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©  Method  and  apparatus  for  scanning  image  data. 

©  The  present  invention  relates  to  a  method  of 
scanning  an  image  signal  depending  upon  an  energy 
distribution  of  two-dimensional  data  which  can  effec- 
tively  compress  image  data  by  way  of  a  scanning 
manner  determined  according  to  an  energy  distribu- 
tion  of  a  transform  coefficient  of  N  x  N  block  fre- 
quency  region.  The  method  comprises  scanning  im- 
age  signal  transform  coefficients  of  N  x  N  blocks  on 
the  basis  of  the  energy  distribution  pattern,  the 
blocks  being  defined  by  transforming  image  signal 
input  of  a  time  region  to  signals  of  a  frequency 
region,  compressing  and  transferring  the  sanned 
transform  coefficients  ;  and,  restoring  the  com- 
pressed  transform  coefficient  data  and  rearranging 
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the  restored  coefficient  data  into  original  image  data 
of  N  x  N  blocks  by  scanning  them  in  conforming  to 
the  energy  distribution  pattern. 

The  apparatus  comprises  an  encoder  for  trans- 
forming  image  signal  input  of  a  time  region  into 
signals  of  a  frequency  region,  scanning  the  trans- 
form  coefficients  of  N  x  N  block  in  accordance  with 
the  enregy  distribution  pattern,  and  compressing  and 
transferring  the  scanned  transform  coefficients,  and, 
a  decoder  for  restoring  the  compressed  data  trans- 
ferred  from  the  encoder  and  rearranging  the  trans- 
from  coefficients  into  original  image  data  of  N  x  N 
blocks  in  conforming  to  the  scanning  order  based  to 
the  energy  distribution  pattern. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  coding  and 
decoding  device  for  a  digital  image  signal  process- 
ing  system,  more  particularly  to  a  method  and 
apparatus  for  scanning  image  data  depending  upon 
a  distribution  in  energy  of  two-dimensional  data, 
which  can  effectively  compress  image  data  by  way 
of  a  scanning  manner  differently  determined  ac- 
cording  to  a  distribution  in  energy  of  transform 
coefficients  of  N  x  N  (N  denotes  a  posive  number) 
block  on  a  frequency  region. 

Description  of  the  Prior  Art 

Typically,  in  such  a  digital  image  processing 
system,  a  compression  of  digital  image  signal  band 
is  needed  in  order  to  improve  an  image  signal 
transferring  efficiency.  Such  a  compression  of  the 
digital  image  signal  is  substantially  executed  in 
such  a  way  that  an  image  signal  input  of  a  time 
region  is  transfomed  into  a  signal  of  a  frequency 
region.  As  a  result,  most  of  image  energies  are 
condensed  into  some  of  transfrom  coefficients  of  N 
x  N  blocks.  The  transfrom  coefficients  having  a 
lowely  distributed  energy  are  converted  to  "0"  on 
the  reference  to  a  predetermined  threshold  value 
so  as  to  extend  a  matrix  of  "0"  as  much  as 
possible.  The  coefficients  condensed  are  converted 
into  a  series  of  data  stream  by  way  of  a  fixed 
scanning  method  such  as  a  zigzag  scanning  meth- 
od.  That  is,  for  transform  coefficients  out  of  "0"  , 
the  number  of  0  (i.e.,  runlength)  is  counted  be- 
tween  the  transform  coefficients  to  transfer  a  col- 
umn  (runlength,  amplitude)  of  the  image  data  and 
an  end  of  block  (EOB)  bit  follows  the  last  transform 
coefficient  in  the  block.  In  the  terms  "0"  following 
the  last  transform  coefficient,  the  value  "0"  is  not 
considered  as  practical  data  and,  alternatively,  only 
the  number  of  the  value  "0"  is  transferred  to  estab- 
lish  the  desired  data  compression. 
In  this  case,  the  scanning  to  the  image  data  is 
effected  by  using  a  zigzag  scanning  method  as 
previously  described.  Fig.  1  illustrates  an  example 
of  the  zigzag  scanning  method,  in  which  N  is  set  to 
eight  and  numerals  in  the  block  denote  the  scan- 
ning  order. 

