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Description 

The  present  invention  relates  to  a  channel  se- 
lection  apparatus  for  use  in  video  equipment  such 
as  a  television  receiver  or  VTR  which  receives 
television  broadcast  signals,  with  television  channel 
selection  being  performed  based  upon  a  multi- 
picture  display  of  an  array  of  miniature  pictures  for 
the  respective  channels. 

In  the  prior  art,  a  user  generally  performs  tele- 
vision  channel  selection  by  first  searching  in  a 
program  list  (e.g.  published  in  a  newspaper)  to  find 
a  channel  in  which  a  desired  program  appears,  and 
then  setting  the  television  receiver  or  VTR  to  the 
appropriate  channel.  Alternatively,  the  user  may 
simply  perform  successive  actuations  of  a  channel 
selection  switch,  to  display  pictures  for  each  of  the 
channel  and  so  find  a  desired  program.  However  it 
is  desirable  to  provide  a  channel  selection  function 
whereby  the  user  can  rapidly  and  conveniently  find 
a  desired  program,  and  immediately  select  the 
corresponding  television  channel.  It  is  an  objective 
of  the  present  invention  to  provide  an  apparatus 
which  implements  such  an  improved  channel  se- 
lection  function. 

EP-A-0103315  discloses  a  receiver  which  can 
operate  in  a  mode  where  a  set  of  small  static 
pictures  representing  different  channels  is  dis- 
played.  These  are  all  changed  periodically,  at  the 
same  time. 

JA-A-60-251875  also  discloses  the  display  of 
several  pictures  at  once. 

In  order  to  attain  the  objective  set  out  above, 
the  present  invention  provides  a  multi-picture  dis- 
play  channel  selection  apparatus  for  use  in  equip- 
ment  such  as  a  television  receiver  or  VTR,  where- 
by  a  multi-picture  display  operating  status  can  be 
established  in  which  an  array  of  miniature  pictures 
corresponding  to  the  respective  television  channels 
is  displayed  on  the  screen  of  the  television  receiver 
(or,  in  the  case  of  a  VTR,  the  screen  of  a  television 
receiver  or  video  display  unit  which  is  coupled  to 
receive  a  video  signal  from  that  VTR).  The  appara- 
tus  acts  to  sequentially  select  each  of  the  television 
channels  for  a  predetermined  short  time  interval, 
during  which  the  miniature  display  picture  for  the 
selected  channel  appears  as  a  moving  picture, 
while  the  miniature  display  pictures  for  the  remain- 
ing  channels  appear  as  static  images.  In  this  way, 
the  user  is  provided  with  display  information  for  all 
of  the  television  channels  simultaneously,  while  in 
addition  the  channel  which  is  currently  being  se- 
lected  by  the  apparatus  is  clearly  indicated,  by  a 
corresponding  moving  picture  which  appears  within 
an  array  of  static  images.  When  the  user  has 
decided  upon  a  specific  channel,  then  it  is  only 
necessary  to  execute  changeover  of  the  apparatus 
operation  from  the  multi-picture  display  mode  to 

the  normal  display  mode,  at  a  point  in  time  when 
the  miniature  display  picture  for  the  desired  chan- 
nel  is  displayed  as  a  moving  picture. 

In  order  to  provide  the  functions  described 
5  above,  a  multi-picture  display  channel  selection 

apparatus  according  to  the  present  invention  in- 
cludes  a  memory  which  is  capable  of  storing  one 
complete  field  of  a  video  signal,  together  with 
means  for  executing  write-in  of  video  data  to  a  set 

io  of  addresses  of  the  memory  concurrently  with 
read-out  of  video  data  (to  be  displayed)  from  ad- 
dresses  which  are  different  from  the  write-in  ad- 
dresses. 

Data  representing  a  miniature  display  picture 
75  for  each  of  the  channels  are  sequentially  stored  in 

predetermined  regions  of  the  memory,  by  being 
repetitively  written-in  during  a  plurality  of  succes- 
sive  field  intervals  extending  over  a  specific  time 
interval  (e.g.  one  or  two  seconds).  During  such  a 

20  write-in  operation,  read-out  operations  are  continu- 
ously  executed  for  all  of  the  memory  addresses,  so 
that  video  data  for  miniature  display  pictures  of  all 
of  the  channels  for  which  data  have  been  stored  in 
the  memory  are  continuously  read  out  and  are 

25  displayed.  As  a  result,  due  to  the  consecutive 
write-in  operations  performed  for  the  currently  se- 
lected  channel  during  a  plurality  of  successive  field 
intervals,  the  video  data  corresponding  to  the  cur- 
rently  selected  channel  which  are  read  out  from  the 

30  memory  and  applied  to  the  display  will  result  in  a 
moving  picture  being  produced,  while  the  video 
data  corresponding  to  the  other  channels  which  are 
read  out  from  the  memory  will  result  in  respective 
static  (miniature)  pictures  being  produced. 

35  More  specifically  the  present  invention  pro- 
vides  a  channel  selection  apparatus  manually  op- 
erable  for  selecting  one  of  a  plurality  of  television 
channel  signals,  to  derive  a  video  signal  to  be 
supplied  to  television  picture  display  means  having 

40  a  display  screen,  the  apparatus  comprising: 
television  signal  receiving  circuit  means  (2) 

coupled  to  receive  said  plurality  of  television  chan- 
nel  signals,  for  selecting  and  demodulating  one  of 
said  channel  signals  to  produce  a  first  video  signal; 

45  a  single  memory  (7)  which  is  capable  of  stor- 
ing  data  representing  at  least  one  field  of  said  first 
video  signal;  and 

control  circuit  means  (8,  11,  12,  10)  for  control- 
ling  said  receiving  circuit  means  and  said  memory, 

50  operable  to  selectively  establish  a  normal  operating 
mode  of  said  apparatus  in  which  one  of  said  chan- 
nel  signals  is  fixedly  selected  by  said  television 
signal  receiving  circuit  means  and  said  first  video 
signal  is  directly  transferred  to  said  display  means 

55  to  thereby  display  a  corresponding  television  pic- 
ture,  and  a  multi-picture  display  operating  mode  in 
which  data  stored  in  said  memory  are  continuously 
read  out  and  converted  to  a  second  video  signal 

2 



3 EP  0  267  020  B1 4 

which  is  transferred  to  said  display  means,  to  dis- 
play  a  corresponding  television  picture; 

characterized  in  that  during  operation  in  said 
multi-picture  display  operating  mode,  said  plurality 
of  television  channel  signals  are  sequentially  se- 
lected  by  said  receiving  circuit  means  during  re- 
spective  time  intervals  of  fixed  duration,  and  in  that 
during  each  of  said  time  intervals,  data  derived 
from  said  first  video  signal,  representing  a  televi- 
sion  picture  in  compressed  form,  are  repetitively 
written  into  said  memory  during  a  plurality  of  suc- 
cessive  fields  of  said  first  video  signal,  said  data 
being  written  concurrently  with  said  continuous 
read-out  operation,  whereby  a  miniature  display 
picture  corresponding  to  a  currently  selected  one 
of  said  channels  is  displayed  by  said  display 
means  in  the  form  of  a  moving  picture,  while  min- 
iature  display  pictures  corresponding  to  the  remain- 
der  of  said  channels  are  displayed  in  the  form  of 
respective  static  pictures. 

Fig.  1  is  a  general  block  diagram  showing  the 
basic  configuration  of  an  embodiment  of  a  multi- 
picture  display  channel  selection  apparatus  ac- 
cording  to  the  present  invention: 
Figs.  2(a)  to  2(h)  are  diagrams  for  assistance  in 
describing  concurrent  read/write  operations 
which  are  executed  by  a  1  -field  memory  in  the 
embodiment  of  Fig.  1  ; 
Fig.  3  is  a  general  block  diagram  showing  the 
basic  configuration  of  a  memory  control  circuit 
in  the  embodiment  of  Fig.  1; 
Fig.  4  is  a  conceptual  diagram  showing  an  ad- 
dress  map  of  a  1  -field  memory  in  the  embodi- 
ment  of  Fig.  1  and; 
Fig.  5  is  a  flow  chart  for  describing  the  operation 
of  a  microcomputer  used  for  operation  control  in 
the  embodiment  of  Fig.  1. 

