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(54)  Display  control  device. 

(57)  In  a  display  control  device  for  controlling  a 
display  unit  (D),  a  controller  (101)  receives  a 
control  signal  from  an  external  device  and  gen- 
erates  a  data  change  signal  from  the  control 
signal.  A  picture  data  storage  unit  (102)  stores 
picture  data  to  be  displayed.  A  color  pallet  unit 
(103)  stores  pallet  data  corresponding  to  dis- 
playable  colors  of  the  display  unit  and  outputs 
the  pallet  data  on  the  basis  of  the  picture  data 
stored  in  the  picture  data  storage  unit.  A  pallet 
data  updating  unit  (104)  gradually  updates  a 
part  or  all  of  the  pallet  data  in  the  color  pallet 
unit  on  the  basis  of  the  data  change  signal.  A 
signal  conversion  circuit  (105)  converts  the  up- 
dated  pallet  data  into  display  signals  and  out- 
puts  the  display  signals  to  the  display  unit. 
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BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  generally  relates  to  a  dis- 
play  control  device,  and  more  particularly  to  a  display 
control  device  capable  of  performing  a  fade-in/fade- 
out  process. 

2.  Description  of  the  Related  Art 

There  is  a  display  control  device  provided  with  a 
luminance  adjustment  circuit  which  performs  a  fade- 
in/fade-out  process  of  still  pictures.  The  luminance 
adjustment  circuit  controls  a  luminance  signal  of  a  dis- 
play. 

However,  this  type  of  display  control  device  has 
the  following  disadvantages.  Namely,  it  is  necessary 
to  exclusively  equip  a  luminance  adjustment  circuit  in 
order  to  perform  the  fade-out/fade-in  process,  result- 
ing  in  making  the  circuit  configuration  rather  compli- 
cated,  and  thus  increasing  the  production  cost.  Fur- 
ther,  the  luminance  adjustment  circuit  is  capable  of 
carrying  out  the  fade-out/fade-in  process  for  only  an 
entire  picture  plane,  and  finally  providing  only  a  white 
or  black  picture  plane  as  the  result. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention  to 
provide  a  display  control  device  capable  of  easily  per- 
forming  a  display  fade  in  and  fade  out  process  with  a 
rather  simple  configuration. 

According  to  the  present  invention,  the  above 
mentioned  object  can  be  achieved  by  a  display  control 
device  for  controlling  a  display  unit  according  to  a  con- 
trol  signal,  which  is  given  from  an  external  device  to 
indicate  a  fade-  in/fade-out  process  to  be  performed. 
The  display  control  device  includes:  a  control  unit  for 
receiving  the  control  signal  and  for  generating  a  data 
change  signal  on  the  basis  of  the  control  signal;  a  pic- 
ture  data  storage  unit  for  storing  picture  data  to  be  dis- 
played;  and  a  color  pallet  unit,  to  which  the  picture 
data  is  inputted  from  the  picture  data  storage  unit,  for 
storing  pallet  data  corresponding  to  displayable  col- 
ors  of  the  display  unit  and  for  outputting  the  pallet  data 
on  the  basis  of  the  inputted  picture  data.  The  display 
control  device  further  includes:  a  pallet  data  updating 
unit,  coupled  to  the  control  unit  and  the  color  pallet 
unit,  for  gradually  updating  at  least  a  part  of  the  pallet 
data  in  the  color  pallet  unit  on  the  basis  of  the  data 
change  signal;  and  a  signal  conversion  unit,  coupled 
to  the  color  pallet  unit,  for  converting  the  updated  pal- 
let  data  into  display  signals  and  for  outputting  the  dis- 
play  signals  to  the  display  unit. 

Accordingly,  the  hue,  brightness  and/or  satura- 
tion  on  the  picture  plane  can  be  easily  changed  with- 
out  a  specific  circuit  such  as  a  luminance  adjustment 

circuit.  As  a  result,  it  is  easy  to  execute  the  fade- 
out/fade-in  process  according  to  the  present  inven- 
tion. 

In  one  aspect  of  the  present  invention,  the  pallet 
5  data  updating  unit  is  adapted  to  gradually  change  val- 

ues  indicated  by  the  pallet  data  for  each  of  the  display- 
able  colors  so  that  a  picture  plane  on  the  display  unit 
fades  out  or  fade  in. 

In  this  case,  the  pallet  data  updating  unit  may  be 
10  preferably  adapted  to  change,  a  predetermined  num- 

ber  of  times,  the  values  indicated  by  the  pallet  data  by 
a  predetermined  value. 

In  another  aspect  of  the  present  invention,  the 
pallet  data  updating  unit  is  adapted  to  gradually  de- 

ls  crease  or  increase,  a  predetermined  number  of  times, 
values  indicated  by  the  pallet  data  for  each  of  the  dis- 
playable  colors  by  a  predetermined  value  so  that  a 
picture  plane  on  the  display  unit  fades  out  or  fade  in. 