In  this  example  of  Fig.  1,  the  transform  coeffi- 
cients  are  partially  distributed  in  a  horizontal,  verti- 
cal  or  diagonal  direction  in  accordance  with  the 
practical  image  pattern.  For  this  reason,  when  the 
image  data  is  scanned  by  the  zigzag  scanning 
method,  the  EOB  bit  is  not  quickly  produced.  This 
causes  a  problem  that  the  data  compressing  effi- 
ciency  is  likely  to  be  limited  because  the  number 
of  the  value  "0"  following  the  EOB  bit  is  transferred 

to  compress  the  image  data. 

SUMMARY  OF  THE  INVENTION 

5  Accordingnly,  an  object  of  the  present  inven- 
tion  is  to  provide  image  processing  technique 
which  can  properly  selects  the  scanning  direction 
to  rapidly  produce  an  EOB  (end  of  block)  bit  as 
possible,  improving  a  band  compressing  efficiency. 

io  To  achieve  the  above  object,  according  to  an 
aspect  of  the  present  invention,  there  is  provided  a 
method  of  scanning  image  data  with  use  of  a 
distribution  in  energy  of  two-dimensional 
data.comprising  the  steps  of  :  scanning  image  sig- 

75  nal  transform  coefficients  of  N  x  N  blocks  on  the 
basis  of  the  energy  distribution  pattern,  the  blocks 
being  defined  by  transforming  image  signal  input  of 
a  time  region  to  signals  of  a  frequency  region, 
compressing  and  transferring  the  sanned  transform 

20  coefficients  ;  and,  restoring  the  compressed  trans- 
form  coefficient  data  and  rearranging  the  restored 
coefficient  data  into  original  image  data  of  N  x  N 
blocks  by  scanning  them  in  conforming  to  the 
energy  distribution  pattern. 

25  According  to  another  aspect  of  the  present 
invention,  there  is  provided  an  apparatus  for  scan- 
ning  image  data  with  use  of  a  distribution  of  in 
energy  of  two-dimensional  data,  comprising  :  an 
encoder  for  transforming  image  signal  input  of  a 

30  time  region  into  signals  of  a  frequency  region, 
scanning  the  transform  coefficients  of  N  x  N  block 
in  accordance  with  the  enregy  distribution  pattern, 
and  compressing  and  transferring  the  scanned 
transform  coefficients  ;  and,  a  decoder  for  restoring 

35  the  compressed  data  transferred  from  the  encoder 
and  rearranging  the  transfrom  coefficients  into 
original  image  data  of  N  N  blocks  in  conforming  to 
the  scanning  order  based  to  the  energy  distribution 
pattern. 

40  The  above  and  other  objects,  features  and  ad- 
vantages  of  the  invention  will  be  apparent  from  the 
following  description  taken  with  reference  to  the 
accompanying  drawings. 

45  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  view  showing  an  example  of  a  con- 
ventional  scanning  method  ; 
Fig.  2  is  a  block  diagram  of  an  examplary  con- 

50  struction  of  an  encoding  unit  employed  with  a 
scanning  device  according  to  the  present  inven- 
tion  ; 
Fig.  3  is  a  block  diagram  of  an  examplary  con- 
struction  of  a  decoding  unit  employed  with  a 

55  scanning  device  according  to  the  present  inven- 
tion  ; 
Fig.  4A  through  4E  are  views  showing  exam- 
plary  image  energy  distribution  patterns  of  ar- 
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bitrary  transform  coefficient  ; 
Fig.  5  is  a  view  illustrating  slopes  in  a  scanning 
direction  of  image  energy  distribution  ;  and, 
Fig.  6A  through  6D  are  views  illustrating  scan- 
ning  orders  according  to  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Now,  a  preferred  embodiment  of  the  present 
invention  will  be  described  in  detail. 

