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Description 

The  present  invention  generally  relates  to  an 
image  display  system  and  more  particularly,  to  a 
high  speed  page  turning  control  system  based  on  a 
hardware  window  type. 

Conventionally,  there  have  been  proposed  im- 
age  display  control  systems,  for  example,  as 
shown  n  Fig.  5(a),  5(b)  and  5(c). 

The  control  system  based  on  a  raster  operation 
as  shown  in  Fig.  5(a)  is  of  a  software  window  type 
so  arranged  that  each  image  information  of  win- 
dows  A,  B  and  C  stored  in  a  window  memory  1  is 
once  subjected  to  block  transfer  to  a  display  mem- 
ory  2,  on  which  editing  of  the  image  surface  such 
as  positioning,  overlapping,  etc.  for  the  respective 
windows  A,  B  and  C  is  effected,  and  thereafter,  the 
image  information  is  successively  read  out  from 
the  display  memory  2  for  displaying  multi-windows 
on  a  CRT  (cathode  ray  tube)  3. 

In  the  arrangement  based  on  a  mapping  table 
system  of  Fig.  5(b),  each  image  information  of 
windows  A,  B  and  C  is  stored  in  a  window  memory 
4  and  the  address  of  the  image  information  cor- 
responding  to  the  scanning  position  of  a  CRT  6  is 
outputted  during  scanning  of  the  CRT  6  through 
successive  change-over  from  a  mapping  table  5  in 
the  form  of  a  hardware,  whereby  the  image  in- 
formation  from  the  window  memory  4  is  read  by 
time  division  according  to  said  address  so  as  to 
display  the  multi-windows  directly  on  the  CRT  6 
without  passing  through  any  other  memory. 

Meanwhile,  the  control  system  based  on  clip- 
ping  as  shown  in  Fig.  5(c)  is  of  a  software  window 
type  so  arranged  that  code  data  representing  the 
image  information  for  the  windows  A,  B  and  C  as 
stored  in  a  segment  buffer  7  is  displayed  on  a 
display  memory  8,  with  the  code  data  of  the  image 
information  outside  the  windows  being  removed  by 
clipping,  and  thus,  the  image  information  is  succes- 
sively  read  out  from  the  display  memory  8  for 
displaying  multi-windows  on  the  CRT  9. 

However,  the  conventional  image  display  con- 
trol  systems  in  Fig.  5(a),  5(b)  and  5(c)  as  referred 
to  above  respectively  have  problems  as  follows  in 
the  case  where  the  process  for  turning  pages  is  to 
be  actively  represented  by  effecting  compression 
display  of  the  windows. 

More  specifically,  in  the  control  system  by  the 
raster  operation  of  Fig.  5  (a),  since  the  image 
information  of  the  window  memory  1  is  once  sub- 
jected  o  block  transfer  onto  the  display  memory  2 
for  editing  the  image  surface  on  said  display  mem- 
ory  2  so  as  to  be  subsequently  displayed  on  the 
CRT  3,  in  the  case  where  the  page  turning  for 
compression  display  of  the  windows  is  to  be  re- 
alized,  it  is  necessary  to  excute  the  function  for  the 
block  transfer  while  thinning-out  the  image  informa- 

tion  in  the  window  region,  each  time  when  the 
windows  are  compressed,  and  thus,  it  is  difficult  to 
effect  a  high  speed  and  active  page  turning. 

Meanwhile,  in  the  control  system  by  the  map- 
5  ping  table  of  Fig.  5(b),  since  the  address  on  the 

window  memory  4  is  successively  outputted 
through  change-over  from  the  mapping  table  5  and 
the  image  information  stored  in  this  address  is 
directly  displayed  on  the  CRT  6  by  time  division,  it 

io  is  possible  to  display  the  page  as  any  desired 
position  on  the  CRT  6  at  high  speeds.  However, 
the  above  function  is  nothing  but  a  mere  page 
change-over  display  as  it  is,  and  active  page  turn- 
ing  can  not  be  represented  thereby.  More  specifi- 

75  cally,  in  the  case  where  the  image  of  compressed 
windows  is  to  be  displayed  actively,  alteration  of 
parameters  showing  the  window  regions  following 
the  compression  must  by  effected  per  each  frame 
refreshing  (to  display  30  to  70  images  per  second). 

