance   with  the  received  i n t e n s i t y   i n d i c a t i o n  

when  said  colour  memory  is  addressed   for  the  d i sp l ay   of  said  d i s p l a y  

a r e a .  

A  p i c t u r e   d i sp l ayed   on  said  d isplay   device  7  can  be 

d iv ided   in to ,   for  example,  16  r e c t a n g u l a r   d i sp lay   a reas   numbered  from 

0-15.  In  th is   case  the  p roces so r   8  suppl ies   the  number  (4  b i t s )   of  t h e  

d i s p l a y   area  and  the  a s s o c i a t e d   i n t e n s i t y   i n d i c a t i o n   (1  b i t )   to  t h e  

s e l e c t i o n   c i r c u i t .  

In  anther   embodiment  of  the  s e l ec t   c i r c u i t   a  c o n t e n t  

a d d r e s s a b l e   memory  is  used  which  is  loaded  by  the  p r o c e s s o r   8.  

When  s e t t i n g - u p   the  gene ra to r ,   the  colour  r e f e r e n c e   d a t a  

in  the  colour  memory  1  would  be  edi ted   v i s u a l l y   on  the  d i sp l ay   device  7 

using  the  p rocessor   8  with  an  i n t e r - a c t i v e   sof tware   program.  With  t h i s  

program,  the  b i t   values  of  the  three  4-b i t   groups  for  each  c o l o u r  

forming  the  s tandard   range  of  colours   would  f i r s t   be  s e t t l e d   by  the  u s e r  

and  then  s to red   in  the  memory  l o c a t i o n s   in  the  memory  s e c t i o n s   M1. 

Fol lowing  th i s   o p e r a t i o n ,   the  d i f f e r e n t   i n t e n s i t y   v e r s i o n   of  each  c o l o u r  

would  be  s e t t l e d   s u b j e c t i v e l y   by  the  user  by  a l t e r i n g   the  b i t   values  of  

the  th ree   4 -b i t   groups  for  the  colour  un t i l   a  s a t i s f a c t o r y   r e s u l t   was 

ob t a ined .   The  a l t e r e d   b i t   values   of  the  4-bi t   groups  for  each  c o l o u r  

would  then  be  s tored  in  the  memory  l oca t i ons   in  the  memory  sec t ion   M2. 

With  t h i s   s u b j e c t i v e   d e t e r m i n a t i o n   of  the  d i f f e r e n t   i n t e n s i t y   v e r s i o n s  

of  the  co lours   the  human  p e r c e p t i o n   of  the  eye  can  be  taken  i n t o  

accoun t ,   along  with  the  n o n - l i n e a r i t i e s   or  "gamma"  of  the  colour  ca thode  

ray  tube  and  the  complex  r e l a t i o n s h i p s   between  the  colour   dimensions  of  

hue,  s a t u r a t i o n   and  i n t e n s i t y .  

The  t iming  of  the  ope ra t ion   of  the  colour  s i g n a l  

g e n e r a t o r   is  under  the  con t ro l   of  the  timing  con t ro l   c i r c u i t   12.  As 



a f o r e s a i d ,   the  timing  con t ro l   assumes  s e r i a l   r ead-ou t   from  both  of  t h e  

memories  1  and  10.  However,  data  r ead -ou t   in  p a r a l l e l   from  t h e s e  

memories  would,  of  course,   be  p o s s i b l e   by  s u i t a b l y   a l t e r i n g   the  t i m i n g  

c o n t r o l .  

The  colour  memory  1  can  have  a  number  (N)2)  of  s e c t i o n s .  

For  i n s t a n c e ,   three  memory  s e c t i o n s   may  be  provided,   the  a d d i t i o n a l  

memory  sec t ion   con ta in ing   colour   r e f e r e n c e   data  for  high  i n t e n s i t y  

v e r s i o n s   of  the  s tandard  range  of  co lour s .   Where  three   memory  s e c t i o n s  

of  the  colour  memory  1  are  p rovided ,   one  a d d i t i o n a l   address   lead  such  as  

lead  a5  would  be  requi red   to  provide   a  2 -b i t   s e l e c t   code  from  t h e  

s e l e c t   c i r c u i t   11. 

In  the  m o d i f i c a t i o n   shown  in  Figure  2,  the  colour  memory 
1  comprises   three  sepa ra te   s e c t i o n s ,   Ma,  Mb  and  Me  to  which  t h e  

four  address   leads  a1  to  a4  are  connected  in  common.  Each  of  t h e s e  

s e p a r a t e   sec t ions   conta ins   s i x t e e n   memory  l o c a t i o n s   and  colour  r e f e r e n c e  

data  for  s tandard,   high  and  low  i n t e n s i t y   ve rs ions   of  a  range  of  16 

co lour s   are  stored  in  co r r e spond ing   memory  l o c a t i o n s   of  the  three   memory 
s e c t i o n s .   Thus,  when  a  4 - b i t   word  is  appl ied   to  the  address   leads  a1 

to  a4  from  the  address ing   c i r c u i t   2,  al l   three  memory  l o c a t i o n s   which 

con ta in   colour  r e fe rence   data  for  the  colour  concerned  are  a d d r e s s e d  

c o n c u r r e n t l y .   The  s e l ec t   c i r c u i t   11  now  has  s epa ra t e   s e l e c t   leads  S1  t o  

S3  which  are  connected  r e s p e c t i v e l y   to  the  sepa ra te   s e c t i o n s   Ma, 

Mb  and  Mc.  When  one  of  these  s e l e c t   leads  is  energ ized   by  t h e  

s e l e c t   c i r c u i t   11,  the  r e l e v a n t   memory  sec t ion   is  a c t i v a t e d   and  c o l o u r  

r e f e r e n c e   data  can  only  be  read  out  from  an  addressed  memory  l o c a t i o n   of  

t h a t   memory  sec t ion .   The  r e a d - o u t   colour  r e fe rence   data  is  la tched  v i a  

an  OR-gate  15  into  the  r e ad -ou t   c i r c u i t   3  for  u t i l i z a t i o n ,   as  b e f o r e .  