In  another  aspect  of  the  present  invention,  the 
20  pallet  data  updating  unit  is  adapted  to  gradually  mul- 

tiply,  a  predetermined  number  of  times,  values  indi- 
cated  by  the  pallet  data  for  each  of  the  displayable  col- 
ors  by  a  predetermined  value  so  that  pictures  of  all  the 
displayable  colors  on  the  display  unit  simultaneously 

25  finishes  fading  out  or  fading  in. 
In  another  aspect  of  the  present  invention,  the 

data  change  signal  shows  a  specified  color,  and  the 
pallet  data  updating  unit  is  adapted  to  gradually 
change  values  indicated  by  the  pallet  data  for  each  of 

30  the  displayable  colors  so  that  a  picture  plane  on  the 
display  unit  fades  out  and  finally  has  the  specified  col- 
or,  or  so  that  a  picture  plane  on  the  display  unit  initially 
having  the  specified  color  fades  in. 

In  another  aspect  of  the  present  invention,  the 
35  data  change  signal  shows  specified  colors,  and  the 

pallet  data  updating  unit  is  adapted  to  gradually 
change  values  indicated  by  the  pallet  data  for  each  of 
the  specified  colors  so  that  a  picture  plane  on  the  dis- 
play  unit  fades  out  or  fade  in,  with  respect  to  only  the 

40  specified  colors. 
In  another  aspect  of  the  present  invention,  the 

pallet  data  updating  unit  is  adapted  to  replace  the  pal- 
let  data  for  each  of  the  displayable  colors  with  new 
pallet  data  so  that  a  picture  plane  on  the  display  unit 

45  fades  out  or  fades  in  sequentially  with  respect  to  each 
of  the  displayable  colors. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

so  FIG.  1  is  a  block  diagram  illustrating  the  principle 
of  the  present  invention; 
FIG.  2  is  a  block  diagram  showing  a  basic  struc- 
ture  of  a  display  control  device  of  the  present  in- 
vention; 

55  FIGS.  3  and  4  are  respectively  flowcharts  show- 
ing  the  operation  of  a  first  embodiment  of  the 
present  invention; 
FIGS.  5  and  6  are  respectively  flowcharts  show- 

2 
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ing  the  operation  of  a  second  embodiment  of  the 
present  invention; 
FIGS.  7  and  8  are  respectively  flowcharts  show- 
ing  the  operation  of  a  third  embodiment  of  the 
present  invention; 
FIG.  9  is  a  flowchart  showing  the  operation  of  a 
fourth  embodiment  of  the  present  invention;  and 
FIGS.  10  and  11  are  respectively  flowcharts 
showing  the  operation  of  a  fifth  embodiment  of 
the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  to  FIG.  1,  there  is  illustrated  the  princi- 
ple  of  the  present  invention.  A  display  control  device 
100  shown  in  FIG.  1  includes  a  controller  101,  a  pic- 
ture  data  storage  unit  102,  a  color  pallet  unit  103,  a 
pallet  data  updating  unit  104,  and  a  signal  conversion 
circuit  105.  The  controller  101  generates  a  data 
change  signal  SDC,  from  a  control  signal  Sc  supplied 
from  an  external  device  (not  shown),  such  as  a  host 
computer.  The  picture  data  storage  unit  102  stores 
picture  data  DP!C.  The  color  pallet  unit  103  stores  pal- 
let  data  Dp  corresponding  to  a  plurality  of  displayable 
colors  beforehand.  The  pallet  data  D  is  read  from  the 
color  pallet  unit  103  in  accordance  with  the  picture 
data  Dp|C  read  from  the  picture  data  storage  unit  102. 
The  pallet  data  updating  unit  1  04  updates  some  or  all 
of  the  pallet  data  DP  on  the  basis  of  the  data  change 
signal  SDC.  The  signal  conversion  circuit  105  converts 
the  pallet  data  DP  output  from  the  color  pallet  unit  1  03 
into  a  display  signal  SD,  and  outputs  it  to  a  display  D, 
such  as  a  CRT  (Cathode  Ray  Tube)  display  device,  a 
LCD  (Liquid  Crystal  Display)  device  and  so  on. 

In  response  to  the  control  signal  Sc,  the  controller 
101  outputs  the  data  change  signal  SDC  to  the  pallet 
data  updating  unit  104.  The  pallet  data  updating  unit 
1  04  gradually  updates  some  or  all  of  the  pallet  data  DP 
stored  in  the  color  pallet  unit  103  in  accordance  with 
the  data  change  signal  SDC.  Meanwhile,  the  picture 
data  storage  unit  102  outputs  the  picture  data  Dpic  to 
the  color  pallet  unit  1  03.  Then,  the  color  pallet  unit  1  03 
outputs,  to  the  signal  conversion  circuit  1  05,  the  pallet 
data  Dp  which  has  been  partially  or  all  updated  in  ac- 
cordance  with  the  picture  data  DP!C.  The  signal  con- 
version  circuit  1  05  converts  the  pallet  data  DP  into  the 
display  signal  SD,  and  outputs  it  to  the  display  unit  D. 
In  this  manner,  the  display  on  the  display  unit  D  is 
gradually  changed  in  accordance  with  the  updating  of 
the  pallet  data  DP. 