20  In  the  control  system  by  the  clipping  in  Fig.  5- 
(c),  owing  to  the  arrangement  that  the  code  data 
representing  the  image  information  of  the  segment 
buffer  7  is  drawn  on  the  display  memory  8,  with 
the  code  data  for  the  unnecessary  image  informa- 

25  tion  being  removed  by  clipping  for  subsequent 
display  on  the  CRT  9,  in  the  case  where  the  page 
turning  by  compresed  display  of  windows  is  to  be 
realized  on  the  CRT  9,  it  is  required  to  provide  a 
hardware  to  compress  the  code  data  of  the  seg- 

30  ment  buffer  of  for  drawing  thereof  on  the  display 
memory  8  at  high  speeds. 

It  is  the  object  of  the  present  invention  to 
provide  a  page  turning  control  system  which  is 
capable  to  perform  a  high  speed  page  turning 

35  process  when  displaying  a  stationary  page  within 
an  increasing  part  of  a  display  screen,  and  a  turn- 
ing  page  in  a  decreasing  part  of  said  screen,  or 
vice  versa,  thereby  modifying  the  compression  ra- 
tio  of  the  image  information  of  the  turning  page. 

40  According  to  the  present  invention,  a  high 
speed  page  turning  control  system  is  provided  for 
successively  displaying  composed  images  of  a 
turning  page  and  a  stationary  page  on  a  display 
device,  said  system  comprising: 

45  -  a  window  buffer  memory  for  storing  image 
information  for  at  least  said  turning  page  and 
said  stationary  page; 

-  a  turning  amount  calculating  means  for  suc- 
cessively  changing  the  size  of  a  rectangular 

50  display  region  for  the  turning  page  informa- 
tion; 

-  a  display  order  setting  means  for  succes- 
sively  allocating  a  rectangular  display  region 
to  the  complete  turning  page  in  correspon- 

55  dance  with  said  calculated  recording  region, 
and  for  allocating  the  rest  of  the  display  re- 
gion  to  the  corresponding  part  of  stationary 
page  information; 
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-  a  thinning-out  amount  calculating  means  for 
successively  calculating  the  thinning-out 
amount  of  the  image  information  for  the  turn- 
ing  page  in  inverse  correspondance  to  the 
size  of  the  rectangular  region  as  calculated 
by  said  turning  amount  calculating  means; 
and 

-  a  controller  for  successively  and  directly  dis- 
playing  the  images  for  the  turning  page  and 
the  stationary  page  on  the  display  device  by 
controlling  the  reading  position  of  the  image 
information  for  the  turning  page  and  that  for 
the  stationary  page  as  stored  in  said  window 
buffer  memory  according  to  the  display  order 
set  by  said  display  order  setting  means,  the 
size  of  the  rectangular  region  for  the  turning 
page,  as  calculated  by  said  turning  amount 
calculating  means,  and  the  thinning-out 
amount  for  the  turning  page  image  informa- 
tion,  as  calculated  by  said  thinning-out 
amount  calculating  means. 

As  can  be  seen,  the  image  information  in  the 
fast  designed  system  is  directly  read  out,  thereby 
being  partly  thinned-out  for  the  turning  page,  from 
the  window  buffer  memory.  It  is  not  necessary  to 
first  compress  image  information  for  the  turning 
page,  to  overlay  the  informations  for  the  turning 
page  and  the  stationary  page,  and  then  to  read  out 
this  compressed  and  overlaid  information. 

These  and  other  objects  and  features  of  the 
present  invention  will  become  apparent  from  the 
following  description  taken  in  conjunction  with  the 
preferred  embodiment  thereof  with  reference  to  the 
accompanying  drawings,  in  which; 

Fig.  1  is  a  block  diagram  showing  general  con- 
struction  of  a  high  speed  page  turning  control 
system  according  to  one  preferred  embodiment 
of  the  present  invention, 
Figs.  2(a)  to  2(e)  are  diagrams  for  explaining 
page  turning  function  in  the  control  system  of 
Fig.  1,  as  particularly  represented  in  Japanese 
for  better  understanding  and  clarity  of  explana- 
tion, 
Fig.  3  is  a  flow-chart  for  explaining  the  page 
turning  control  routine  in  the  control  system  of 
Fig.  1, 
Fig.  4  is  a  block  diagram  similar  to  that  of  Fig.  1, 
which  particularly  shows  a  second  embodiment 
thereof,  and 
Fig.  5(a),  5(b)  and  5(c)  are  diagrams  for  explain- 
ing  conventional  image  display  control  systems 
(already  referred  to). 