Fig.  1  is  a  general  block  diagram  showing  the 
basic  configuration  of  an  embodiment  of  a  multi- 
picture  display  channel  selection  apparatus  accord- 
ing  to  the  present  invention.  In  Fig.  1,  numeral  1 
denotes  an  antenna  for  receiving  broadcast  televi- 
sion  waves,  numeral  2  denotes  a  television  signal 
receiving  circuit  for  receiving  signals  from  the  an- 
tenna  1  and  selectively  demodulating  one  of  a 
plurality  of  television  channel  signals  contained  in 
the  antenna  signals  to  produce  a  video  signal  as  an 
output  signal.  Numeral  3  denotes  an  A/D  (analog- 
to-digital)  converter  for  converting  the  video  signal 
produced  from  the  television  signal  receiving  circuit 
2  to  digital  form,  by  executing  periodic  sampling 
and  conversion  operations.  The  digital  data  sam- 
ples  which  are  thus  sequentially  produced  are  sup- 
plied  to  a  S/P  (serial-to-parallel)  converter  4,  which 
periodically  converts  successive  sets  of  data  from 
the  A/D  converter  3  into  parallel  form,  to  be  written 
into  a  memory  7  having  sufficient  capacity  to  store 
one  field  of  a  video  signal  in  digital  form.  The 

memory  7  can  for  example  consist  of  a  DRAM 
(dynamic  random  access  memory).  Numeral  5  de- 
notes  a  parallel/serial  converter  for  converting  suc- 
cessive  sets  of  data,  read  out  periodically  from  the 

5  memory  7,  from  parallel  to  serial  form,  to  be  sup- 
plied  to  a  D/A  (digital-to-analog)  converter  6.  Suc- 
cessive  sets  of  digital  data  which  are  thereby  pro- 
duced  from  the  P/S  converter  5  are  thereby  con- 
verted  by  the  D/A  converter  6  into  an  analog  video 

io  signal,  which  is  supplied  to  one  input  terminal  of  a 
changeover  switch  13,  while  the  video  output  signal 
from  the  television  signal  receiving  circuit  2  is 
applied  to  a  second  input  terminal  of  the  chan- 
geover  switch  13.  The  switch  13  functions  to  select 

is  one  of  these  video  signals  to  be  transferred  to  an 
output  terminal  14,  and  hence  to  be  supplied  to 
display  circuits  and  a  display  device  having  a  dis- 
play  screen  (not  shown  in  the  drawings)  to  produce 
a  television  picture  display.  Numeral  8  denotes  a 

20  sync  separator  circuit  for  extracting  horizontal  and 
vertical  sync  signal  components  of  the  video  signal 
produced  from  the  television  signal  receiving  circuit 
2.  Numeral  9  denotes  a  clock  signal  generating 
circuit  for  producing  a  clock  signal  which  is  syn- 

25  chronized  with  the  sync  components  of  the  video 
signal  from  the  television  signal  receiving  circuit  2. 
Numeral  10  denotes  a  memory  control  circuit  for 
controlling  read  and  write  operations  of  the  mem- 
ory  7,  at  timings  controlled  by  output  signals  from 

30  the  sync  separator  circuit  8  and  the  clock  signal 
generating  circuit  9.  Numeral  1  1  denotes  an  operat- 
ing  switch  which  is  coupled  to  an  operation  control 
circuit  12  and  is  actuatable  to  cause  the  operation 
control  circuit  12  to  establish  either  a  multi-picture 

35  display  mode  of  operation,  in  which  a  multi-picture 
display  is  produced  on  the  screen  of  the  display 
device  as  described  hereinafter,  or  a  normal  mode 
of  operation  in  which  only  a  single  picture  (for  a 
television  channel  selected  by  the  television  signal 

40  receiving  circuit  2)  appears  on  the  display.  Specifi- 
cally,  command  signals  from  the  operation  control 
circuit  12  are  supplied  to  the  memory  control  cir- 
cuit  10,  to  determine  the  form  of  control  applied  to 
the  memory  7  during  multi-picture  display  opera- 

45  tion,  while  in  addition  other  command  signals  are 
applied  from  the  operation  control  circuit  12  to  the 
television  signal  receiving  circuit  2  for  executing 
sequential  selection  of  each  television  channel  for  a 
predetermined  duration,  during  multi-picture  dis- 

50  play  operation.  In  addition,  a  command  signal  from 
the  operation  control  circuit  12  controls  selection  of 
a  video  signal  by  the  changeover  switch  13,  to  be 
transferred  to  the  output  terminal  14.  The  operation 
control  circuit  12  is  preferably  implemented  as  a 

55  microcomputer  which  operates  in  accordance  with 
a  predetermined  program. 

Figs.  2(a)  to  2(h)  are  diagrams  for  assistance  in 
describing  concurrent  read/write  operations  which 

3 
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are  executed  by  the  memory  7  in  conjunction  with 
the  S/P  converter  4  and  the  P/S  converter  5,  under 
the  control  of  the  memory  control  circuit  10.  During 
multi-picture  display  operation,  the  memory  7  con- 
tinuously  executes  read-out  operations  from  suc- 
cessive  memory  addresses,  i.e.  from  an  initial  ad- 
dress  to  a  final  address,  again  from  the  initial  to  the 
final  address,  and  so  on.  These  read-out  operations 
are  performed  during  periodically  repeated  inter- 
vals,  referred  to  in  the  following  as  read  cycles. 
When  data  are  to  be  written  into  the  memory  7, 
write  operations  are  performed  during  periodically 
repeated  intervals,  referred  to  in  the  following  as 
write  cycles,  which  alternate  with  the  read  cycles. 
Read  and  write  operations  are  mutually  indepen- 
dent,  and  can  be  executed  concurrently  for  respec- 
tively  different  sets  of  successive  memory  address- 
es.  The  read  and  write  operations,  as  well  as 
memory  address  generation,  are  executed  under 
the  control  of  signals  produced  from  the  memory 
control  circuit  10  at  timings  determined  by  the 
clock  signal  which  is  produced  from  the  clock 
signal  generating  circuit  9  (referred  to  in  the  follow- 
ing  as  the  reference  clock  signal).  The  control 
signals  produced  for  the  above  purposes  by  the 
memory  control  circuit  10  and  applied  to  the  mem- 
ory  7  include  a  CAS  (column  address  signal),  a 
RAS  (row  address  signal),  a  WE  (write  enable) 
signal,  and  an  OE  (output  enable).  Figs  2(a)  and  2- 
(b)  show  the  respective  waveforms  of  the  RAS  and 
the  CAS  during  four  successive  read  and  write 
cycles.  The  WE  and  OE  signals  are  omitted  from 
Fig.  2. 

The  A/D  converter  3  performs  periodic  sam- 
pling  operations  on  the  video  signal  produced  from 
the  television  signal  receiving  circuit  2.  Each  of 
these  sampling  operations  results  in  a  correspond- 
ing  set  of  digital  data  (e.g.  3  bits)  being  produced. 
Such  sets  of  data  will  be  referred  to  in  the  following 
as  digital  samples.  When  four  successive  digital 
samples  have  been  transferred  to  the  S/P  converter 
4  from  the  A/D  converter  3,  the  S/P  converter  4 
transfers  these  four  digital  samples,  in  parallel,  to 
the  memory  7  during  a  write  cycle.  The  digital  data 
are  thereby  written,  in  parallel,  into  a  specific  ad- 
dress  of  the  memory  7.  The  S/P  converter  4  can 
readily  be  configured  as  a  shift  register  circuit,  i.e. 
having  four  sets  of  stages  connected  in  series  to 
accommodate  a  total  of  four  digital  samples,  and 
with  latch  circuits  coupled  to  the  outputs  from  the 
shift  register  stages.  Since  such  an  arrangement  is 
very  well  known  in  the  art,  no  specific  circuit  ar- 
rangement  will  be  described  herein.  These  shift 
operations  are  executed  in  synchronism  with  a 
clock  signal  produced  from  the  clock  signal  gen- 
erating  circuit  9,  i.e.  in  synchronism  with  the  refer- 
ence  clock  signal  described  above.  This 
serial/parallel  transfer  operation  is  illustrated  in 

Figs.  2(c)  to  (f),  which  show  the  respective  outputs 
produced  from  the  four  sets  of  shift  register  stages 
(with  Fig.  2(c)  showing  the  output  from  the  initial, 
i.e.  input  stage,  and  Fig.  2(f)  the  output  from  the 

5  final  stage).  Initially,  it  is  assumed  that  the  shift 
register  stages  contain  respective  digital  samples 
designated  as  W0-i  to  W ô,  and  that  the  succes- 
sion  of  digital  samples  shown  in  Fig.  2(c)  are 
thereafter  supplied  by  successive  sampling  oper- 

io  ations  of  the  A/D  converter  3.  A  total  of  four  shift 
operations  (synchronized  of  course  with  the  sam- 
pling  operations)  taking  place  during  each  period 
between  successive  read  cycles  (or  write  cycles). 
Thus,  during  the  write  cycle  (1)  shown  in  Fig.  2,  the 

is  outputs  from  the  shift  register  stages  of  S/P  con- 
verter  4  attain  the  condition  W ô,  W^,  W^,  W^.  
These  digital  sample  values  are  held  in  the  latch 
circuits  of  the  S/P  converter  4,  and  are  then  written 
in,  in  parallel  to  a  memory  address  of  the  memory 

20  7  which  is  specified  by  the  memory  control  circuit 
10.  After  another  four  successive  shift  operations 
(with  corresponding  data  sampling  operations)  have 
taken  place,  another  write-in  operation  is  executed, 
during  write  cycle  (2). 