Referring  to  Fig.  2,  an  example  of  an  encoder 
employed  with  a  scanning  device  according  to  the 
present  invention.  In  the  drawing,  a  two-dimension 
(2D)  transform  portion  1  transforms  digital  image 
input  or  image  input  signal  into  transform  coeffi- 
cients  of  N  x  N  block  an  a  frequency  region.  The 
image  input  signal  is  considered  as  error  compo- 
nent  estimated  through  a  differential  pulse  code 
modulation  (DPCM)  loop.  A  transform  coefficient 
stroage  portion  2  stores  the  transform  coefficient 
output  of  the  2D  transfrom  portion  1  in  accordance 
with  an  output  signal  of  a  write  address  counter  3. 
The  transform  coefficient  storage  portion  2  may  be 
preferably  concreted  by  a  video  RAM.  An  energy 
slope  classification  portion  4  identifies  the  energy 
distribution  pattern  of  the  transform  coefficient  sup- 
plied  from  the  2D  transform  portion  1  and  outputs 
m-bit  slope  data  corresponding  to  the  slope  of 
each  of  the  patterns.  A  scan  order  decision  portion 
5  stores  2m  scan  orders  corresponding  to  the  slope 
data  and  selectively  outputs  the  scan  order  cor- 
responding  to  the  m-bit  slope  data  supplied  from 
the  energy  slope  classification  portion  4  to  the 
transform  coefficient  storage  portion  2.  More  spe- 
cifically,  the  scan  order  decision  portion  5  has 
addresses  for  the  different  2m  scan  orders  and 
outputs  any  one  address  corresponding  to  the  m- 
bit  slope  data  outputted  from  the  energy  slope 
classification  portion  4  so  as  to  sequentially  outupt 
the  transform  coefficients  stored  in  the  transfrom 
coefficient  storage  portion  2.  Preferably,  the  scan 
order  decision  portion  5  is  formed  from  a  read  only 
memory  (ROM). 

A  data  compression  portion  6  quantizes  the 
transform  coefficients  sequentially  outputted  in  ac- 
cordance  with  the  address  supplied  from  the  scan 
order  decision  portion  5  and  compresses  the  quan- 
tized  transform  coefficient  data  by  using  a  vairable 
length  coding.  The  data  compression  portion  6  has 
a  buffer  builted  therein  and  decides  a  quantization 
step  size  in  accordance  with  the  fullness  state  of 
the  buffer. 

A  multiplexer  7  selectively  outputs  the  com- 
pressed  data  supplied  from  the  data  compression 
portion  6  and  the  slope  data  from  the  energy  slope 
classification  portion  4. 

Fig.  3  shows  a  block  diagram  of  an  examplary 
decoding  unit  or  decoder  employed  with  a  scan- 

ning  device  according  to  the  present  invention.  In 
the  drawing,  a  demultiplexer  11  classifies  the  com- 
pressed  data  and  the  slope  data  from  the  outupt 
data  of  the  multiplexer  7  shown  in  Fig.  2,  and  a 

5  data  restoring  portion  12  restores  the  data  com- 
pressed  by  the  data  compression  portion  6  (Fig.  2) 
into  an  original  transform  coefficient  data.  A  scan 
order  decision  portion  13  has  2m  scan  order  data 
stored  therein  and  selectively  outputs  the  scan 

io  order  corresponding  to  the  m-bit  slope  data  clas- 
sified  by  the  demultiplexer  11  to  an  inverse  trans- 
from  coefficient  storage  portion  14.  More  specifi- 
cally,  the  scan  order  decision  portion  13  has  ad- 
dresses  for  the  different  2m  scan  order  data  and 

is  selectively  output  any  one  address  corresponding 
to  m-bit  slope  data  outputted  from  the  demul- 
tiplexer  1  1  to  the  transform  coefficient  storage  por- 
tion  14.  The  scan  order  decision  portion  13  is 
preferably  formed  from  a  ROM.  The  transform  co- 

20  efficient  storage  portion  14  rearranges  the  trans- 
form  coeffcients  outputted  from  the  data  restoring 
portion  12  in  accordance  with  the  address  of  the 
scan  order  decision  portion  13  into  the  transform 
coefficients  of  N  x  N  block  and  stores  the  rearran- 

25  ged  transform  coefficients.  The  transform  coeffi- 
cient  storage  portion  14  sequentially  outputs  the 
rearranged  transform  coefficients  in  accordance 
with  the  address  supplied  from  a  read  address 
counter  15.  The  inverse  transform  coefficient  stor- 

30  age  portion  14  is  preferably  formed  from  a  video 
RAM. 