Referring  now  to  the  drawings,  there  is  shown 
in  a  block  diagram  of  Fig.  1,  general  construction  of 
a  high  speed  page  turning  control  system  accord- 
ing  to  one  preferred  embodiment  of  the  present 
invention,  which  includes  a  window  buffer  memory 
11  commonly  serving  as  a  main  memory  and 

coupled  with  the  CPU  (central  processing  unit)  14 
and  a  graphic  controller  12  through  a  bus  line  16, 
and  also  to  a  CRT  (cathode  ray  tube)  15  through  a 
window  controller  13  as  shown. 

5  The  window  buffer  memory  1  1  is  a  memory  for 
storing  image  information  such  as  sentences,  draw- 
ings,  tables,  etc.,  and  also  serves  as  the  main 
memory  in  the  present  embodiment  for  achieving 
efficient  utilization  of  the  memory.  In  this  case, 

io  although  there  is  a  disadvantage  that  access  of  the 
CPU  14  to  the  main  memory  is  required  to  wait 
during  access  from  the  graphic  controller  12  to  the 
window  buffer  memory  11,  it  becomes  possible  to 
effectively  utilize  the  window  buffer  memory  11 

is  whose  capacity  is  increased  with  the  increase  of 
the  information  capacity  of  the  image  to  be  dis- 
played.  The  graphic  controller  12  effects  the  graph- 
ic  drawing,  etc.  to  the  window  buffer  memory  11 
through  the  bus  line  16. 

20  The  window  controller  13  is  a  controller  for 
displaying  the  contents  of  the  window  buffer  mem- 
ory  11  directly  onto  the  CRT  15  without  passing 
through  any  other  memory,  by  controlling  the  im- 
age  information  reading  address  of  the  window 

25  buffer  memory  11  in  order  to  realize  a  real  page 
turning.  Such  control  of  the  reading  address,  etc. 
may  be  effected  by  writing  parameters  related  to 
the  display,  into  a  register  in  the  window  controller 
13. 

30  Hereinbelow,  the  page  turning  function  will  be 
described  with  reference  to  Figs.  2(a)  to  2(e). 

It  is  to  be  noted  here  that  Japanese  sentences 
are  particularly  shown  as  they  are  in  Figs.  2(a)  to 
2(e). 

35  Now,  it  is  assumed  that,  in  the  window  buffer 
memory  11,  image  information  as  shown  in  Fig.  2- 
(e)  is  stored,  and  on  the  CRT  15,  a  first  page  21  is 
displayed  as  shown  in  Fig.  2(a)  based  on  the 
image  information  within  he  window  buffer  memory 

40  11. 
In  the  above  case,  the  term  "active  page  turn- 

ing"  indicates  the  display  function  as  follows.  Spe- 
cifically,  windows  of  the  same  size,  i.e.  the  window 
for  displaying  the  first  page  21  and  the  window  for 

45  displaying  a  second  page  22  are  overlapped,  and 
the  size  of  the  window  for  the  turning  page  in  the 
horizontal  direction  is  altered  so  as  to  display 
therein  the  image  of  the  turning  page  as  com- 
pressed.  In  other  words,  in  the  case  of  the  next 

50  page  turning,  as  the  window  for  the  first  page  21  in 
Fig.  2(a)  is  compressed  leftwards  in  the  drawing 
(i.e.  the  window  of  the  first  page  21  is  narrowed  in 
its  width,  and  the  image  information  for  the  first 
page  21  as  thinned-out  is  displayed  in  said  nar- 

55  rowed  window),  part  of  the  right  side  for  the  second 
page  22  comes  to  be  seen  in  the  next  window  as 
shown  in  Figs.  2(b)  and  2(c),  and  finally,  only  the 
second  page  22  becomes  visible  as  shown  in  Fig. 

3 
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2(d).  Meanwhile,  in  the  case  of  the  previous  page 
turning,  the  display  is  effected  in  the  reverse  order 
to  the  above  as  in  Fig.  2(d)  to  Fig.  2(a),  in  the 
manner  as  if  the  pages  were  actually  turned  on  the 
CRT  15. 

Fig.  3  shows  a  flow-chart  for  the  page  turning 
control  routine  of  a  document.  Subsequently,  the 
page  turning  control  function  according  to  the 
present  invention  will  be  described  hereinbelow 
with  reference  to  Figs.  2  and  3. 