25  The  P/S  converter  5  can  have  a  similar  con- 
figuration  to  the  S/P  converter  4,  i.e.  a  set  of  four 
sets  of  shift  register  stages  connected  in  series,  to 
accommodate  four  digital  data  samples,  but  with 
latch  circuits  being  connected  between  the  read 

30  outputs  of  the  memory  7  and  the  respective  inputs 
of  the  shift  register  stages,  for  temporary  storage  of 
data  which  are  read  out.  Memory  read-out  is  per- 
formed  as  follows,  referring  to  Figs.  2(g)  and  (h). 
During  each  read  cycle,  a  memory  address  for 

35  data  read-out  is  supplied  from  the  memory  control 
circuit  10  to  the  memory  7.  Thus  for  example  when 
the  memory  address  of  the  four  digital  data  sam- 
ples  W ô  to  Wt.3  (after  write-in  of  these  data  as 
described  above)  is  supplied  to  the  memory  7 

40  during  a  read  cycle,  then  these  data  are  read  out, 
in  parallel,  from  the  memory  7.  The  data  thus  read 
out  are  indicated  as  R̂ o  to  R^  in  Fig.  2(g).  These 
data  are  then  held  temporarily  in  the  latch  circuits 
of  the  P/S  converter  5,  and  are  then  successively 

45  shifted  out  of  the  P/S  converter  5  in  synchronism 
with  the  same  shift  clock  signal  which  is  applied  to 
the  S/P  converter  4.  After  four  of  such  shift  oper- 
ations,  another  address  is  supplied  to  the  memory 
7  from  the  memory  control  circuit  10  during  a  read 

50  cycle  (e.g.  read  cycle  (1)  in  Fig.  2),  and  another  set 
of  digital  data  samples  are  transferred  in  parallel  to 
the  P/S  converter  5  and  sequentially  transferred 
sequentially  out  of  the  P/S  converter  5  to  the  D/A 
converter  6.  In  this  way,  successive  digital  data 

55  samples  are  successively  supplied  to  the  D/A  con- 
verter  6  in  the  same  sequence  in  which  these 
digital  samples  were  previously  generated  by  the 
A/D  converter  3,  (e.g.  in  the  sequence  R0.i  to  R2-o 

4 
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shown  in  Fig.  2(h)),  and  are  successively  converted 
into  analog  data  values.  In  this  way,  a  continuous 
analog  video  signal  is  produced  from  the  D/A  con- 
verter  6,  in  spite  of  the  fact  that  read  and  write 
operations  of  the  memory  7  take  place  in  a  se- 
quentially  alternating  manner  as  described  above. 

It  will  be  apparent  from  the  above  that  with  the 
described  embodiment,  video  data  can  be  written 
into  successive  memory  addresses  concurrently 
with  read-out  of  data  from  a  different  set  of  ad- 
dresses  from  those  into  which  data  are  being  writ- 
ten. 

The  embodiment  will  be  described  in  the  fol- 
lowing  for  the  case  of  a  multi-picture  display  being 
produced  which  consists  of  an  array  of  nine  min- 
iature  display  pictures.  Fig.  3  is  a  general  block 
diagram  showing  the  arrangement  of  the  main 
components  of  the  memory  control  circuit  10.  In 
Fig.  3  numeral  10  denotes  an  input  terminal  to 
which  is  applied  a  horizontal  sync  signal  that  is 
supplied  from  the  sync  separator  circuit  8  shown  in 
Fig.  1.  Numeral  21  denotes  an  input  terminal  to 
which  is  applied  a  vertical  sync  signal,  also  sup- 
plied  from  the  sync  separator  circuit  8,  and  nu- 
meral  22  denotes  an  input  terminal  coupled  to 
receive  the  reference  clock  signal  produced  from 
the  clock  signal  generating  circuit  9  and  described 
hereinabove.  Numeral  23  collectively  designates  a 
set  of  input  terminals  which  receive  command  sig- 
nals  from  the  operation  control  circuit  12.  Numeral 
24  denotes  a  horizontal  direction  counter  which 
counts  successive  pulses  of  the  reference  clock 
signal  from  input  terminal  22  and  is  periodically 
reset  by  horizontal  sync  signal  pulses.  Numeral  25 
denotes  a  vertical  direction  counter,  which  counts 
successive  horizontal  sync  signal  pulses  and  is 
periodically  reset  by  vertical  sync  signal  pulses. 
Numeral  26  denotes  an  image  interval  detection 
circuit,  which  functions  to  detect  the  occurrence  of 
successive  portions  of  the  video  signal  supplied 
from  the  television  signal  receiving  circuit  2  that 
contain  only  image  data  (i.e.  portions  of  the  video 
signal  from  which  all  vertical  and  horizontal  blan- 
king  intervals  are  excluded),  and  to  generate  con- 
trol  signals  for  the  duration  of  each  of  such  image 
data  portions  of  the  video  signal.  This  detection 
function  of  the  image  interval  detection  circuit  26  is 
based  upon  respective  count  values  attained  by  the 
horizontal  direction  counter  24  and  vertical  direc- 
tion  counter  25.  Numeral  27  denotes  a  1/3  fre- 
quency  divider  circuit  which  performs  frequency 
division  of  the  reference  clock  signal  from  input 
terminal  22  to  produce  a  frequency-divided  clock 
signal  having  a  period  which  is  three  times  that  of 
the  reference  clock  signal,  and  is  supplied  to  a 
counter  30  to  be  counted  thereby.  Numeral  29 
denotes  a  multi-picture  display  starting  address 
generating  circuit,  which  establishes  initial  values 

for  the  counters  30  and  31  as  designated  by  com- 
mand  signals  from  the  operation  control  circuit  12, 
supplied  via  the  input  terminals  23.  Numeral  28 
denotes  a  1/3  frequency  divider  for  dividing  the 

5  horizontal  sync  signal  from  input  terminal  20,  to 
produce  a  clock  signal  having  a  period  which  is 
three  times  that  of  the  horizontal  sync  signal 
pulses,  and  which  is  supplied  to  the  counter  31  to 
be  counted  thereby.  The  counter  30  is  a  multi- 

io  picture  display  horizontal  direction  counter,  while 
counter  31  is  a  multi-picture  display  vertical  direc- 
tion  counter.  These  counters  30  and  31  are  utilized 
in  generating  addresses  for  write-in  of  data  to  the 
memory  7  during  multi-picture  display  operation, 

is  as  described  hereinafter.  Numeral  32  denotes  a 
mode  selection  circuit,  which  produces  control  sig- 
nals  to  control  internal  operating  modes  in  accor- 
dance  with  commands  from  the  operation  control 
circuit  12.  Numeral  33  denotes  a  read/write  control 

20  signal  generating  circuit,  which  produces  control 
signals  that  are  applied  (from  a  set  of  output  termi- 
nals  which  are  collectively  designated  by  numeral 
37)  to  the  memory  7,  the  S/P  converter  4  and  the 
P/S  converter  5  for  controlling  the  memory  read 

25  and  write  operations  described  hereinabove.  Nu- 
meral  34  denotes  a  read-out  horizontal  direction 
counter,  and  35  a  read-out  vertical  direction  coun- 
ter,  whose  respective  count  values  determine 
memory  addresses  from  which  data  are  read  out 