A  description  will  now  be  given,  with  reference  to 
FIGS.  2  through  11  ,  of  embodiments  of  the  present  in- 
vention. 

FIG.  2  is  a  block  diagram  showing  a  basic  struc- 
ture  of  the  display  control  device  of  the  present  inven- 
tion.  A  display  control  device  shown  in  FIG.  2  includes 
a  microcomputer  10,  a  picture  controller  11,  a  video 

random  access  memory  12  (hereinafter  simply  refer- 
red  to  as  a  VRAM),  a  color  pallet  13  and  a  digital-to- 
analog  converter  14  (hereinafter  simply  referred  to  as 
a  D/A  converter).  The  microcomputer  10  generates 

5  display  control  data  DDC  for  controlling  the  entire  dis- 
play  control  device  and  update  control  data  DPC  for 
updating  color  pallet  data,  which  will  be  described  lat- 
er  in  detail.  The  picture  controller  11  reads  picture 
data  Dp|C  consisting  of,  for  example,  eight  bits  from 

10  the  VRAM  12  in  response  to  receipt  of  the  display  con- 
trol  data  DDC,  and  outputs  it  to  the  color  pallet  13.  In 
response  to  receipt  of  the  picture  data  DP|C,  the  color 
pallet  13  outputs  pallet  data  DP  consisting  of,  for  ex- 
ample,  six  bits,  to  the  D/A  converter  14  for  each  of  red 

15  (R),  green  (G)  and  blue  (B).  The  microcomputer  10 
outputs  the  update  control  data  DPC,  to  the  color  pallet 
13.  In  response  to  receipt  of  the  update  control  data 
DPC,  the  pallet  data  DP  stored  in  the  color  pallet  13  is 
updated  so  that  it  is  replaced  by  pallet  data  indicated 

20  by  the  update  control  data  DPC.  The  D/A  converter  14 
converts  the  pallet  data  DP  for  each  of  R,  G  and  B  into 
analog  signals  S  respectively  related  to  R,  G  and  B. 
The  analog  signals  S  are  then  output  to  the  display 
unit  D  shown  in  FIG.  1. 

25  In  the  above  manner,  a  still  picture  is  displayed  on 
the  display  unit  D  so  that  256  colors  among  260,  000 
colors  can  be  simultaneously  displayed  on  the  basis 
of  the  picture  data  DP!C. 

A  more  detailed  description  will  now  be  given, 
30  with  reference  to  FIGS.  3  and  4,  of  the  operation  of  the 

display  control  device  according  to  the  first  embodi- 
ment  of  the  present  invention. 

First  of  all,  a  fade-out  process  will  be  described 
with  reference  to  FIG.  3.  The  microcomputer  10  re- 

35  ceives,  from  an  external  device,  a  signal  indicating 
the  execution  of  a  fade-output  process.  In  response 
to  receipt  of  this  signal,  the  microcomputer  10  reads, 
from  the  color  pallet  13,  pieces  of  original  pallet  data 
(pallet  data  before  the  fade-out  operation)  PR0  to 

40  Przss,  PG0  to  PG255  and  PB0  to  PB255  respectively  relat- 
ed  to  R,  G  and  B  (step  S1).  Further,  the  microcomput- 
er  1  0  stores  the  above  pallet  data  pieces  into  a  pallet 
data  area  (not  shown)  (step  S2)  formed  in  a  built-in 
memory  of  or  an  external  memory  coupled  to  the  mi- 

45  crocomputer  10.  In  the  embodiment  being  consid- 
ered,  a  set  of  pallet  data  pieces  PRn,  PGn  and  PBn  (n  = 
0  to  255)  displays  a  color,  and  each  of  the  pallet  data 
pieces  assumes  one  of  0  to  63  (that  is,  each  pallet 
data  piece  consists  of  six  bits). 

so  The  microcomputer  1  0  sets  a  first  count  value  i  to 
zero  (step  S3).  Subsequently,  the  microcomputer  10 
adds  1  to  the  first  count  value  i,  so  that  the  first  count 
value  i  is  updated  (step  S4).  Further,  the  microcom- 
puter  10  sets  a  second  count  value  j  to  zero  (step  S5). 

55  Then,  the  microcomputer  10  executes  the  following 
operations  on  the  pallet  data  pieces  respectively  re- 
lated  to  R,  G  and  B  (step  S6): 

3 



5 EP  0  526  989  A2 6 

PGj  -  Pg/  ■  i 
PBj  =  PBj'  _  I- 

If  the  pallet  data  piece  Indicates  a  value  equal  to  or 
smaller  than  zero,  this  pallet  data  piece  Is  set  to  zero. 