In  Fig.  3,  symbols  Ix,  iy,  iv  and  Ih  represent 
parameters  for  designating  regions  of  the  window, 
while  a  symbol  L  denotes  a  width  of  an  image 
surface  on  the  window  buffer  memory  1  1  .  Here,  by 
obtaining  an  integer  multiple  of  L,  the  data  of  the 
window  buffer  memory  11  may  be  thinned  out  in 
the  horizontal  direction  on  the  image  surface  of  the 
CRT  15.  Symbols  L  min  and  L  max  are  the  mini- 
mum  and  maximum  values  of  the  image  surface 
width  L  on  the  above  memory,  and  determined  by 
the  hardware  of  the  window  processor  respectively, 
while  a  symbol  T  is  a  contraction  ratio.  It  is  also 
assumed  that  the  display  priority  order  for  the 
window  with  a  smaller  number  of  pages  is  set  to  be 
high  by  a  display  priority  order  setting  means. 

At  step  S1  ,  initial  values  are  set  at  T1  =1  and 
L=  L  min. 

At  step  S2,  initial  values  for  the  window  param- 
eters  are  set  (*x  =  LX,  Jt  y  =  LY,  X  h  =  LH). 

At  step  S3,  key  input  for  the  page  turning 
function  designation  is  effected. 

At  step  S4,  check  for  the  key  inputted  at  above 
step  S3  is  made.  As  a  result,  if  the  designated 
page  turning  function  is  of  a  next  page  turning 
function,  the  procedure  proceeds  to  step  S5,  while 
on  the  contrary,  if  it  is  of  a  previous  page  turning 
function,  the  procedure  proceeds  to  step  S11,  and 
if  it  is  of  a  page  turning  stopping,  the  procedure 
proceeds  to  step  S17  to  complete  the  control  rou- 
tine. 

At  step  S5,  it  is  judged  whether  or  not  the  page 
displayed  on  the  CRT  15  is  of  a  last  page.  As  a 
result  of  the  judgement,  if  the  page  is  of  the  last 
page,  the  procedure  is  returned  to  step  S3  on  the 
assumption  that  the  next  page  turning  function  has 
been  completed.  If  the  page  is  not  of  the  last  page, 
the  procedure  proceeds  to  step  S6. 

At  Step  S6,  it  is  checked  whether  or  not  L  is 
larger  than  L  max.  As  a  result,  if  L  is  larger  than  L 
max,  the  procedure  proceeds  to  step  S9  to  effect 
the  entire  next  page  display,  and  if  L  is  not  larger 
than  L  max,  the  procedure  proceeds  to  Step  S7  for 
the  next  page  turning  display. 

At  step  S7,  calculations  for  T  =  T  +  1  (  =  2),  L 
=  L  +  L  min  (=  2  L  min),  and  X  h  =  LH/T  (  = 
LH/2)  are  effected.  Results  for  the  first  calculations 
are  given  in  parentheses. 

At  step  S8,  based  on  L  and  X  h  as  calculated  at 
step  S7,  the  first  page  as  shown  in  Fig.  2(a)  is 
contracted  to  1/2,  and  as  shown  in  Fig.  2(b),  the 
image  in  which  the  first  page  21  is  half  turned,  is 

5  displayed  in  the  manner  as  described  below,  and 
thus,  the  step  is  returned  to  step  S3. 

Specifically,  the  value  LH  of  the  window  param- 
eter  X  h  for  the  turning  page  stored  in  the  register 
for  the  turning  page  (here,  the  first  page  21)  within 

io  the  window  controller  13  in  Fig.  1  is  replaced  by 
LH/2  as  calculated  at  the  above  step  S7.  Mean- 
while,  the  window  controller  13  is  arranged  to  ac- 
cess  by  thinning  out  every  other  address  of  the 
image  information  for  the  turning  page  within  the 

is  window  buffer  memory  1  1  .  In  this  case,  the  window 
parameter  X  h  in  the  register  for  the  stationary  page 
(here,  the  second  page  22)  of  the  window  controller 
13  remains  to  be  LH.  Accordingly,  at  the  portion  21 
on  the  CRT  15  where  the  turning  page  window  and 

20  the  stationary  page  window  are  adjacent  to  each 
other  (i.e.  the  left  half  portion  on  the  image  sur- 
face),  the  image  information  for  the  first  page  with 
the  higher  display  priority  order  is  read  out  as 
being  thinned  out  at  every  other  portion  in  the 