30  during  multi-picture  display  operation.  That  is  to 
say,  each  address  in  the  memory  7  is  defined  as  a 
combination  of  a  row  (horizontal)  address  and  a 
column  (vertical)  address.  The  clock  signal  and 
reset  signal  applied  to  the  read-out  horizontal  direc- 

35  tion  counter  34  are  respectively  identical  to  those 
of  the  horizontal  direction  counter  24,  while  the 
clock  signal  and  reset  signal  applied  to  the  read- 
out  vertical  direction  counter  35  are  respectively 
identical  to  those  of  the  vertical  direction  counter 

40  25,  described  hereinabove.  However  to  simplify  the 
drawing,  the  corresponding  connecting  lines  are 
omitted.  Numeral  36  denotes  an  address  selector 
circuit,  which  is  controlled  by  control  signals  sup- 
plied  from  the  mode  selection  circuit  32  to  select 

45  either  the  count  values  of  the  pair  of  counters  34, 
35,  the  count  values  of  the  pair  of  counters  30,  31  , 
or  the  count  values  of  the  pair  of  counters  24,  25, 
to  be  supplied  as  address  information  to  the  mem- 
ory  7  in  the  form  of  signals  which  are  transferred 

50  from  a  set  of  terminals  collectively  designated  by 
numeral  38. 

As  stated  hereinabove,  continuous  read-out  op- 
erations  are  executed  by  the  memory  7  during 
multi-picture  display  operation,  and  the  addresses 

55  from  which  data  are  read  out  during  successive 
read  cycles  of  the  memory  7  are  determined  by 
the  count  values  of  the  read-out  horizontal  and 
vertical  direction  counters  34  and  35,  i.e.  these 

5 
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count  values  are  selected  by  the  address  selector 
circuit  36  during  each  read  cycle.  During  an  initial 
write-in  stage  of  operation  which  is  executed  imme- 
diately  after  initiation  of  the  multi-picture  display 
mode  (as  described  in  detail  hereinafter),  an  entire 
field  of  video  data,  including  horizontal  and  vertical 
blanking  intervals  and  sync  pulses,  is  written  into 
the  memory  7.  During  that  process,  the  count  val- 
ues  of  the  horizontal  direction  counter  24  and  verti- 
cal  direction  counter  25  are  selected  by  the  ad- 
dress  selector  circuit  36  during  each  write  cycle,  as 
a  memory  address  into  which  data  are  written. 
Upon  completion  of  that  initial  stage  of  operation, 
whenever  it  is  detected  by  the  image  interval  de- 
tection  circuit  26  that  an  image  data  portion  of  the 
video  signal  is  occurring,  the  address  selector  cir- 
cuit  36  selects  the  the  count  values  of  the  multi- 
picture  display  horizontal  and  vertical  direction 
counters  30  and  31  during  each  write  cycle  of  the 
memory  7,  as  a  memory  address  into  which  data 
are  written. 

Fig.  4  shows  an  address  map  of  the  memory  7, 
in  which  row  addresses  successively  appear  along 
the  horizontal  direction  and  column  addresses  suc- 
cessively  appear  along  the  vertical  direction.  Nu- 
meral  40  denotes  the  overall  memory  region,  which 
is  capable  of  storing  one  complete  field  of  the 
video  signal,  numeral  41  denotes  a  memory  region 
referred  to  in  the  following  as  the  blanking  interval 
region,  in  which  is  stored  horizontal  and  vertical 
blanking  interval  data,  and  numerals  42  to  50  re- 
spectively  denote  memory  regions  in  which  are 
stored  image  data  representing  respective  ones  of 
the  array  of  9  miniature  display  pictures  which  are 
produced  on  the  display  screen  by  this  embodi- 
ment,  as  stated  hereinabove.  During  read-out  op- 
eration,  the  row  address  (corresponding  to  the 
count  value  of  the  read-out  horizontal  direction 
counter  34)  is  successively  incremented  in  syn- 
chronism  with  the  reference  clock  signal  which  is 
applied  to  input  terminal  22  described  above,  and 
is  reset  to  an  initial  value  designated  as  to  each 
time  that  a  horizontal  sync  signal  pulse  of  the  video 
signal  from  horizontal  direction  counter  24  occurs. 
The  column  address  (corresponding  to  the  count 
value  of  the  read-out  vertical  direction  counter  35) 
is  incremented  by  one  in  response  to  each  horizon- 
tal  sync  signal  pulse,  and  is  reset  to  an  initial  value 
designated  as  ko  each  time  that  a  vertical  sync 
signal  pulse  occurs. 

The  process  of  generating  a  multi-picture  dis- 
play  will  be  described  in  greater  detail  referring  to 
Figs.  3  and  4.  When  the  multi-picture  display  mode 
is  initiated  by  operation  control  circuit  12,  in  re- 
sponse  to  an  actuation  of  the  operating  switch  1  1  , 
the  next  vertical  sync  signal  pulse  to  occur  acts  to 
preset  the  vertical  direction  counter  25  to  a  count 
value  corresponding  to  the  initial  column  address 

ko,  while  the  next  horizontal  sync  signal  pulse 
serves  to  preset  the  horizontal  direction  counter  24 
to  an  initial  value  corresponding  to  the  initial  row 
address  to-  In  addition,  a  control  signal  applied 

5  from  the  operation  control  circuit  12  causes  the 
mode  selection  circuit  32  to  set  the  address  selec- 
tor  circuit  36  in  an  operating  condition  whereby 
(during  each  write  cycle)  the  count  values  of  the 
horizontal  direction  counter  24  and  vertical  direc- 

io  tion  counter  25  are  transferred  as  row  and  column 
addresses  respectively  to  the  memory  7.  There- 
after,  successive  pulses  of  the  reference  clock  sig- 
nal  are  counted  by  the  horizontal  direction  counter 
24  during  one  horizontal  scanning  interval,  with 

is  successive  row  addresses  being  thereby  succes- 
sively  generated,  until  the  row  address  Is  is 
reached.  At  each  row  address,  a  set  of  digital  data 
samples  are  written  (in  parallel,  as  described 
above)  from  the  S/P  converter  4  into  the  memory 

20  7.  A  horizontal  sync  signal  pulse  then  occurs, 
whereby  the  horizontal  direction  counter  24  is 
again  preset  to  a  count  corresponding  to  to,  while 
the  vertical  direction  counter  25  is  incremented  by 
one,  to  thereby  increment  the  column  address  ac- 

25  cordingly  and  data  are  thereafter  written  into  the 
next  set  of  addresses.  When  the  final  row  address 
Is  of  the  final  column  address  k5  is  reached,  a 
command  from  the  operation  control  circuit  12 
causes  the  mode  selection  circuit  32  to  terminate 

30  transfer  of  the  count  values  of  the  horizontal  direc- 
tion  counter  24  and  vertical  direction  counter  25  as 
addresses  to  the  memory  7,  and  commands  the 
read/write  control  signal  generating  circuit  33  to 
terminate  write-in  operations.  At  this  point,  one 

35  complete  field  of  the  video  signal  from  the  televi- 
sion  signal  receiving  circuit  2,  including  data  repre- 
senting  all  of  the  horizontal  and  vertical  blanking 
intervals  of  the  field,  has  been  written  into  the 
memory  7.  The  blanking  interval  region  41  now 

40  contains  this  blanking  interval  data,  while  the  set  of 
memory  regions  42  to  50  contain,  in  combination, 
data  representing  a  single  continuous  display  im- 
age.  The  purpose  of  this  initial  write-in  stage  of 
operation  is  solely  to  store  the  blanking  interval 

45  data  in  memory  region  41  ,  and  it  is  preferable  that 
the  image  data  stored  in  regions  42  to  50  be 
replaced  at  some  stage  in  the  above  operation  by 
data  representing  the  video  black  level.  This  will 
ensure  that  the  display  screen  is  made  uniformly 

50  black  when  multi-picture  display  operation  is  ini- 
tiated,  to  thereby  facilitate  viewing  of  the  subse- 
quently  generated  miniature  display  pictures. 