A  two-domension  inverse  transform  portion  16 
converts  the  transform  coefficients  outputted  from 
the  transfrom  coefficient  storage  portion  14  to  origi- 

35  nal  image  signal  (i.e.,  digital  image  input  or  error 
component  extimated  through  a  DPCM  loop). 

Now,  the  method  of  and  apparatus  for  scanning 
image  data  with  use  of  two-dimensional  data  en- 
ergy  distribution  will  be  described  in  detail. 

40  In  Fig.  2,  the  digital  image  input  or  image  input 
signal  considering  as  the  estimated  error  compo- 
nent  passed  through  the  DPCM  loop  is  converted 
to  the  transform  coefficients  of  N  x  N  (for  example, 
N  in  this  example  is  set  to  eight)  block  of  a 

45  frequency  region  by  the  2D  transform  portion  1. 
The  transform  coefficient  output  of  the  2D  trans- 
form  portion  1  is  stored  into  the  transform  coeffi- 
cient  storage  portion  2  in  accordance  with  the 
address  signal  supplied  form  the  write  address 

50  energy  counter  3. 
Further,  the  transform  coefficient  is  supplied 

from  the  2D  transform  portion  1  to  the  energy 
slope  classification  portion  4  which  indentifies  the 
transfrom  coefficient  energy  distribution  pattern  and 

55  outputs  m-bit  slop  data  according  to  the  energy 
distribution  data  thus  identified. 

Figs.  4A  through  4E  are  views  showing  various 
examples  of  image  energy  distribution  patterns  in 
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arbitrary  transform  coefficient  array  (N  x  N)  in 
which  oblique  line  portions  denote  energy  distribu- 
tion  pattern.  More  specifically,  in  Fig.  4A  the  trans- 
form  coefficient  energy  is  horizotally  distributed  at 
an  upper  area  of  the  block. 

Fig.  4B  shows  a  case  in  that  the  transform 
coefficient  energy  outputted  from  the  2D  transfrom 
portions  1  is  horizontally  distributed  and  inclined  to 
the  left  in  the  block.  Fig.  4C  illustrates  an  example 
of  the  transform  coefficient  energy  distributed  in  a 
diagonal  direction  of  the  block.  Also,  Fig.  4D  shows 
a  case  in  that  the  transform  coefficient  energy 
outputted  from  the  2D  transform  portion  1  is  verti- 
cally  distributted  and  slanted  to  the  upper  side  of 
the  block.  Fig.  4E  denotes  an  example  of  the 
transform  coefficient  vertically  distributed  at  the  left 
side  of  the  block. 

More  speifically,  the  energy  slope  classification 
portion  4  classifies  the  energy  distribution  pattern 
of  the  transfrom  coefficients  outputted  from  the  2D 
transfrom  portion  1  into  2m  slopes  and  outputs  the 
classified  energy  distribution  patterns  as  m-bit 
slope  data.  In  this  case,  as  the  slope  information  is 
increased,  the  compression  efficiency  can  be  im- 
proved.  But,  the  slope  information  must  be  trans- 
ferred  to  a  decoders  so  as  to  be  employed  in 
decoding  the  encoded  data.  Therefore,  it  is  un- 
desirably  to  increase  the  number  of  the  slope  data 
bit  without  limitation.  Preferably,  the  slope  data  is 
generally  set  to  three  or  four  bits. 

Fig.  5  shows  the  slopes  in  scanning  direction 
to  the  image  energy  distribution.  If  the  transform 
coefficient  energy  distribution  pattern  as  shown  in 
Fig.  4A  is  outputted  from  the  2D  transform  portion 
1,  then  the  slope  data  J@scanning  1JA  in  Fig.  5  is 
produced  by  the  energy  slope  classifidation  portion 
4.  If  the  energy  distribution  pattern  shown  in  Fig. 
4B  is  obtained  from  the  the  2D  transform  portion  1  , 
then  the  slope  data  J@scan  2JA  as  shown  in  Fig.  5 
is  obtained. 

Similarly,  when  the  energy  of  the  transform 
coefficients  outputted  from  the  2D  transform  por- 
tion  1  is  distributed  in  a  pattern  shown  in  Fig.  4C, 
the  energy  slope  classification  portion  4  outputs  a 
slope  data  "scan  2m/z  "  in  Fig.  5. 