25  horizontal  direction  on  the  image  surface  of  the 
CRT  15  through  control  by  the  window  controller 
13,  so  as  to  be  directly  displayed  on  the  CRT  15 
without  passing  through  any  other  memory,  where- 
by  the  image  for  the  first  page  contracted  to  1/2  in 

30  the  horizontal  direction,  is  displayed  thereon. 
Meanwhile,  on  the  window  22  only  for  the  station- 
ary  page  (at  the  right  side  half  on  the  image 
surface),  in  the  image  for  the  second  page  which  is 
not  contracted,  only  the  portion  not  overlapped  with 

35  the  image  of  the  first  page  is  displayed.  As  a 
result,  the  state  where  the  turning  page  is  turned 
only  by  half  is  displayed. 

Subsequently,  steps  S3  to  S8  are  repeated 
until  the  relation  becomes  L  >  L  max.  Here,  one 

40  example  of  display  when  T  =  4,  L  =  4  L  min  and 
X  h  =  LH/4  are  obtained  through  calculation  at  step 
S7,  is  shown  in  Fig.  2(c).  In  this  case,  the  state 
where  the  turning  page  is  turned  by  3/4  is  shown. 

At  step  S9,  T  =  1,  L  =  L  min,  and  X  h  =  LH 
45  are  respectively  set. 

At  step  S10,  as  shown  in  Fig.  2(d),  only  the 
next  page  (the  second  page  22)  is  displayed  on  the 
entire  surface  of  the  window,  and  the  next  page 
turning  function  equivalent  to  one  page  is  com- 

50  pleted. 
Meanwhile,  in  the  case  of  the  previous  page 

turning,  the  function  is  effected  as  follows. 
At  step  S11,  it  is  checked  whether  or  not  the 

page  as  displayed  on  the  CRT  15  at  present  is  of  a 
55  leading  page  at  the  head,  if  it  is  of  a  leading  page, 

the  procedure  returns  to  step  S3  on  the  assump- 
tion  that  the  previous  page  turning  function  has 
been  completed,  while  on  the  contrary,  if  it  is  not  of 

4 
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a  leading  page,  the  procedure  proceeds  to  step 
S12. 

At  step  S12,  it  is  checked  whether  or  not  L  is 
smaller  than  L  min,  and  if  it  is  smaller  than  L  min, 
the  procedure  proceeds  to  step  S13  to  effect  the 
previous  page  minimum  display,  while  if  it  is  not 
smaller  than  L  min,  the  step  proceeds  to  step  S15 
to  effect  the  previous  page  turning  display. 

At  step  S13,  T  =  T  max,  L  =  L  max  and  Jlh  = 
LH/T  max  are  set. 

At  step  S14,  in  the  manner  as  described 
above,  the  turning  page  (here,  the  first  page  21)  as 
compressed  to  the  minimum  window  width  is  dis- 
played  on  the  window  for  the  turning  page,  and  in 
the  other  window,  the  uncompressed  image  of  the 
stationary  page  (here,  the  second  page  22)  is  par- 
tially  displayed  (Fig.  2(c)). 

At  step  S15,  calculations  for  T  =  T  -  1  ,  L  =  L  - 
L  min,  and  Jlh  =  LH/T  are  effected. 

At  step  S16,  based  on  the  L  and  Jlh  as  cal- 
culated  at  step  S14,  the  image  in  which  the  turning 
page  is  further  turned  as  described  above  is  dis- 
played,  and  then,  the  procedure  returns  to  step  S3. 

Subsequently,  steps  S3  to  S16  are  repeated, 
and  the  images  in  which  the  turning  page  (previous 
page)  is  successively  enlarged  are  displayed  as 
shown  in  Figs.  2(b)  and  2(a).  Thus,  when  the  re- 
sults  of  calculations  at  the  above  step  S15  are  T  = 
1,  L  =  L  min,  and  Jlh  =  LH,  only  the  previous 
page  is  displayed  on  the  entire  surface  of  the 
window  as  shown  in  Fig.  2(a),  and  thus,  the  pre- 
vious  page  turning  function  equivalent  to  one  page 
is  completed. 