Generation  of  the  multi-picture  display  is  now 
initiated.  During  each  read  cycle  of  the  memory  7, 

55  a  command  from  the  operation  control  circuit  12 
causes  the  mode  selection  circuit  32  to  control  the 
address  selector  circuit  36  such  that  the  count 
values  of  the  read-out  horizontal  and  vertical  direc- 
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tion  counters  34  and  35  are  applied  as  address 
data  for  the  memory  7,  and  to  control  the  R/W 
control  signal  generating  circuit  33  to  produce  con- 
trol  signals  whereby  a  read-out  operation  by  the 
memory  7  and  P/S  converter  5  is  performed  in 
every  read  cycle.  This  data  read-out  operation  is 
executed  continuously  during  operation  in  the 
multi-picture  display  made  to  produce  an  output 
video  signal  from  the  D/A  converter  6,  so  that  the 
data  contents  of  the  memory  regions  42  to  50 
appear  on  the  display,  with  horizontal  and  vertical 
sync  signals  for  display  operation  being  produced 
from  data  read  out  from  the  blanking  interval  region 
41.  It  will  be  assumed  that  image  data  for  a  min- 
iature  display  picture  are  first  written  into  the  mem- 
ory  region  42.  Firstly,  a  command  from  the  opera- 
tion  control  circuit  12  causes  the  television  signal 
receiving  circuit  2  to  select  one  of  the  television 
channels  (e.g.  which  has  been  predetermined  as 
corresponding  to  the  memory  region  42)  to  be 
produced  as  the  output  video  signal  from  the  televi- 
sion  signal  receiving  circuit  2.  In  addition,  the  row 
address  Ii  and  column  address  ki  of  the  memory 
region  42  are  respectively  supplied  from  the  multi- 
picture  display  starting  address  generating  circuit 
29  in  response  to  a  command  from  the  operation 
control  circuit  12,  to  be  set  as  initial  count  values  of 
the  multi-picture  display  horizontal  and  vertical  di- 
rection  counters  30  and  31  respectively.  At  this 
point,  counting  operation  by  the  multi-picture  dis- 
play  horizontal  and  vertical  direction  counters  30 
and  31  is  being  inhibited  by  control  signals  applied 
from  the  image  interval  detection  circuit  26.  When 
the  image  interval  detection  circuit  26  detects  that 
an  image  portion  (as  defined  hereinabove)  of  a  first 
horizontal  scanning  interval  of  a  field  of  the  video 
signal  has  begun,  control  signals  are  applied  by  the 
image  interval  detection  circuit  26  to  the  multi- 
picture  display  horizontal  and  vertical  direction 
counters  30  and  31  to  enable  counting  operation 
by  these  counters  to  begin.  The  count  values  of  the 
30  and  31  are  thereafter  transferred,  during  each 
write  cycle  of  the  memory  7,  to  define  successive 
addresses  of  the  memory  7  (starting  from  row  and 
column  addresses  Ii  and  ki)  into  which  each 
image  portion  of  the  video  signal  is  written.  In 
addition,  control  signals  are  applied  from  the  image 
interval  detection  circuit  26  to  the  R/W  control 
signal  generating  circuit  33  to  cause  control  signals 
to  be  applied  from  the  R/W  control  signal  generat- 
ing  circuit  33  to  the  S/P  converter  4  and  memory  7, 
whereby  the  image  data  are  written  into  the  suc- 
cessive  addresses  described  above.  This  write-in 
operation  is  executed  concurrently  (i.e.  in  succes- 
sively  alternating  read  and  write  cycles)  with  the 
continuously  executed  read-out  operation  de- 
scribed  above.  Upon  completion  of  write-in  of  the 
first  image  portion  of  this  first  scanning  line  (i.e. 

when  row  address  I2  of  column  address  k2  is 
reached),  the  image  interval  detection  circuit  26 
acts  to  halt  counting  operation  by  the  multi-picture 
display  horizontal  direction  counter  30.  At  the  third 

5  horizontal  sync  signal  pulse  to  occur  thereafter,  (i.e. 
when  an  output  is  produced  from  the  1/3  frequency 
divider  28)  the  column  address  is  incremented  by 
one,  and  the  above  process  is  repeated  to  write  in 
the  image  data  contained  in  the  third  scanning  line 

10  of  the  field.  Upon  completion  of  writing  in  one  field 
of  the  video  signal  into  the  memory  region  42,  the 
process  is  successively  repeated  for  a  plurality  of 
fields,  i.e.  during  a  specific  time  duration  of  for 
example  one  or  two  seconds. 

15  Since  only  one  out  of  every  three  successive 
digital  samples  of  each  image  portion  of  the  video 
signal  (from  the  A/D  converter  3)  is  written  into  the 
memory  region  42,  and  since  the  column  address 
is  incremented  only  once  in  every  three  successive 

20  horizontal  sync  signal  pulses,  it  will  be  apparent 
that  the  display  image  contained  in  each  field  of 
the  video  signal  will  be  stored  in  the  memory 
region  42  in  compressed  form,  i.e.  as  data  repre- 
senting  an  image  compressed  to  1/3  of  the  normal 

25  display  image  size.  Since  the  contents  of  the  mem- 
ory  7  are  being  continuously  read  out  during  the 
above  write-in  operation,  a  miniature  moving  pic- 
ture  will  appear  in  the  region  of  the  display  screen 
corresponding  to  the  memory  region  42.  This  mov- 

30  ing  condition  of  the  picture  indicates  to  the  user 
that  the  television  channel  corresponding  to  that 
display  position  (i.e.  the  upper  left-side  display 
region)  is  currently  selected  by  the  television  signal 
receiving  circuit  2. 

35  Upon  completion  of  the  predetermined  time 
interval  for  write-in  to  the  memory  region  42,  a 
command  is  issued  by  the  operation  control  circuit 
12  for  selection  of  another  television  channel  by 
the  television  signal  receiving  circuit  2.  The  above 

40  process  is  then  repeated  to  write  image  data  for 
the  newly  selected  channel  into  the  next  memory 
region,  which  in  this  embodiment  is  memory  region 
43,  during  the  aforementioned  predetermined  time 
duration.  A  corresponding  moving  miniature  display 

45  picture  will  now  appear  on  the  display,  correspond- 
ing  to  region  43.  In  addition,  a  static  miniature 
display  (produced  by  read-out  of  the  last  field  of 
the  video  signal  which  was  written  into  the  memory 
region  42)  will  appear  in  the  display  region  cor- 

50  responding  to  memory  region  42. 
This  write-in  operation  during  a  predetermined 

time  interval  is  sequentially  executed  thereafter  for 
each  of  the  remaining  memory  regions  44  to  50, 
and  then  again  repeated  from  region  42,  and  so  on. 

55  In  this  way,  during  multi-picture  display  opera- 
tion,  a  miniature  display  picture  corresponding  to 
the  currently  selected  channel  appears  as  a  mov- 
ing  picture,  while  miniature  display  pictures  cor- 
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responding  to  the  other  channels  appear  as  static 
pictures,  with  each  channel  being  sequentially  se- 
lected  during  a  fixed  time  interval  which  extends 
over  a  plurality  of  video  signal  fields. 

To  produce  a  continuous  full-scale  display  of  a 
picture  of  a  desired  channel,  the  user  simply  ac- 
tuates  the  operating  switch  1  1  (during  an  interval  in 
which  the  miniature  display  picture  for  that  channel 
appears  as  a  moving  picture),  to  thereby  terminate 
multi-picture  display  mode  operation  and  return  to 
normal  operation.  The  operation  control  circuit  12 
then  issues  command  signals  whereby  the  channel 
currently  selected  by  the  television  signal  receiving 
circuit  2  is  maintained  continuously  selected  and 
the  video  signal  output  from  the  television  signal 
receiving  circuit  2  is  transferred  by  switch  13  di- 
rectly  to  the  output  terminal  14. 