The  microcomputer  10  increments  the  second 
count  value  j  by  1  (step  S7),  and  determines  whether 
or  not  the  second  count  value  j  is  equal  to  256,  which 
is  a  maximum  number  of  simultaneously  displayable 
colors  (step  S8).  When  the  second  count  value  j  is 
smaller  than  256  at  the  step  S8  (No),  the  microcom- 
puter  10  makes  the  flow  return  to  step  S6,  and  exe- 
cutes  a  sequence  consisting  of  the  steps  S6  to  S8. 
When  the  second  count  value  j  is  equal  to  256  at  the 
step  S8  (YES),  the  microcomputer  1  0  controls  the  col- 
or  pallet  13  so  that  the  pallet  data  pieces  PRj,  PGj  and 
PBj  generated  in  step  S6  are  set  and  stored  in  the  color 
pallet  13  (step  S9).  Hence,  parts  on  the  picture  plane 
displayed  using  the  original  pallet  data  before  the  up- 
dating  are  changed  so  that  they  have  colors  based  on 
the  updated  pallet  data. 

Then,  the  microcomputer  10  judges  whether  or 
not  the  first  count  value  i  is  equal  to  63,  that  is,  wheth- 
er  or  not  the  fade-out  process  has  been  completed 
(step  S10).  When  it  is  determined  that  the  fade-out 
process  has  not  yet  been  completed,  the  microcom- 
puter  10  repeatedly  executes  a  sequence  consisting 
of  the  steps  S4  to  S1  0.  When  the  first  count  value  i  be- 
comes  equal  to  63,  all  the  pallet  data  pieces  are  set 
to  zero,  and  the  display  has  faded  out  to  black  (PRj=0, 
PGj=0  and  PBJ=0). 

A  description  will  now  be  given  of  a  fade-in  proc- 
ess  with  reference  to  FIG.  4  in  which  steps  which  are 
the  same  as  those  shown  in  FIG.  3,  carry  the  same 
step  numbers  and  a  description  thereof  will  be  omit- 
ted.  In  the  fade-in  process  shown  in  FIG.  4,  step  S6a 
is  carried  out  in  lieu  of  step  S6  shown  in  FIG.  3. 

In  step  S6a,  the  microcomputer  10  executes  the 
following  operations  on  the  pallet  data  pieces  respec- 
tively  related  to  R,  G  and  B: 

PRj  =  i 
PGj  =  i 
PBj  =  i. 

If  pallet  data  (Pxj,  x:  R,  G,  B)  obtained  after  the  above 
operations  has  a  value  larger  than  that  indicated  by 
the  original  pallet  data  (Pxj')  stored  in  the  original  pallet 
data  area  formed  in  the  microcomputer  10  or  an  ex- 
ternal  memory  i.e.  Pxj  >  Pxj',  the  pallet  data  is  updated 
so  that  the  pallet  data  obtained  after  the  operations  is 
assumed  to  be  the  original  pallet  data.  Hence,  parts 
on  the  picture  plane  displayed  using  the  original  pallet 
data  before  the  updating  are  changed  so  that  they 
have  colors  based  on  the  updated  pallet  data.  In  this 
manner,  a  display  initially  colored  with  black  (PRj  =  0, 
PGj  =  0,  PBj  =  0)  gradually  fades  in  and  is  finally  colored 
on  the  basis  of  the  original  pallet  data. 

A  description  will  now  be  given  of  a  second  em- 
bodiment  of  the  present  invention  in  which  the  fade- 
out/fade-in  process  for  the  respective  colors  on  the 

display  is  completed  at  the  same  time. 
FIG.  5  shows  a  fade-out  process  of  the  second 

embodiment  of  the  present  invention.  In  FIG.  5,  steps 
which  are  the  same  as  those  shown  in  FIG.  3  carry 

5  the  same  step  numbers,  and  a  description  thereof  will 
be  omitted.  In  the  fade-out  process  shown  in  FIG.  5, 
step  S6b  is  carried  out  in  lieu  of  step  S6  shown  in  FIG. 
3. 

In  step  S6b,  the  microcomputer  10  executes  the 
10  following  operations  on  the  pallet  data  pieces  respec- 

tively  related  to  R,  G  and  B: 
PRj  =  P '̂  x  I 
PGj  =  PGj'  x  I 
PBj  =  PBj'  x  I 

15  where  I  denotes  a  coefficient  and  1  =  1-  (i/63). 
Hence,  the  pallet  data  pieces  respectively 

change  by  1/63  of  times  the  respective  original  pallet 
data  pieces  each  time  the  above  operations  are  re- 
spectively  carried  out.  In  some  cases,  the  pallet  data 

20  pieces  may  be  unchanged  after  the  above  operations 
are  carried  out  because  of  discarding.  In  this  manner, 
the  display  fades  out  on  the  basis  of  the  updated  pallet 
data,  such  that  the  fade  out  process  can  be  completed 
simultaneously  with  respect  to  the  entire  display 

25  plane. 
In  the  above  description,  since  each  pallet  data 

piece  can  show  63  different  values,  the  coefficient  I 
may  be  defined  as  follows: 

I  =  i  (i/63). 
30  However,  if  each  pallet  data  piece  can  show  m  values, 

the  coefficient  I  is  defined  as  follows: 
I  =  i  -  (i/m). 