In  short,  in  the  high  speed  page  turning  control 
system  of  the  present  invention  as  described  so 
far,  it  is  so  arranged  that  in  the  display  priority 
order  for  the  overlapping  between  the  turning  page 
window  and  the  stationary  page  window,  the  turn- 
ing  page  window  is  preliminarily  set  higher,  and 
then,  the  size  of  the  window  for  displaying  the 
turning  page  and  the  thinning-out  amount  of  the 
page  information  of  the  turning  page  corresponding 
to  the  contraction  ratio  of  the  window  are  succes- 
sively  calculated,  and  based  on  the  result  of  this 
calculation,  the  reading  address  of  the  image  in- 
formation  of  the  window  buffer  memory  1  1  is  con- 
trolled  by  the  window  controller  for  reading  out  the 
image  information.  Thus,  at  the  portion  where  the 
turning  page  window  and  the  stationary  page  win- 
dow  are  overlapped,  the  image  if  the  turning  page 
compressed  according  to  the  size  of  the  contracted 
window  for  the  turning  page  with  the  higher  display 
priority  order  is  displayed,  while  in  the  other  por- 
tion,  only  one  portion  of  the  uncompressed  station- 
ary  page  is  displayed. 

Accordingly,  by  the  high  speed  page  turning 
control  system  according  to  the  present  invention 
as  described  so  far,  it  is  possible  to  represent  the 

process  of  page  turning  in  real  time  by  the  image. 
Moreover,  by  this  control  system,  a  high  speed 
page  turning  may  be  executed  based  on  the  hard- 
ware  window  system  arranged  to  display  the  image 

5  information  with  the  window  buffer  memory  as  read 
out  through  access  by  the  control  of  the  window 
controller,  directly  on  the  CRT  15  without  passing 
through  any  other  memory. 

In  Fig.  4,  there  is  shown  a  block  diagram  for  a 
io  high  speed  page  turning  control  system  according 

to  a  second  embodiment  of  the  present  invention, 
which  includes  a  window  buffer  memory  11  coup- 
led  with  a  CPU  42  through  a  bus  line,  a  change- 
over  circuit  43  inserted  between  the  window  buffer 

is  memory  11  and  the  bus  line,  and  connected  to  a 
window  controller  13  coupled  with  the  window  buff- 
er  memory  11  which  is  further  connected  to  the 
display  device,  and  a  display  memory  41  inserted 
between  the  bus  line  and  the  display  device  as 

20  illustrated. 
The  display  memory  41  is  a  two-port  display 

memory  i.e.  a  bit  map  memory  for  display  having 
memory  elements  each  corresponding  to  picture 
elements  on  the  display  device,  and  the  change- 

25  over  circuit  43  is  arranged  to  effect  selection 
through  change-over  between  the  display  mode  for 
displaying  the  contents  of  the  window  buffer  mem- 
ory  11  on  the  display  device,  and  the  drawing 
mode  which  does  not  display  the  contents  thereof 

30  on  said  display  device.  Through  changing-over  by 
the  change-over  circuit  43,  it  is  possible  to  effect 
the  change-over  between  the  high  speed  data 
transfer  between  the  window  buffer  memory  1  1  and 
the  two-port  display  41,  and  the  direct  display  of 

35  the  contents  of  the  window  buffer  memory  11. 
Meanwhile,  it  is  so  arranged  to  execute  by  the  CPU 
42,  without  employing  the  graphic  controller  as  in 
the  first  embodiment,  such  function  as  the  transfer 
of  the  image  data  between  the  window  buffer  mem- 

40  ory  11  and  the  two-port  display  memory  41  or 
graphic  drawing  to  the  window  buffer  memory  11 
or  to  the  two-port  display  memory  41  . 

As  is  clear  from  the  foregoing  description,  in 
the  high  speed  page  turning  control  system  of  the 

45  present  invention,  it  is  so  arranged  that  according 
to  the  display  priority  order  set  by  said  display 
priority  order  setting  means,  the  size  of  the  rectan- 
gular  region  for  the  turning  page  as  calculated  by 
said  turning  amount  calculating  means,  and  the 

50  thinning-out  amount  for  the  turning  page  image 
information  as  calculated  by  said  thinning-out 
amount  calculating  means,  the  reading  position  of 
the  image  information  for  the  turning  page  and  that 
for  the  stationary  page  stored  in  said  window  buffer 

55  memory  are  successively  controlled  by  the  control- 
ler  to  read  out  the  image  information,  and  the 
images  for  the  turning  page  and  stationary  page 
are  directly  displayed  on  the  display  device  suc- 

5 
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cessively. 
Therefore,  instead  of  merely  displaying  the 

next  page  or  previous  page  through  change-over, 
the  process  for  turning  the  pages  can  be  displayed 
actively  and  at  high  speed  by  images. 