In  the  preferred  embodiment,  the  operation 
control  circuit  12  is  implemented  as  a  microcom- 
puter,  and  the  operating  flow  of  this  microcomputer 
which  is  executed  with  respect  to  write-in  oper- 
ations  during  the  multi-picture  display  mode  will  be 
described  referring  to  the  flow  chart  of  Fig.  5. 
When  operation  of  the  apparatus  is  started,  a  pro- 
gram  step  60  is  executed  whereby  the  changeover 
switch  is  set  such  as  to  transfer  the  video  signal 
from  the  television  signal  receiving  circuit  2  directly 
to  the  output  terminal  14,  to  be  displayed,  i.e.  the 
normal  operating  mode  is  established.  If  the  op- 
erating  switch  11  is  actuated  during  this  operating 
mode,  then  this  is  detected  in  a  step  61  ,  in  which  a 
decision  is  made  as  to  whether  or  not  the  multi- 
picture  display  mode  is  to  be  initiated.  If  the  op- 
erating  switch  11  has  been  actuated,  then  execu- 
tion  moves  to  step  62  in  which  a  decision  is  made 
as  to  whether  or  not  a  television  signal  is  actually 
being  received  on  the  channel  which  is  currently 
selected  by  the  television  signal  receiving  circuit  2. 
If  it  is  judged  that  there  is  no  signal  being  received 
on  that  channel,  then  a  step  63  is  executed,  in 
which  the  next  highest  number  of  channel  is  se- 
lected,  and  operation  then  returns  to  step  62.  If  it  is 
determined  in  step  62  that  there  is  a  television 
signal  being  received  on  the  currently  selected 
channel,  then  a  step  64  is  executed  in  which  the 
initial  stage  of  the  multi-picture  display  mode  de- 
scribed  hereinabove  is  performed,  whereby  data  of 
a  single  field  of  the  video  signal  are  written  into  the 
memory  7,  including  sync  signal  data.  Upon  com- 
pletion  of  this  initial  stage,  execution  moves  to  step 
65,  in  which  the  changeover  switch  13  is  set  to 
transfer  the  output  from  the  D/A  converter  6  to  the 
output  terminal  14.  In  the  next  step,  66,  a  decision 
is  made  as  to  whether  or  not  the  currently  selected 
television  channel  number  is  the  lowest  channel 
number.  If  it  is  not  the  lowest  number,  then  the 
channel  having  the  next  highest  number  is  selected 
in  a  step  67,  and  this  process  is  repeated  until  the 

channel  having  the  lowest  number  is  selected.  Ex- 
ecution  then  moves  to  step  68,  in  which  the  display 
region  in  which  a  first  miniature  display  picture  will 
be  produced  is  established  as  the  uppermost  left 

5  side  position  (i.e.  corresponding  to  memory  region 
42  of  Fig.  4). 

It  should  be  noted  that  it  would  be  possible  to 
omit  steps  66  and  67.  However  by  executing  these 
steps  in  conjunction  with  step  68,  it  is  ensured  that 

io  a  miniature  display  picture  corresponding  to  the 
lowest-numbered  channel  will  always  appear  at  a 
specific  position  on  the  display  screen,  so  that  the 
user  can  readily  remember  the  relationships  be- 
tween  display  positions  of  the  miniature  pictures 

is  and  the  corresponding  channel  numbers. 
Execution  then  moves  to  step  69,  in  which  an 

internal  timer  of  the  microcomputer  is  reset  to  zero, 
and  timing  operation  of  that  timer  is  initiated.  A 
step  70  is  then  executed,  in  which  a  command  is 

20  issued  to  start  write-in  of  image  data  from  the 
currently  selected  channel  (in  compressed  form,  as 
described  above)  to  the  memory  7.  Step  71  is  then 
executed  in  which  a  decision  is  made  as  to  wheth- 
er  or  not  the  operating  switch  1  1  has  been  actuated 

25  in  order  to  terminate  the  multi-picture  display 
mode.  If  the  operating  switch  11  has  not  been 
actuated,  then  execution  moves  to  a  step  72  in 
which  a  decision  is  made  as  to  whether  or  not  a 
predetermined  time  determined  by  the  internal  tim- 

30  er  has  elapsed,  e.g.  a  time  of  0.5  seconds,  or  one 
or  two  seconds,  for  example.  If  this  time  interval 
has  not  yet  elapsed  then  execution  returns  to  step 
70.  In  this  way,  write-in  of  image  data  for  the 
currently  selected  channel  is  continued  during  the 

35  predetermined  time  interval,  which  extends  over  a 
plurality  of  field  intervals  of  the  video  signal. 

If  it  is  determined  in  step  72  that  the  predeter- 
mined  time  interval  has  elapsed,  then  command 
signals  are  generated  to  terminate  the  write-in  op- 

40  eration,  and  execution  moves  to  step  74  in  which 
the  selected  channel  number  is  incremented  by 
one.  Step  75  is  then  executed,  in  which  a  decision 
is  made  as  to  whether  or  not  a  television  signal  is 
actually  being  received  on  the  currently  selected 

45  channel,  and  if  not,  the  selected  channel  number  is 
again  incremented  in  step  74.  If  it  is  found  that  a 
television  signal  is  being  received,  the  execution 
moves  to  step  76  in  which  a  decision  is  made  as  to 
whether  or  not  the  number  of  the  currently  selected 

50  channel  is  the  minimum  channel  number.  If  it  is  the 
minimum  number,  then  execution  moves  to  step  68 
described  hereinabove.  If  the  channel  number  is 
not  the  minimum  then  execution  moves  to  step  77 
in  which  the  display  position  for  the  miniature  dis- 

ss  play  picture  is  set  in  accordance  with  the  number 
of  the  currently  selected  channel,  i.e.  in  accordance 
with  the  one  of  memory  regions  43  to  50  into  which 
data  are  now  to  be  written.  In  the  preferred  em- 
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bodiment,  these  memory  regions  and  the  corre- 
sponding  display  regions  are  selected  in  the  se- 
quence  42,  43,  44  49,  50.  However  this  is 
purely  a  matter  of  design  choice. 

The  sequence  of  steps  69  to  73  are  then 
successively  repeated,  to  write  image  data  for  the 
currently  selected  channel  into  the  next  memory 
region  and  produce  a  corresponding  miniature 
moving  picture  on  the  display,  as  a  result  of  the 
memory  read-out  operations  which  are  continuous- 
ly  performed  during  execution  of  the  processsing 
flow  described  above. 

When  a  desired  program  appears  on  the  dis- 
play,  in  miniature  moving  picture  form,  the  user 
can  actuate  the  operating  switch  11  to  terminate 
the  multi-picture  display  mode  and  retain  the  cur- 
rently  selected  channel.  This  is  detected  in  step 
71,  whereby  execution  moves  to  step  60  so  that 
the  output  video  signal  from  the  television  signal 
receiving  circuit  2  is  transferred  directly  to  the 
output  terminal  14  and  hence  to  the  display. 

From  the  above  description  of  the  preferred 
embodiment,  it  can  be  understood  that  a  television 
channel  selection  apparatus  according  to  the 
present  invention  enables  a  user  to  rapidly  and 
conveniently  observe  the  contents  of  a  plurality  of 
television  broadcast  channels  simultaneously,  and 
to  very  easily  select  a  desired  channel,  i.e.  by 
performing  a  single  switch  actuation  when  it  is 
observed  that  a  miniature  display  picture  corre- 
sponding  to  the  desired  channel  is  being  displayed 
as  a  moving  picture,  while  the  miniature  display 
pictures  of  all  of  the  remaining  channels  appear  as 
still  pictures.  Thus,  such  an  apparatus  will  have 
widespread  application  to  such  video  equipment  as 
television  receivers,  VTRs,  etc.  in  which  a  channel 
selection  function  is  required. 

Claims 

1.  A  channel  selection  apparatus  manually  op- 
erable  for  selecting  one  of  a  plurality  of  televi- 
sion  channel  signals,  to  derive  a  video  signal 
to  be  supplied  to  television  picture  display 
means  having  a  display  screen,  the  apparatus 
comprising: 

television  signal  receiving  circuit  means 
(2)  coupled  to  receive  said  plurality  of  televi- 
sion  channel  signals,  for  selecting  and  de- 
modulating  one  of  said  channel  signals  to  pro- 
duce  a  first  video  signal; 

a  single  memory  (7)  which  is  capable  of 
storing  data  representing  at  least  one  field  of 
said  first  video  signal;  and 

control  circuit  means  (8,  11,  12,  10)  for 
controlling  said  receiving  circuit  means  and 
said  memory,  operable  to  selectively  establish 
a  normal  operating  mode  of  said  apparatus  in 

which  one  of  said  channel  signals  is  fixedly 
selected  by  said  television  signal  receiving  cir- 
cuit  means  and  said  first  video  signal  is  di- 
rectly  transferred  to  said  display  means  to 

5  thereby  display  a  corresponding  television  pic- 
ture,  and  a  multi-picture  display  operating 
mode  in  which  data  stored  in  said  memory  are 
continuously  read  out  and  converted  to  a  sec- 
ond  video  signal  which  is  transferred  to  said 

io  display  means,  to  display  a  corresponding 
television  picture; 

characterized  in  that  during  operation  in 
said  multi-picture  display  operating  mode,  said 
plurality  of  television  channel  signals  are  se- 

15  quentially  selected  by  said  receiving  circuit 
means  during  respective  time  intervals  of  fixed 
duration,  and  in  that  during  each  of  said  time 
intervals,  data  derived  from  said  first  video 
signal,  representing  a  television  picture  in  com- 

20  pressed  form,  are  repetitively  written  into  said 
memory  during  a  plurality  of  successive  fields 
of  said  first  video  signal,  said  data  being  writ- 
ten  concurrently  with  said  continuous  read-out 
operation,  whereby  a  miniature  display  picture 

25  corresponding  to  a  currently  selected  one  of 
said  channels  is  displayed  by  said  display 
means  in  the  form  of  a  moving  picture,  while 
miniature  display  pictures  corresponding  to  the 
remainder  of  said  channels  are  displayed  in 

30  the  form  of  respective  static  pictures. 