It  is  also  possible  to  prescribe  the  above  m  value  ir- 
respective  of  the  number  of  values  expressible  by  the 

35  pallet  data. 
FIG.  6  shows  a  fade-in  process  of  the  second  em- 

bodiment  of  the  present  invention.  In  FIG.  6,  steps 
which  are  the  same  as  those  shown  in  FIG.  5  carry 
the  same  step  numbers,  and  a  description  thereof  will 

40  be  omitted.  In  the  fade-in  process  shown  in  FIG.  6, 
step  S6c  is  carried  out  in  lieu  of  step  S6b  shown  in 
FIG.  5. 

In  step  S6C,  the  microcomputer  1  0,  executes  the 
following  operations  on  the  pallet  data  pieces  respec- 

45  tively  related  to  R,  G  and  B: 
PRj  =  PRj'  x  I 
PGj  =  PGj'  x  I 
PBj  =  PBj'  x  I 

where  I  =  i/63. 
so  Hence,  the  pallet  data  pieces  respectively 

change  by  1/63  times  of  the  respective  original  pallet 
data  pieces  each  time  the  above  operations  are  re- 
spectively  carried  out.  In  some  cases,  the  pallet  data 
pieces  may  be  unchanged  after  the  above  operations 

55  are  carried  out  because  of  discarding.  In  this  manner, 
the  display  fades  in  on  the  basis  of  the  updated  pallet 
data,  such  that  the  fade  out  process  can  be  completed 
simultaneously  with  respect  to  the  entire  display 

4 
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plane. 
A  description  will  now  be  given,  with  reference  to 

FIGS.  7  and  8,  of  a  third  embodiment  of  the  present 
invention.  The  third  embodiment  of  the  present  inven- 
tion  executes  a  fade-out/fade-in  operation  in  which 
the  display  fades  out  to  predetermined  colors  and 
fades  in  from  predetermined  colors. 

FIGS.  7  and  8  show  a  fade-out  process  of  the  third 
embodiment  of  the  present  invention.  In  FIG.  7,  steps 
which  are  the  same  as  those  shown  in  FIG.  3  carry 
the  same  step  numbers,  and  a  description  whereof 
will  be  omitted.  In  FIG.  7,  step  S11  is  provided  be- 
tween  the  steps  S2  and  S3  shown  in  FIG.  3.  In  FIG. 
8,  steps  S12  to  S14  are  carried  out  in  lieu  of  step  S6 
shown  in  FIG.  3. 

In  step  S11,  the  microcomputer  1  0  reads,  from  an 
external  memory  (not  shown  for  the  sake  of  conve- 
nience)  coupled  to  the  microcomputer  10,  pallet  data 
pieces  PRs,  PGs  and  PBs.  Then,  the  microcomputer  1  0 
executes  a  sequence  consisting  of  the  steps  S3  to  S5, 
and  then  compares  the  pallet  data  pieces  PRj,  PGj  and 
PBj  with  the  respective  pallet  data  pieces  PRs,  PGs  and 
PBs  (step  S12).  When  the  pallet  data  pieces  PRj,  PGj 
and  PBj  have  values  respectively  greater  than  those  of 
Prs.  Pgs  and  PBs(YES),  the  microcomputer  10  exe- 
cutes  the  following  operation  (step  S13): 

Pxj  =  Pxj'  -  i  (x:  R,  G,  B) 
where  Pxj  =  Pxs  when  Pxj  <  Pxs. 

When  the  pallet  data  Pxj  indicates  a  value  equal 
to  or  smaller  than  the  value  of  the  corresponding  pal- 
let  data  Pxs  at  the  step  S12  (NO)  ,  the  microcomputer 
10  executes  the  following  operation  (step  S14): 

P  .  =  P  /  +  i 
where  Pxj  =  Pxs  when  Pxj  <  Pxs. 

Hence,  all  the  pallet  data  pieces  become  equal  to 
the  respective  pallet  data  pieces  which  are  set  in  step 
S11  .  That  is,  such  a  condition  as  expressed  by  the  fol- 
lowing  equations  are  obtained: 

PRj  =  Prs 
PGj  =  Pgs 
PBj  =  Pbs 

Hence,  the  display  fades  out  so  that  it  has  colors 
based  on  the  pallet  data  set  in  step  S11. 

The  fade-in  process  of  the  third  embodiment  of 
the  present  invention  can  be  performed  in  the  similar 
manner  as  the  above-mentioned  fade-out  process. 