Alternatively,  when  the  energy  pattern  is  ob- 
tained  as  shown  in  Fig.  4E,  the  slope  data  "  scan 
2m"  is  produced  by  the  energy  slope  classification 
portion  4. 

The  scanning  order  storage  portion  5,  in  which 
the  2m  scanning  order  data  are  previously  stored, 
selectes  any  one  scanning  order  according  to  the 
m-bit  slope  data  supplied  from  the  energy  slope 
classification  portion  4  and  outputs  an  address  cor- 
responding  to  the  selected  scanning  order.  The 
address  signal  thus  produced  serves  as  a  read 
address  for  the  transform  coefficient  storage  por- 
tion  2.  Accordingly,  the  transform  coefficients 

stored  in  the  transform  coeficient  storage  portion  2 
are  sequentially  outputted  in  accordaince  with  the 
address  signal  (i.e.,  read  address)  supplied  from 
the  scanning  order  storage  portion  5.  That  is,  if  the 

5  energy  distribution  of  the  transform  coefficient  out- 
putted  from  the  2D  transform  portion  1  is  in  a 
pattern  shown  in  Fig.  4A,  then  the  energy  slope 
classification  portion  4  outputs  the  m-bit  slope  im- 
formation  J@scanning  1JA  and  the  scanning  order 

io  deciding  portion  5  produces  an  address  according 
to  the  m-bit  slope  data  to  read  the  transform  coeffi- 
cient  stored  in  the  transform  coefficient  storage 
portion  2. 

In  other  words,  the  transform  coefficient  stored 
is  in  the  transform  coefficient  storage  portion  2  is 

read  in  accordance  with  the  read  address  supplied 
from  the  scanning  order  decision  portion  5  in  the 
order  shown  in  Fig.  6A  in  which  numerals  denote 
the  scanning  order. 

20  While  the  energy  distribution  of  the  transform 
coefficients  in  the  2D  transform  portion  1  is  in  a 
pattern  shown  in  Fig.  4B,  the  energy  slope  clas- 
sification  portion  4  produces  the  m-bit  slope  data  " 
scanning  2  "  in  Fig.  5,  and  the  scannng  order 

25  decision  portion  5  thus  outputs  the  address  cor- 
responding  to  the  m-bit  slope  data  so  as  to  read 
the  transform  coefficient  stored  in  the  transform 
coefficient  storage  portion  2.  Namely,  the  transform 
coefficients  stored  in  the  storage  portion  2  are  read 

30  in  the  order  shown  in  Fig.  6B  under  the  read 
address  supplied  from  the  scanning  order  decision 
portion  5.  In  Fig.  6B  numerals  denote  the  scanning 
order. 

Assuming  that  the  energy  of  the  transform  co- 
35  efficients  outputted  from  the  2D  transform  portion  1 

is  distributed  in  a  pattern  shown  in  Fig.  4C,  the 
energy  slope  classification  portion  4  outputs  the  m- 
bit  slope  data  "  scannig  2m/z"  in  Fig.  5  and  the 
scanning  order  decision  portion  5  produces  the 

40  address  corresponding  to  the  m-bit  slope  data  so 
as  to  read  the  transform  coefficients  in  the  trans- 
form  coefficient  storage  portion  2.  In  this  case,  the 
transform  coefficients  in  the  transform  coefficient 
storage  portion  2  are  read  in  the  order  (zigzag 

45  scanning)  described  in  Fig.  1  by  the  read  address 
supplied  from  the  scanning  order  decision  portion 
5. 

Furthermore,  when  the  energy  distribution  of 
the  transform  coefficient  is  in  a  pattern  in  Fig.  4D, 

50  the  energy  slope  classification  portion  4  ouptuts  a 
m-bit  slope  data  "  scanning  2m-1  "  in  Fig.  5  and  the 
scanning  order  decision  portion  5  thus  produces  an 
address  corresponding  to  the  m-bit  slope  data  to 
read  the  transform  coefficients  stored  in  the  trans- 

55  form  coefficient  storage  portion  2  in  the  order  illus- 
trated  in  Fig.  6C  in  which  numberals  denote  the 
scanning  order.  Alternatively,  if  the  distribution  in 
energy  of  the  transform  coefficients  is  in  a  pattern 

5 
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shown  in  Fig.  4E,  the  energy  slope  classification 
portion  4  outputs  a  m-bit  slope  data  "  scanning  2m" 
and  the  scanning  order  decision  portion  5  produces 
an  address  corresponding  to  the  slope  data  so  as 
to  read  the  transform  coefficients  in  the  transform 
coefficient  storage  portion  2  in  the  order  illustrated 
in  Fig.  6D  in  which  numerals  denote  the  scanning 
order. 