2.  A  channel  selection  apparatus  according  to 
claim  1,  wherein  said  control  circuit  means  (12) 
functions  such  that  when  a  transition  from  said 

35  multi-picture  display  operating  mode  to  said 
normal  operating  mode  is  executed,  one  of 
said  channel  signals  which  was  currently  se- 
lected  at  the  point  in  time  of  said  transition  is 
thereafter  held  continuously  selected  by  said 

40  receiving  circuit  means  (2). 

3.  A  channel  selection  apparatus  according  to 
claim  1,  or  2  wherein  said  control  circuit 
means  comprises: 

45  a  manually  actuatable  operating  switch 
(11); 

an  operation  control  circuit  (12)  responsive 
to  actuations  of  said  operating  means  for  pro- 
ducing  a  plurality  of  command  signals  to  se- 

50  lectively  establish  said  normal  operating  mode 
and  said  multi-picture  display  operating  mode; 

synchronizing  signal  separator  means  (8) 
for  deriving  synchronizing  signals  from  said 
first  video  signal  produced  from  said  television 

55  signal  receiving  circuit  means;  and 
memory  control  means  (10)  operating  in 

synchronism  with  said  synchronizing  signals  in 
response  to  command  signals  issued  from  said 
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operation  control  circuit,  and  functioning  imme- 
diately  following  a  transition  from  said  normal 
operating  mode  to  said  multi-picture  display 
operating  mode  to  execute  write-in  to  said 
memory  of  data  representing  substantially  the 
entirity  of  a  single  field  of  said  first  video 
signal,  and  to  thereafter,  during  each  of  said 
time  intervals  of  fixed  duration,  detect  portions 
of  said  first  video  signal  which  contain  only 
image  information  exclusive  of  synchronizing 
signal  information  and  execute  write-in  in  com- 
pressed  form  of  successive  ones  of  said  first 
video  signal  portions  to  said  memory. 

4.  A  channel  selection  apparatus  according  to 
claim  1  ,  2  or  3  therein  operation  of  said  mem- 
ory  is  controlled  by  said  control  circuit  means 
such  that  data  corresponding  to  said  television 
channels  are  stored  in  respectively  predeter- 
mined  regions  of  said  memory,  whereby  said 
miniature  display  pictures  corresponding  to 
said  channels  are  respectively  positioned  in 
respectively  predetermined  regions  on  said 
display  screen  of  said  display  means. 

Revendicatlons 

1.  Appareil  de  selection  de  canaux  pouvant  etre 
commande  manuellement  pour  selectionner  un 
signal  de  canal  de  television  parmi  une  plurali- 
te  de  signaux  de  canaux  de  television  de  ma- 
niere  a  prelever  un  signal  video  devant  etre 
fourni  a  un  moyen  de  visualisation  d'image  de 
television  comportant  un  ecran  de  visualisation, 
I'appareil  comprenant  : 

un  circuit  (2)  recepteur  de  signaux  de  tele- 
vision  couple  de  maniere  a  recevoir  ladite  plu- 
ralite  de  signaux  de  canaux  de  television  pour 
selectionner  et  demoduler  un  desdits  signaux 
de  canaux  afin  de  produire  un  premier  signal 
video  ; 

une  seule  memoire  (7)  qui  est  apte  a 
stacker  des  donnees  representant  au  moins 
une  trame  dudit  premier  signal  video  ;  et 

un  circuit  de  commande  (8,  11,  12,  10) 
destine  a  commander  ledit  circuit  recepteur  et 
ladite  memoire  et  pouvant  fonctionner  de  ma- 
niere  a  etablir  selectivement  un  mode  de  fonc- 
tionnement  normal  dudit  appareil,  dans  lequel 
un  des  signaux  de  canaux  est  selectionne  de 
fagon  fixe  par  le  circuit  recepteur  de  signaux  et 
le  premier  signal  video  est  transfere  directe- 
ment  au  moyen  de  visualisation  pour  visualiser 
de  cette  maniere  une  image  de  television  cor- 
respondante,  et  un  mode  de  fonctionnement 
en  visualisation  multi-image  dans  lequel  les 
donnees  stockees  dans  la  memoire  sont  extrai- 
tes  d'une  fagon  continue  et  transformees  en  un 

second  signal  video  qui  est  transfere  au 
moyen  de  visualisation  pour  visualiser  une 
image  de  television  correspondante  ; 

caracterise  en  ce  que,  pendant  une  opera- 
5  tion  dans  ledit  mode  de  fonctionnement  en 

visualisation  multiimage,  la  pluralite  de  signaux 
de  canaux  de  television  sont  selectionnes  se- 
quentiellement  par  le  circuit  recepteur  durant 
des  intervalles  de  temps  respectifs  de  duree 

io  fixe  et  en  ce  que  pendant  chacun  desdits 
intervalles  de  temps,  les  donnees  prelevees  du 
premier  signal  video,  representant  une  image 
de  television  sous  une  forme  comprimee,  sont 
inscrites  de  fagon  repetitive  dans  ladite  me- 

15  moire  durant  une  pluralite  de  trames  successi- 
ves  du  premier  signal  video,  lesdites  donnees 
etant  inscrites  concurremment  avec  I'operation 
continue  d'extraction  de  donnees,  grace  a  quoi 
une  image  visualisee  sous  une  forme  reduite 

20  et  correspondant  a  un  des  canaux  venant 
d'etre  selectionnes  est  visualisee  par  le  moyen 
de  visualisation  sous  la  forme  d'une  image  en 
mouvement  tandis  que  les  images  visualisees 
sous  une  forme  reduite  correspondant  au  res- 

25  tant  des  canaux  sont  affichees  sous  la  forme 
d'images  statiques  respectives. 

2.  Appareil  de  selection  de  canaux  selon  la  re- 
vendication  1,  dans  lequel  le  circuit  de  com- 

30  mande  (12)  fonctionne  de  maniere  telle  que 
lorsqu'une  transition  du  mode  de  fonctionne- 
ment  en  visualisation  multi-image  au  mode  de 
fonctionnement  normal  est  effectuee,  un  des 
signaux  de  canaux  qui  vient  d'etre  selectionne 

35  au  moment  de  ladite  transition  est  maintenu 
ensuite  selectionne  d'une  fagon  continue  par  le 
circuit  recepteur  (2). 

3.  Appareil  de  selection  de  canaux  selon  la  re- 
40  vendication  1  ou  2,  dans  lequel  le  circuit  de 

commande  comprend  : 
un  interrupteur  d'actionnement  (11)  pou- 

vant  etre  actionne  manuellement  ; 
un  circuit  (12)  de  commande  de  fonction- 

45  nement  reagissant  aux  actionnements  dudit 
moyen  d'actionnement  pour  produire  une  plu- 
ralite  de  signaux  de  commande  de  maniere  a 
etablir  selectivement  le  mode  de  fonctionne- 
ment  normal  et  le  mode  de  fonctionnement 

50  avec  visualisation  multi-image  ; 
un  moyen  (8)  de  separation  de  signaux  de 

synchronisation  pour  prelever  des  signaux  de 
synchronisation  du  premier  signal  video  pro- 
duit  par  le  circuit  recepteur  de  signaux  de 

55  television  ;  et 
un  moyen  (10)  de  commande  de  memoire 

fonctionnant  en  synchronisme  avec  les  signaux 
de  synchronisation  en  reponse  aux  signaux  de 
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commande  emis  par  le  circuit  de  commande 
de  fonctionnement,  et  fonctionnant  immediate- 
ment  a  la  suite  d'une  transition  du  mode  de 
fonctionnement  normal  au  mode  de  fonctionne- 
ment  avec  visualisation  multi-image  pour  exe- 
cuter  dans  la  memoire  de  donnees  une  ins- 
cription  representant  sensiblement  la  totalite 
d'une  seule  trame  du  premier  signal  video  et 
pour  ensuite,  pendant  chaque  intervalle  de 
temps  de  duree  fixe,  detecter  des  parties  du 
premier  signal  video  qui  contiennent  unique- 
ment  des  informations  d'image  a  I'exclusion 
des  informations  de  signaux  de  synchronisa- 
tion  et  executer  sous  une  forme  comprimee 
des  parties  successives  parmi  lesdites  parties 
du  premier  signal  video  dans  ladite  memoire. 