Adescription  will  now  be  given  of  a  fourth  embodi- 
ment  of  the  present  invention  with  reference  to  FIG. 
9.  In  the  fourth  embodiment  of  the  present  invention, 
the  fade-out/fade-in  process  is  carried  out  for  only  col- 
or  or  colors  specified  beforehand,  while  the  fade- 
out/fade-in  process  is  carried  out  for  all  the  simulta- 
neously  displayable  colors  in  each  of  the  first,  second 
and  third  embodiments  of  the  present  invention. 
Namely,  the  microcomputer  1  0  used  in  the  fourth  em- 
bodiment  is  adapted  to  specify  the  identification  num- 
ber  of  each  color  (color  number)  which  is  the  subject 
of  the  fade-  out/fade-in  process.  The  fade-out/fade-in 

process  is  not  carried  out  for  the  other  colors.  For  ex- 
ample,  display  colors  having  color  numbers  (k)  10,  11 
and  1  5  among  the  256  color  numbers  are  specified  by 
the  microcomputer  10. 

5  Referring  to  FIG.  9,  the  microcomputer  1  0  initially 
sets  the  color  number  k  to  zero  (step  S20).  Next,  the 
microcomputer  1  0  determines  whether  or  not  the  col- 
or  of  pallet  data  PRK,  Pgk.  Pbk  corresponding  to  the 
current  color  number  k  is  specified  beforehand  as  a 

10  display  color  to  which  the  fade-in/fade-out  process  is 
to  be  performed  (step  S21).  When  the  result  of  the 
above  determination  is  affirmative  (YES),  the  micro- 
computer  10  executes  a  fade-out/fade-in  operation 
(step  S22).  In  the  above-  mentioned  example,  the  mi- 

ls  crocomputer  1  0  executes  the  fade-out  or  fade-in  op- 
eration  on  the  pallet  data  pieces  PRk,  PGk  and  PBk 
when  k  =  10,  11  and  15.  The  fade-out  or  fade-in  op- 
eration  is  performed  in  step  S22  in  such  a  manner  that 
the  fade-out/fade-in  process  in  the  aforementioned 

20  first,  second  or  third  embodiment  is  carried  out  for 
only  the  colors  specified  by  the  color  numbers.  Then, 
the  microcomputer  1  0  executes  step  S23.  For  the  col- 
ors  other  than  the  colors  specified  by  the  color  num- 
bers,  the  microcomputer  10  skips  the  fade-out/fade- 

25  in  operation  executed  in  step  S22. 
The  microcomputer  1  0  adds  1  to  the  color  number 

k  (step  S23),  and  determines  whether  or  not  k  is  equal 
to  256  (step  S24).  When  the  result  of  the  above  de- 
termination  at  the  step  S24  is  YES,  the  microcomput- 

30  er  10  terminates  the  process.  When  the  result  of  the 
determination  is  NO,  the  microcomputer  10  returns  to 
step  S21,  and  executes  a  sequence  consisting  of  the 
steps  S21  to  S24. 

In  the  above  manner,  it  is  possible  to  carry  out  the 
35  fade-out/fade-in  operation  for  only  the  specified  col- 

ors.  If  the  present  invention  is  applied  to  the  display 
of  a  "KARAOKE"  device,  which  shows  a  background 
picture  plane  having  colors  different  from  colors  of 
words  of  songs  superimposed  thereon,  the  fade- 

40  out/fade-in  process  is  independently  carried  out  for 
the  background  picture  plane  and  the  words.  More 
specifically,  if  250  colors  among  the  256  simultane- 
ously  displayable  colors  are  used  for  the  background 
picture  plane,  and  the  remaining  6  colors  are  used  for 

45  the  words  superimposed  on  the  background  picture 
plane,  the  display  control  device  can  make  the  back- 
ground  picture  fade  out  while  keeping  the  6  colors  of 
the  words  as  they  are. 

The  fade  in  process  of  the  fourth  embodiment  of 
so  the  present  invention  can  be  performed  in  the  similar 

manner  as  the  above-mentioned  fade-out  process. 
Adescription  will  now  be  given,  with  reference  to 

FIGS.  1  0  and  1  1  ,  of  a  fifth  embodiment  of  the  present 
invention,  in  which  the  fade-out/fade-  in  process  is  se- 

55  quentially  carried  out  for  each  of  pallet  data  pieces. 
More  specifically,  the  pallet  data  pieces  are  sequen- 
tially  set  to  the  respectively  specified  colors,  and  the 
picture  plane  on  the  display  fades  out  so  that  it  finally 

5 
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has  the  colors  specified.  The  pallet  data  pieces  are 
also  sequentially  changed  from  the  specified  colors  to 
the  original  colors,  and  the  picture  plane  on  the  dis- 
play  fades  in  so  that  it  finally  has  the  original  colors. 