The  transform  coefficients  thus  read  are  en- 
tered  to  the  data  compression  portion  6.  Accord- 
ingly,  in  the  data  compressing  portion  6  the  coeffi- 
cients  are  quantized  and  subjected  to  a  variable 
length  coding  so  as  to  achieve  a  desired  data 
compression.  Of  course,  the  data  outputted  from 
the  data  compression  portion  6  includes  the  col- 
umn  (runlength,  amplitude)  defined  by  a  size  of  an 
amplitude  and  the  number  of  "0"  between  the 
coefficients,  and  an  EOB  bit.  Therefore,  the  EOB 
bit  can  be  rapidly  obtained  as  comparied  with  other 
scanning  order. 

The  multiplexer  7  functions  to  selectively  out- 
put  the  compressed  data  from  the  the  data  com- 
pression  portion  6  and  the  m-bit  slope  data  from 
the  energy  slope  classification  portion  4. 

The  data  compressed  by  the  encoder  of  Fig.  2 
is  entered  to  the  decoder  shown  in  Fig.  3.  More 
opecifically,  the  compressed  data  is  first  entered  to 
a  demultiplexer  1  1  in  the  decoder,  which  separates 
the  compressed  data  and  the  slope  data  outputted 
from  the  multiplexer  7  of  Fig.  2.  The  data  restoring 
portion  12  restores  the  compressed  data  to  original 
data  (transform  coefficient).  The  scannig  order  de- 
cision  portion  13  receives  the  m-bit  slope  data 
separated  by  the  demultiplexer  11  and  selects  a 
scanning  order  corresponding  to  the  slope  data 
from  the  2m  scanning  orders  previously  stored 
therein.  The  scanning  order  thus  selected  is  sup- 
plied  to  the  inverse-transformed  coefficient  storage 
portion  14.  Consequently,  the  transform  coefficients 
outputted  from  the  data  restoring  portion  12  are 
rearranged  to  the  transform  coefficients  of  N  x  N 
block  on  the  basis  of  the  address  supplied  from  the 
scanning  order  decision  portion  13  and  stored  in 
the  inverse-transformed  coefficient  storage  portion 
14.  The  transform  coefficients  stored  in  the  inverse- 
transformed  coefficient  storage  portion  14  are  se- 
quentially  outputted  in  accordance  with  the  address 
supplied  from  the  read  address  counter  15.  Subse- 
quently,  the  transform  coefficients  are  supplied  to 
the  2D  inverse  transform  portion  16.  Accordingly, 
so  as  to  obtain  original  signal  (digital  image  input 
or  error  component  estimated  through  the  DPCM 
loop). 

As  described  above,  when  the  transform  coeffi- 
cients  are  distributed  slantwise  in  any  one  direction 
according  to  the  image  pattern,  the  scanning  direc- 
tion  is  selected  in  conforming  to  the  distribution  of 
the  transform  coefficients  so  as  to  quickly  obtain 

the  EOB  bit.  As  a  result,  the  image  data  can  be 
compressed  effectively,  thereby  improving  the 
compressed  data  transferring  efficiency. 

Meanwhile  the  present  invention  has  been  de- 
5  scribed  with  respect  to  energy  distribution  clas- 

sified  in  a  linear  function  in  a  slope  direction,  but  it 
may  be  considered  that  the  energy  distribution  is 
classified  in  a  non-linear  pattern. 

Although  the  present  invention  has  been  de- 
io  scribed  to  the  speific  embodiment,  it  will  be  under- 

stood  that  various  changes  and  modifications  may 
be  made  therein  without  departing  from  the  scope 
and  spirit  of  the  invention. 