Although  the  present  invention  has  been  fully 
described  by  way  of  example  whit  reference  to  the 
accompanying  drawings,  it  is  to  be  noted  here  that 
various  changes  and  modifications  will  be  apparent 
to  those  skilled  in  the  art.  Therefore,  unless  other- 
wise  such  changes  and  modifications  depart  from 
the  scope  of  the  present  invention,  they  should  be 
construed  as  included  therein. 

Claims 

1.  A  high  speed  page  turning  control  system  for 
successively  displaying  composed  images  of  a 
turning  page  and  a  stationary  page  on  a  dis- 
play  device  (15),  said  system  comprising: 

-  a  window  buffer  memory  (11)  for  storing 
image  information  for  at  least  said  turn- 
ing  page  and  said  stationary  page; 

-  a  turning  amount  calculating  means  (14, 
42)  for  successively  changing  the  size  of 
a  rectangular  display  region  for  the  turn- 
ing  page  information; 

-  a  display  order  setting  means  (14,  42)  for 
successively  allocating  a  rectangular  dis- 
play  region  to  the  complete  turning  page 
in  correspondance  with  said  calculated 
rectangular  display  region,  and  for  al- 
locating  the  rest  of  the  display  region  to 
the  corresponding  part  of  said  stationary 
page  information; 

-  a  thinning-out  amount  calculating  means 
(14,  42)  for  successively  calculating  a 
thinning-out  amount  of  the  image  infor- 
mation  for  the  turning  page  in  inverse 
correspondance  to  the  size  of  the  rectan- 
gular  region  as  calculated  by  said  turning 
amount  calculating  means;  and 

-  a  controller  (13)  for  successively  and  di- 
rectly  displaying  the  images  for  the  turn- 
ing  page  and  the  stationary  page  on  the 
display  device  (15)  by  controlling  the 
reading  position  of  the  image  information 
for  the  turning  page  and  that  for  the 
stationary  page  as  stored  in  said  window 
buffer  memory  according  to  the  display 
order  set  by  said  display  order  setting 
means,  the  size  of  the  rectangular  region 
for  the  turning  page,  as  calculated  by 
said  turning  amount  calculating  means, 
and  the  thinning-out  amount  for  the  turn- 
ing  page  image  information,  as  calcu- 
lated  by  said  thinning-out  amount  cal- 
culating  means. 

Patentanspruche 

1.  Steuerungssystem  zum  Umblattern  von  Seiten 
mit  hoher  Geschwindigkeit,  urn  aufeinanderfol- 

5  gend  auf  einer  Anzeigevorrichtung  (15)  Bilder 
darzustellen,  die  sich  aus  einer  Seite,  die  urn- 
geblattert  wird,  und  einer  liegenbleibenden 
Seite  zusammensetzen,  wobei  das  System  fol- 
gendes  aufweist: 

io  -  einen  Fensterpufferspeicher  (11)  zum 
Abspeichern  von  Bildinformation  zumin- 
dest  fur  die  Seite,  die  umgeblattert  wird 
und  fur  die  liegenbleibende  Seite; 

-  eine  UmblatterausmaB-Berechnungsein- 
15  richtung  (14,  42)  zum  aufeinanderfolgen- 

den  Andern  der  GroBe  eines  rechtecki- 
gen  Anzeigebereichs  fur  die  Information 
der  Seite,  die  umgeblattert  wird; 

-  eine  Anzeigereihenfolge-Einstelleinrich- 
20  tung  (14,  42)  zum  aufeinanderfolgenden 

Zuordnen  eines  rechteckigen  Anzeigebe- 
reichs  zu  der  vollstandigen  Seite,  die 
umgeblattert  wird,  abhangig  vom  berech- 
neten,  rechteckigen  Anzeigebereich,  und 

25  urn  dem  Rest  des  Anzeigebereichs  den 
entsprechenden  Teil  der  Information  der 
liegenbleibenden  Seite  zuzuordnen; 

-  eine  AusdunnausmaB-Berechnungsein- 
richtung  (14,  42)  zum  aufeinanderfolgen- 