FIG.  1  0  shows  a  fade-out  process  of  the  fifth  em- 
bodiment  of  the  present  invention.  The  microcomput- 
er  10  reads  colors  to  be  displayed  after  the  fade-out 
process  from  an  external  storage  device  (not  shown 
for  the  sake  of  convenience)  (step  S30).  Next,  the  mi- 
crocomputer  10  sets  the  count  value  i  to  zero  (step 
S31).  Then,  the  microcomputer  10  replaces  pallet 
data  P|  (= Prm  Pgm  PbJ  with  pallet  data  relating  to  the 
set  colors  to  be  displayed  (step  S32),  and  writes  it  into 
the  color  pallet  13  shown  in  FIG.  2  (step  S33).  There- 
after,  the  microcomputer  1  0  adds  1  to  the  count  value 
i  so  that  the  count  value  i  is  updated  (step  S34).  Then, 
the  microcomputer  10  determines  whether  or  not  the 
count  value  i  is  equal  to  256  (step  S35). 
When  the  count  value  i  is  smaller  than  256  (NO),  the 
microcomputer  1  0  makes  the  flow  return  to  step  S32, 
and  repeatedly  carries  out  a  sequence  consisting  of 
the  steps  S33  to  S35.  When  the  count  value  i  is  equal 
to  256  at  the  step  S35  (YES),  the  microcomputer  10 
ends  the  fade-out  process.  In  this  manner,  the  display 
colors  are  sequentially  replaced  by  the  specified  col- 
ors,  and  the  entire  picture  plane  on  the  display  finally 
has  the  specified  colors. 

FIG.  11  shows  a  fade-in  process  of  the  fifth  em- 
bodiment  of  the  present  invention.  The  microcomput- 
er  1  0  reads,  from  the  color  pallet  1  3,  the  original  pallet 
data  pieces  (pallet  data  pieces  before  the  fade-in 
process)  PR0  to  PR255,  Pgo  to  PG255,  and  PB0  to  PB255 
(step  S40),  and  stores  them  in  a  pallet  data  area 
formed  therein  or  in  an  external  memory  (step  S41). 
In  the  fifth  embodiment  being  considered,  each  of  the 
pallet  data  pieces  indicates  a  value  between  1  and  63 
(this  corresponding  to  six  bits).  Then,  the  microcom- 
puter  1  0  sets  the  value  256  to  the  count  value  i  (step 
S42).  Subsequently,  the  microcomputer  10  subtracts 
1  from  the  count  value  i  so  that  the  count  value  i  is  up- 
dated  (step  S43).  The  micrpcomputer  1  0  replaces  the 
pallet  data  pieces  Pi  (P  =  PRi,  PGi,  PBi)  with  the  original 
pallet  data  pieces  (step  S44),  which  are  then  written 
into  the  color  pallet  13  (step  S45).  Then,  the  micro- 
computer  1  0  determines  whether  or  not  the  count  val- 
ue  i  is  equal  to  zero  (step  S46).  When  the  count  value 
i  is  larger  than  zero  (NO),  the  microcomputer  10 
makes  the  flow  return  to  step  S43,  and  repeatedly 
executes  a  sequence  consisting  of  steps  S43  to  S46. 
When  the  count  value  i  is  equal  to  zero  at  the  step  S46 
(YES),  the  microcomputer  10  ends  the  fade-in  proc- 
ess.  In  the  above  manner,  all  the  pallet  data  pieces  are 
changed  to  the  original  pallet  data  pieces,  and  when 
the  fade  in  process  is  completed,  the  picture  plane  fi- 
nally  has  the  colors  corresponding  to  the  original  pal- 
let  data  pieces. 

As  described  above,  the  hue,  brightness  and/or 
saturation  on  the  picture  plane  can  be  easily  changed 

without  a  specific  circuit  such  as  a  luminance  adjust- 
ment  circuit.  As  a  result,  it  is  easy  to  execute  the  fade- 
out/fade-in  process  according  to  the  present  embodi- 
ments. 

5  The  invention  may  be  embodied  in  other  specific 
forms  without  departing  from  the  spirit  or  essential 
characteristics  thereof.  The  present  embodiments  are 
therefore  to  be  considered  in  all  respects  as  illustra- 
tive  and  not  restrictive,  the  scope  of  the  invention  be- 

10  ing  indicated  by  the  appended  claims  rather  than  by 
the  foregoing  description  and  all  changes  which  come 
within  the  meaning  and  range  of  equivalency  of  the 
claims  are  therefore  intended  to  be  embraced  therein. 