15  Claims 

1.  A  method  of  scanning  image  data  with  use  of  a 
distribution  in  energy  of  two-dimensional  data, 
comprising  the  steps  of  : 

20  (a)  scanning  image  signal  transform  coeffi- 
cients  of  N  N  blocks  on  the  basis  of  the 
energy  distribution  pattern,  the  blocks  being 
defined  by  transforming  image  signal  input 
of  a  time  region  to  signals  of  a  frequency 

25  region,  compressing  and  transferring  the 
sanned  transform  coefficients  ;  and, 
(b)  restoring  the  compressed  transform  co- 
efficient  data  and  rearranging  the  restored 
coefficient  data  into  original  image  data  of  N 

30  x  N  blocks  by  scanning  them  in  conforming 
to  the  energy  distribution  pattern. 

2.  A  image  data  scanning  method  according  to 
claim  1,  wherein  the  step  (a)  comprises  ex- 

35  trading  a  predetermined  slope  data  in  accor- 
dance  with  the  energy  distribution  formation  of 
the  transform  coefficient  transformed  into  sig- 
nals  of  a  frequency  region  and  scanning  the 
signal  in  the  scanning  order  corresponding  to 

40  the  slope  data  extracted  ;  and,  compressing 
and  transferring  the  scanned  data. 

3.  A  image  data  scanning  method  according  to 
claim  1  ,  wherein  the  step  (b)  comprises  restor- 

45  ing  the  compressed  data  to  original  data  and 
rearranging  the  restored  data  in  to  transfrom 
coefficients  in  accordance  with  the  slope  data  ; 
and,  transform  the  rearranged  transfrom  coeffi- 
cients  to  image  signal  of  a  time  range. 

50 
4.  A  image  data  scanning  method  according  to 

calim  2  or  3,  wherein  the  slope  data  related  to 
the  energy  distribution  patern  is  data  for  se- 
lecting  any  one  of  different  scanning  patterns 

55  by  which  an  and  of  block  (EOB)  bit  is  assigned 
after  the  last  transform  coefficient. 

6 



9 EP  0  607  484  A1 10 

5.  An  apparatus  for  scanning  image  data  with  use  9.  A  image  data  scanning  apparatus  according  to 
of  a  distribution  of  in  energy  of  two-dimen-  claim  6  or  8,  wherein  said  scanning  order 
sional  data,  comprising  :  decision  portion  is  composed  of  a  ROM. 
an  encoder  for  transforming  image  signal  input 
of  a  time  region  into  signals  of  a  frequency  5  10.  A  image  data  scanning  apparatus  according  to 
region,  scanning  the  transform  coefficients  of  claim  5,  wherein  side  decoder  comprises  : 
N  x  N  block  in  accordance  with  the  enregy  a  demultiplexer  for  separating  the  corn- 
distribution  pattern,  and  compressing  and  pressed  data  and  the  slope  data  outputted 
transferring  the  scanned  transform  coefficients  from  the  encoder  ; 
;  and  10  a  data  restoring  portion  for  restoring  the 
a  decoder  for  restoring  the  compressed  data  compressed  data  to  original  data  before  the 
transferred  from  the  encoder  and  rearranging  compression  process  ; 
the  transfrom  coefficients  into  original  image  a  scanning  order  decision  protion  for  re- 
data  of  N  x  N  blocks  in  conforming  to  the  ceiving  the  slope  data  separated  by  the  demul- 
scanning  order  based  to  the  energy  distribu-  is  tiplexer  and  selecting  a  scanning  order  cor- 
tion  pattern.  responding  to  the  slope  data  from  the  scanning 

orders  stored  therein  ; 
6.  A  image  data  scanning  apparatus  according  to  a  transfrom  coefficient  storage  portion  for 

claim  5,  wherein  said  encoder  comprises  :  a  rearranging  the  transform  coefficients  outtted 
two-dimensional  transform  portion  for  convert-  20  from  the  data  restoring  portion  to  the  transform 
ing  the  imge  input  signal  as  error  emponents  coefficients  of  N  N  block  in  accordance  with 
estimated  through  a  differential  pulse  code  the  address  supplied  from  the  scanning  order 
modulation  loop  into  transform  coefficients  of  decision  portion,  storing  the  rearranged  trans- 
N-iON  block  of  a  frequency  region  ;  from  coefficients  and  sequentially  outputting 

a  transform  coefficient  storage  portion  for  25  the  transform  coefficients  by  using  the  address 
storing  the  transform  coefficient  as  the  output  supplied  from  the  read  address  counter  ;  and, 
of  the  two-dimensional  transform  portion  in  ac-  a  two-dimensional  inverse  transform  por- 
cordance  with  the  output  signal  of  a  write  ad-  tion  for  transforming  the  transform  coefficients 
dress  counter  ;  to  original  signals. 