4.  Appareil  de  selection  de  canaux  selon  la  re- 
vendication  1  ,  2  ou  3,  dans  lequel  le  fonction- 
nement  de  la  memoire  est  commande  par  le 
moyen  de  circuit  de  commande  de  telle  sorte 
que  les  donnees  correspondant  aux  canaux  de 
television  soient  stockees  dans  des  regions 
respectives  predeterminees  de  la  memoire, 
grace  a  quoi  les  images  visualisees  sous  une 
forme  reduite  correspondant  aux  canaux  sont 
positionnees  respectivement  dans  des  regions 
respectives  predeterminees  sur  I'ecran  de  vi- 
sualisation  du  moyen  de  visualisation. 

Patentanspruche 

1.  Kanalwahler,  der  von  Hand  zum  Wahlen  eines 
aus  einer  Vielzahl  von  Fernsehkanalsignalen 
betatigbar  ist,  urn  ein  Videosignal  herauszug- 
reifen,  das  einer  Fernsehbild-Wiedergabevor- 
richtung  mit  einem  Bildschirm  zuzufuhren  ist, 
wobei  der  Kanalwahler 

eine  zum  Aufnehmen  der  Vielzahl  der 
Fernsehkanalsignale  geschaltete 
Fernsehsignal-Empfangsschaltung  (2)  zum 
Wahlen  und  Demodulieren  eines  der  Kanalsi- 
gnale  fur  das  Erzeugen  eines  ersten  Videosi- 
gnals, 

einen  einzelnen  Speicher  (7),  der  zum 
Speichern  von  Daten  ausgelegt  ist,  die  minde- 
stens  einem  Teilbild  des  ersten  Videosignals 
entsprechen,  und 

eine  Steuerschaltung  (8,  11,  12,  10)  auf- 
weist,  die  die  Empfangsschaltung  und  den 
Speicher  steuert  und  die  derart  betreibbar  ist, 
da/S  an  dem  Kanalwahler  selektiv  eine  normale 
Betriebsart,  bei  der  durch  die  Fernsehsignal- 
Empfangsschaltung  auf  festgelegte  Weise  ei- 
nes  der  Kanalsignale  gewahlt  wird  und  das 
erste  Videosignal  direkt  zur  Wiedergabevor- 
richtung  ubertragen  wird,  urn  dadurch  ein  ent- 
sprechendes  Fernsehbild  wiederzugeben,  oder 

eine  Mehrfachbildwiedergabe-Betriebsart  ein- 
gestellt  wird,  bei  der  die  in  dem  Speicher 
gespeicherten  Daten  fortgesetzt  ausgelesen 
und  in  ein  zweites  Videosignal  umgesetzt  wer- 

5  den,  das  zu  der  Wiedergabevorrichtung  uber- 
tragen  wird,  urn  ein  entsprechendes  Fernseh- 
bild  wiederzugeben, 

dadurch  gekennzeichnet,  da/S  wahrend  des 
Betriebs  in  der  Mehrfachbildwiedergabe-Be- 

io  triebsart  durch  die  Empfangsschaltung  die 
Fernsehkanalsignale  aufeinanderfolgend  wah- 
rend  jeweiliger  Zeitabschnitte  fester  Dauer  ge- 
wahlt  werden  und  da/S  wahrend  eines  jeden 
der  Zeitabschnitte  die  aus  dem  ersten  Videosi- 

15  gnal  hergeleiteten  Daten,  die  ein  Fernsehbild  in 
komprimierter  Form  darstellen,  in  den  Speicher 
wiederholt  wahrend  einer  Vielzahl  aufeinander- 
folgender  Teilbilder  des  ersten  Videosignals 
eingeschrieben  werden,  wobei  die  Daten 

20  gleichzeitig  mit  dem  durchlaufenden  Auslese- 
vorgang  eingeschrieben  werden,  wodurch  an 
der  Wiedergabevorrichtung  ein  einem  gegen- 
wartig  gewahlten  der  Kanale  entsprechendes, 
verkleinert  dargestelltes  Bild  in  Form  eines 

25  Laufbilds  wiedergegeben  wird,  wahrend  den 
restlichen  Kanalen  entsprechende,  verkleinert 
dargestellte  Bilder  in  Form  jeweiliger  Stehbil- 
der  wiedergegeben  werden. 

30  2.  Kanalwahler  nach  Anspruch  1,  in  welchem  die 
Steuerschaltung  (12)  derart  wirkt,  da/S  bei  ei- 
nem  Ubergang  von  der 
Mehrfachbildwiedergabe-Betriebsart  auf  die 
normale  Betriebsart  dasjenige  der  Kanalsigna- 

35  le,  des  gerade  zum  Zeitpunkt  des  Ubergangs 
gewahlt  ist,  danach  durch  die  Empfangsschal- 
tung  (2)  fortgesetzt  gewahlt  bleibt. 

3.  Kanalwahler  nach  Anspruch  1  oder  2,  in  dem 
40  die  Steuerschaltung 

einen  von  Hand  betatigbaren  Bedienungs- 
schalter  (11), 

eine  auf  Betatigungen  des  Bedienungs- 
schalters  ansprechende  Betriebssteuerschal- 

45  tung  (12)  zum  Erzeugen  einer  Vielzahl  von 
Befehlssignalen  fur  das  selektive  Einstellen  der 
normalen  Betriebsart  und  der 
Mehrfachbildwiedergabe-Betriebsart, 

eine  Synchronisiersignal-Abtrenneinrich- 
50  tung  (8)  zum  Herleiten  von  Synchronisiersigna- 

len  aus  dem  von  der  Fernsehsignal-Empfangs- 
schaltung  erzeugten  ersten  Videosignal  und 

eine  Speichersteuereinrichtung  (10)  auf- 
weist,  die  im  Ansprechen  auf  die  von  der  Be- 

55  triebssteuerschaltung  abgegebenen  Befehlssi- 
gnale  synchron  mit  den  Synchronisiersignalen 
arbeitet  und  die  unmittelbar  auf  einen  Uber- 
gang  von  der  normalen  Betriebsart  auf  die 

11 
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Mehrfachbildwiedergabe-Betriebsart  folgend 
bewirkt,  da/S  in  den  Speicher  Daten  einge- 
schrieben  werden,  die  im  wesentlichen  einem 
ganzen  einzelnen  Teilbild  des  ersten  Videosi- 
gnals  entsprechen,  und  danach  wahrend  eines  5 
jeden  der  Zeitabschnitte  fester  Dauer  Teile  des 
ersten  Videosignals  erfa/St  werden,  die  nur 
Bildinformationen  unter  Ausschlu/S  der  Syn- 
chronisiersignalinformationen  enthalten,  und 
die  aufeinanderfolgenden  Teile  des  ersten  Vi-  10 
deosignals  in  komprimierter  Form  in  den  Spei- 
cher  eingeschrieben  werden. 

Kanalwahler  nach  Anspruch  1,  2  oder  3,  in 
dem  die  Funktion  des  Speichers  durch  die  is 
Steuerschaltung  derart  gesteuert  wird,  da/S  die 
den  Fernsehkanalen  entsprechenden  Daten  in 
jeweilige  vorbestimmte  Bereiche  des  Spei- 
chers  eingespeichert  werden,  wodurch  die  den 
Kanalen  entsprechenden,  verkleinert  darge-  20 
stellten  Bilder  jeweils  an  jeweils  vorbestimmten 
Bereichen  des  Bildschirms  der  Wiedergabe- 
vorrichtung  angeordnet  werden. 
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