In  the  descr ibed   embodiment,  each  memory  s e c t i o n  

comprises   a l l   the  colour  r e f e r e n c e   data  for  a  p a r t i c u l a r   i n t e n s i t y .   I t  

wi l l   be  clear   that   other  d i v i s i o n s   of  the  memory  1  are  also  p o s s i b l e ,  

such  as  for  example  a  d i v i s i o n   wherein  there  is  ass igned   a  p a r t i c u l a r  

colour   to  each  memory  s e c t i o n .   At  the  memory  l oca t i on   of  such  a  s e c t i o n  

there   are  then  s tored  the  colour  r e f e r ence   data  for  the  d i f f e r e n t  

i n t e n s i t i e s   of  that   colour .   In  th i s   embodiment,  the  f i r s t   par t   of  t h e  

address   word  formed  by  the  b i t s   a1  to  a4  then  s e l e c t s   a  memory  s e c t i o n ,  

while  the  second  part  (a5,  or  S1  to  S3)  s e l e c t s   a  memory  l o c a t i o n   w i t h i n  

the  s e l e c t e d   memory  s e c t i o n .  



1.  An  e l e c t r o n i c   colour  s ignal   genera tor   for  a  colour  image 

d i s p l a y   system,  which  g e n e r a t o r   comprises  a  memory  having  a d d r e s s a b l e  

memory  l o c a t i o n s   for  s t o r i n g   colour  r e f e rence   data,   an  address   g e n e r a t o r  

connected  to  an  address   input  of  the  memory  and  having  a  s ignal   i n p u t  

for  r e c e i v i n g   d i g i t a l   s i g n a l s   r e p r e s e n t i n g   p ixe l s   to  be  d i sp l ayed ,   s a i d  

address   gene ra to r   being  provided  for  gene ra t ing   address   words  f o r  

s e l e c t i v e l y   add res s ing   the  memory  l o c a t i o n s ,   a  genera ted   address  word 

compris ing  a  f i r s t   part   de termined  upon  a  r e c e i p t   d i g i t a l   s i g n a l ,  

reading   means  connected  to  a  data  output  of  the  memory  for  o u t p u t t i n g  

the  colour  r e f e rence   data  from  the  s e l ec t ed   memory  l o c a t i o n s ,  

c h a r a c t e r i z e d   in  t ha t   said  address   genera to r   comprises  an  i n t e n s i t y  ,  

s igna l   input  for  r e c e i v i n g   an  i n t e n s i t y   value  i n d i c a t i n g   the  p i x e l  

d i s p l a y   i n t e n s i t y ,   said  address   gene ra to r   being  f u r t h e r   provided  f o r  

g e n e r a t i n g   an  exc lu s ive   second  address   part  for  each  rece ived   i n t e n s i t y  

value  and  for  forming  address   words  by  combining  for  each  pixel   t h e i r  

r e s p e c t i v e   f i r s t   and  second  address   pa r t ,   and  wherein  said  memory 

comprises  a  number  (N>2)  of  memory  s e c t i o n s ,   each  memory  sec t ion   b e i n g  

as s igned   for  the  s to rage   of  exc lus ive   colour  r e f e r e n c e   data,   a  memory 
s e c t i o n   being  s e l e c t a b l e   by  one  of  said  address  pa r t s   and  a  l o c a t i o n  

wi th in   the  s e l e c t e d   memory  s ec t ion   being  s e l e c t a b l e   by  the  other  a d d r e s s  

p a r t .  

2.  A  colour  image  d i sp l ay   appara tus   compris ing  a  c o l o u r  

s igna l   gene ra to r   as  claimed  in  Claim  1,  wherein  said  reading  means  a r e  

connected  to  a  colour  d i sp l ay   device,   c h a r a c t e r i z e d   in  tha t   each  of  s a i d  

memory  s e c t i o n s   having  at  l e a s t   a  p rede te rmined   number  of  memory 
l o c a t i o n s ,   each  of  said  memory  s ec t i ons   being  ass igned   for  the  s t o r a g e  
of  colour  r e f e r ence   data  be longing  to  a  p a r t i c u l a r   i n t e n s i t y   value,  a 

memory  s ec t ion   being  s e l e c t a b l e   by  said  second  address   part   while  a 
l o c a t i o n   wi thin   a  s e l e c t e d   memory  sec t ion   being  s e l e c t a b l e   by  said  f i r s t  

address   p a r t .  
3.  A  colour  image  d i sp l ay   appara tus   compris ing  a  c o l o u r  

s igna l   gene ra to r   as  claimed  in  Claim  1,  wherein  said  reading  means  a r e  



connected  to  a  colour   device,   c h a r a c t e r i z e d   in  that   each  of  said  memory 

s ec t i ons   having  at  l e a s t   a  p rede te rmined   number  of  memory  l o c a t i o n s ,  

each  of  said  memory  s e c t i o n s   being  ass igned   for  the  s torage   of  c o l o u r  

r e f e r ence   data  of  d i f f e r e n t   i n t e n s i t i e s   belonging  to  a  p a r t i c u l a r  

colour ,   a  memory  s ec t i on   being  s e l e c t a b l e   by  said  f i r s t   address  p a r t  

while  a  l o c a t i o n   wi th in   a  s e l ec t ed   memory  s ec t i on   being  s e l e c t a b l e   by 

said  second  address   p a r t .  




	bibliography
	description
	claims
	drawings