15 
Claims 

1.  Adisplay  control  device  (100)  for  controlling  a  dis- 
play  unit  (D)  according  to  a  control  signal,  which 

20  is  given  from  an  external  device  to  indicate  a 
fade-in/fade-out  process  to  be  performed,  char- 
acterized  in  that  said  display  control  device  com- 
prises: 

a  control  means  (101)  for  receiving  the 
25  control  signal  and  for  generating  a  data  change 

signal  on  the  basis  of  the  control  signal; 
a  picture  data  storage  means  (102)  for 

storing  picture  data  to  be  displayed; 
a  color  pallet  means  (103),  to  which  the 

30  picture  data  is  inputted  from  said  picture  data 
storage  means,  for  storing  pallet  data  corre- 
sponding  to  displayable  colors  of  the  display  unit 
and  for  outputting  the  pallet  data  on  the  basis  of 
the  inputted  picture  data; 

35  a  pallet  data  updating  means  (104),  cou- 
pled  to  said  control  means  and  said  color  pallet 
means,  for  gradually  updating  at  least  a  part  of 
the  pallet  data  in  said  color  pallet  means  on  the 
basis  of  the  data  change  signal;  and 

40  a  signal  conversion  means  (105),  coupled 
to  said  color  pallet  means,  for  converting  the  up- 
dated  pallet  data  into  display  signals  and  for  out- 
putting  the  display  signals  to  the  display  unit. 

45  2.  A  display  control  device  as  claimed  in  claim  1, 
characterized  in  that  said  pallet  data  updating 
means  (104)  is  adapted  to  gradually  change  val- 
ues  indicated  by  the  pallet  data  for  each  of  the  dis- 
playable  colors  so  that  a  picture  plane  on  the  dis- 

50  play  unit  (D)  fades  out  or  fades  in. 

3.  A  display  control  device  as  claimed  in  claim  1, 
characterized  in  that  said  pallet  data  updating 
means  (104)  is  adapted  to  gradually  decrease,  a 

55  predetermined  number  of  times,  values  indicated 
by  the  pallet  data  for  each  of  the  displayable  col- 
ors  by  a  predetermined  value  so  that  a  picture 
plane  on  the  display  unit  (D)  fades  out. 

6 
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4.  A  display  control  device  as  claimed  in  claim  1  , 
characterized  in  that  said  pallet  data  updating 
means  (104)  is  adapted  to  gradually  increase,  a 
predetermined  number  of  times,  values  indicated 
by  the  pallet  data  for  each  of  the  displayable  col- 
ors  by  a  predetermined  value  so  that  a  picture 
plane  on  the  display  unit  (D)  fades  in. 

5.  A  display  control  device  as  claimed  in  claim  1  , 
characterized  in  that  said  pallet  data  updating 
means  (104)  is  adapted  to  gradually  multiply,  a 
predetermined  number  of  times,  values  indicated 
by  the  pallet  data  for  each  of  the  displayable  col- 
ors  by  a  predetermined  value  so  that  pictures  of 
all  the  displayable  colors  on  the  display  unit  (D) 
simultaneously  finishes  fading  out. 

6.  A  display  control  device  as  claimed  in  claim  1  , 
characterized  in  that  said  pallet  data  updating 
means  (104)  is  adapted  to  gradually  multiply,  a 
predetermined  number  of  times,  values  indicated 
by  the  pallet  data  for  each  of  the  displayable  col- 
ors  by  a  predetermined  value  so  that  pictures  of 
all  the  displayable  colors  on  the  display  unit  (D) 
simultaneously  finishes  fading  in. 

7.  A  display  control  device  as  claimed  in  claim  1  , 
characterized  in  that: 

the  data  change  signal  shows  a  specified 
color;  and 

said  pallet  data  updating  means  (104)  is 
adapted  to  gradually  change  values  indicated  by 
the  pallet  data  for  each  of  the  displayable  colors 
so  that  a  picture  plane  on  the  display  unit  (D) 
fades  out  and  finally  has  the  specified  color. 

8.  A  display  control  device  as  claimed  in  claim  1  , 
characterized  in  that: 

the  data  change  signal  shows  a  specified 
color;  and 

said  pallet  data  updating  means  (104)  is 
adapted  to  gradually  change  values  indicated  by 
the  pallet  data  for  each  of  the  displayable  colors 
so  that  a  picture  plane  on  the  display  unit  (D)  ini- 
tially  having  the  specified  color  fades  in. 

9.  A  display  control  device  as  claimed  in  claim  1  , 
characterized  in  that: 

the  data  change  signal  shows  specified 
colors;  and 

said  pallet  data  updating  means  (104)  is 
adapted  to  gradually  change  values  indicated  by 
the  pallet  data  for  each  of  the  specified  colors  so 
that  a  picture  plane  on  the  display  unit  (D)  fades 
out  or  fades  in  with  respect  to  only  the  specified 
colors. 

10.  A  display  control  device  as  claimed  in  claim  1, 

characterized  in  that  said  pallet  data  updating 
means  (104)  is  adapted  to  replace  the  pallet  data 
for  each  of  the  displayable  colors  with  new  pallet 
data  so  that  a  picture  plane  on  the  display  unit  (D) 

5  fades  out  or  fades  in  sequentially  with  respect  to 
each  of  the  displayable  colors. 
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