an  energy  slope  classification  portion  for  30 
identifying  distribution  pattern  in  energy  of  the  11.  A  image  data  scanning  apparatus  according  to 
transfom  coefficient  and  producing  data  cor-  claim  10,  wherein  said  scanning  order  decision 
responding  to  the  slope  data  ;  has  addresses  correspondng  to  different  2m 

a  scanning  order  decision  portion  for  se-  scanning  orders  with  respect  to  the  m-bit  slope 
lecting  the  scanning  order  corresponding  to  35  data  outputted  from  the  energy  slope  clas- 
the  slope  data  outputted  from  the  energy  slope  sification  portion  of  the  encoder, 
classification  and  the  selected  scanning  order 
to  the  transform  coefficient  storage  portion:  12.  A  image  data  scanning  apparatus  according  to 

a  data  compression  portion  for  quantizing  claim  10  or  11,  wherein  said  scanning  order 
the  transform  coefficients  sequentially  output-  40  decision  portion  is  composed  of  a  ROM. 
ted  from  the  scanning  order  decision  portion 
and  compressing  the  data  by  way  of  a  variable 
length  coding  process  ;  and 

a  multiplexer  for  selectively  outputting  the 
compressed  data  output  of  the  data  compres-  45 
sion  portion  and  the  slope  data  output  of  the 
energy  slope  classification  portion. 

7.  A  image  data  scanning  apparatus  according  to 
claim  6,  wherein  said  transform  coefficient  so 
storage  portion  is  composed  of  a  video  RAM. 

8.  A  image  data  scanning  apparatus  according  to 
claim  6,  wherein  said  scanning  order  decision 
has  addresses  correspondng  to  different  2m  55 
scanning  orders  with  respect  to  the  m-bit  slope 
data  outputted  from  the  energy  slope  clas- 
sification  portion. 

7 

5.  An  apparatus  for  scanning  image  data  with  use 
of  a  distribution  of  in  energy  of  two-dimen- 
sional  data,  comprising  : 
an  encoder  for  transforming  image  signal  input 
of  a  time  region  into  signals  of  a  frequency  5 
region,  scanning  the  transform  coefficients  of 
N  x  N  block  in  accordance  with  the  enregy 
distribution  pattern,  and  compressing  and 
transferring  the  scanned  transform  coefficients 
;  and  io 
a  decoder  for  restoring  the  compressed  data 
transferred  from  the  encoder  and  rearranging 
the  transfrom  coefficients  into  original  image 
data  of  N  x  N  blocks  in  conforming  to  the 
scanning  order  based  to  the  energy  distribu-  is 
tion  pattern. 

6.  A  image  data  scanning  apparatus  according  to 
claim  5,  wherein  said  encoder  comprises  :  a 
two-dimensional  transform  portion  for  convert-  20 
ing  the  imge  input  signal  as  error  emponents 
estimated  through  a  differential  pulse  code 
modulation  loop  into  transform  coefficients  of 
N-iON  block  of  a  frequency  region  ; 

a  transform  coefficient  storage  portion  for  25 
storing  the  transform  coefficient  as  the  output 
of  the  two-dimensional  transform  portion  in  ac- 
cordance  with  the  output  signal  of  a  write  ad- 
dress  counter  ; 

an  energy  slope  classification  portion  for  30 
identifying  distribution  pattern  in  energy  of  the 
transfom  coefficient  and  producing  data  cor- 
responding  to  the  slope  data  ; 

a  scanning  order  decision  portion  for  se- 
lecting  the  scanning  order  corresponding  to  35 
the  slope  data  outputted  from  the  energy  slope 
classification  and  the  selected  scanning  order 
to  the  transform  coefficient  storage  portion: 

a  data  compression  portion  for  quantizing 
the  transform  coefficients  sequentially  output-  40 
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