30  den  Berechnen  eines  AusdunnausmaBes 
fur  die  Bildinformation  der  Seite,  die  um- 
geblattert  wird,  in  umgekehrter  Entspre- 
chung  zur  GroBe  des  rechteckigen  Be- 
reichs,  wie  er  von  der  UmblatterausmaB- 

35  Berechnungseinrichtung  berechnet  wird; 
und 

-  einen  Controller  (13)  zum  aufeinanderfol- 
genden  und  direkten  Darstellen  von  Bil- 
dern  fur  die  Seite,  die  umgeblattert  wird 

40  und  die  liegenbleihende  Seite  auf  der 
Anzeigevorrichtung  (15)  dadurch,  daB  die 
Leseposition  fur  die  Bildinformation  fur 
die  Seite,  die  umgeblattert  wird,  und  die- 
jenige  fur  die  liegenbleibende  Seite,  wie 

45  sie  im  Bildpufferspeicher  abgespeichert 
ist,  abhangig  von  der  von  der  Anzeigerei- 
henfolge-Einstelleinrichtung  festgelegten 
Anzeigenreihenfolge,  die  GroBe  des 
rechteckigen  Bereichs  fur  die  Seite,  die 

50  umgeblattert  wird,  wie  sie  von  der  Urn- 
blatterausmaB-Berechnungseinrichtung 
berechnet  wurde,  und  das  Ausdunnaus- 
maB  fur  die  Bildinformation  der  Seite,  die 
umgeblattert  wird,  wie  sie  von  der  Aus- 

55  dunnausmaB-Berechnungseinrichtung  be- 
rechnet  wurde,  uberwacht  werden. 
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Revendicatlons 

1.  Systeme  de  commande  pour  tourner  des  pa- 
ges  a  grande  vitesse,  destine  a  visualiser  des 
images  composees  d'une  page  qui  tourne  et  5 
d'une  page  stationnaire  sur  un  dispositif  de 
visualisation  (15),  ledit  systeme  comprenant  : 

-  une  memoire  tampon  de  fenetre  (11) 
destinee  a  stacker  des  informations 
d'images  pour  au  moins  ladite  page  qui  10 
tourne  et  ladite  page  stationnaire  ; 

-  un  moyen  de  calcul  de  la  quantite  tour- 
nee  (14,  42)  pour  changer  successive- 
ment  la  taille  d'une  zone  de  visualisation 
rectangulaire  pour  les  informations  de  la  is 
page  qui  tourne  ; 

-  un  moyen  de  reglage  de  I'ordre  de  vi- 
sualisation  (14,  42)  pour  affecter  succes- 
sivement  une  zone  de  visualisation  rec- 
tangulaire  a  la  page  complete  qui  tourne  20 
correspondant  a  ladite  zone  de  visualisa- 
tion  rectangulaire  calculee,  et  pour  affec- 
ter  le  reste  de  la  zone  de  visualisation  a 
la  partie  correspondante  des  informations 
de  ladite  page  stationnaire;  25 

-  un  moyen  de  calcul  de  la  quantite  se 
reduisant  (14,  42)  pour  calculer  successi- 
vement  une  quantite  se  reduisant  des 
informations  d'images  pour  la  page  qui 
tourne  inversement  proportionnelle  a  la  30 
taille  de  la  zone  rectangulaire  calculee 
par  ledit  moyen  de  calcul  de  la  quantite 
tournee  ;  et 

-  une  unite  de  controle  (13)  destinee  a 
visualiser  successivement  et  directement  35 
les  images  de  la  page  qui  tourne  et  de  la 
page  stationnaire  sur  le  dispositif  de  vi- 
sualisation  (15)  en  controlant  la  position 
de  lecture  des  informations  d'images  de 
la  page  qui  tourne  et  de  celles  de  la  40 
page  stationnaire,  stockees  dans  ladite 
memoire  tampon  de  fenetre  selon  I'ordre 
de  visualisation  etabli  par  ledit  moyen  de 
reglage  de  I'ordre  de  visualisation,  la  tail- 
le  de  la  zone  rectangulaire  de  la  page  45 
qui  tourne,  calculee  par  ledit  moyen  de 
calcul  de  quantite  tournee,  et  la  quantite 
se  reduisant  des  informations  d'images 
de  la  page  qui  tourne,  calculee  par  ledit 
moyen  de  calcul  de  la  quantite  se  redui-  so 
sant. 
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