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(54)  Method  for  deriving  image  width  &  height  from  raw  image  data. 

(57)  The  present  invention  involves  a  method  of 
deriving  the  height  and  width  of  a  graphic 
image  from  raw  image  data  stored  in  a  com- 
puter  system.  It  includes  commencing  execu- 
tion  of  a  height-width  derivation  program  in  the 
computer  system  and,  at  least  once,  operating  rl00 the  height-width  derivation  program  to  perform  I 
a  series  of  steps.  These  include  calculating  the  device  " 
area  of  the  image  size,  e.g.  using  the  total  ' 
number  of  bytes,  and  calculating  the  square 
root  of  the  area  to  obtain  a  first  value,  and  then 
determining  by  assumption  a  first  assumed 
width  and  a  first  assumed  height.  For  example, 
these  assumptions  may  be  achieved  by  calculat- 
ing  one  half  of  the  first  value  to  obtain  a  first 
assumed  width  value  and  dividing  the  area  by 
the  first  assumed  width  value  to  obtain  a  first 
assumed  height  value.  Next,  the  first  assumed 
height  value  and  first  assumed  width  value  are 
rounded  to  the  nearest  whole  number,  further 
adjusting  said  values  by  predetermined  incre- 
ments  and  the  resulting  adjusted  values  are 
multiplied  until  their  product  produces  the  clos- 
est  value  equal  to  the  area  of  the  image  size  to 
obtain  a  second  assumed  height  value  and  a 
second  assumed  width  value.  The  method  also 
involves  a  series  of  iterations  to  determine  error 
indexes  for  various  altered  assumed  values  and 
finding  the  values  with  the  lowest  error  index. 
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Field  of  the  Invention 

The  present  invention  relates  to  a  method  of  de- 
termining  heights  and  widths  of  graphic  images  when 
only  the  raw  computer  data  of  the  images  is  available.  5 
The  method  includes  the  use  of  a  computerand  an  al- 
gorithm  to  develop  assumed  values  and  includes  er- 
ror  index  calculations  to  arrive  at  height  and  width  val- 
ues  with  the  lowest  error  index. 

10 
Information  Disclosure  Statement 

Computer  Systems  have  been  used  to  operate  al- 
gorithms  to  solve  computer  related  problems  for  many 
years.  United  States  Patent  No.  5,129,013  to  Gerard  15 
J.  Holzmann  and  Robert  C.  Pike  describes  a  graphic 
image  editor  in  which  editing  commands  are  inputted 
into  a  computer  by  a  user  to  form  an  image  transfor- 
mation  function  using  algorithms  so  as  to  define  how 
to  alter  pixels  of  an  image  and  which  portions  of  that  20 
image  to  alter.  This  patent  not  only  illustrates  the  use 
of  algorithms,  but  also  illustrates  a  basic  understand- 
ing  by  the  artisan  of  the  creation  of  computer  images- 
by  pixels.  These  images  are  stored  by  a  structured 
set  of  raw  image  data  to  establish  pixel  intensity,  col-  25 
or,  etc.  and  each  line  of  an  image  is  formed  of  a  pre- 
determined  set  of  pixels  represented  by  some  whole 
number. 

Attempts  have  been  made  to  develop  programs 
for  predetermining  heights  and  widths  of  rectangular  30 
graphic  images  from  raw  computer  data,  but  these 
have  been  slow  and  unreliable. 

One  commercially  available  program  for  comput- 
er  graphics,  known  as  Adobe  Photoshop,  includes  an 
option  for  reading  in  raw  image  files;  however,  Adobe  35 
Photoshop  requires  the  user  to  supply  height  and 
width  while  the  present  invention  method  includes  the 
use  of  a  computer  and  an  algorithm  to  derive  height 
and  width. 

Thus,  it  is  believed  that  the  method  of  the  present  40 
invention  is  neither  taught  nor  suggested  in  the  prior 
art. 

Summary  of  The  Invention 
45 

The  present  invention  involves  a  method  of  deriv- 
ing  the  height  and  width  of  a  graphic  image  from  raw 
image  data  stored  in  a  computer  system.  It  includes 
commencing  execution  of  a  height-width  derivation 
program  in  the  computer  system  and,  at  least  once,  50 
operating  the  height-width  derivation  program  to  per- 
form  a  series  of  steps.  These  include  calculating  the 
area  of  the  image  size,  e.g.  using  the  total  number  of 
bytes,  and  calculating  the  square  root  of  the  area  to 
obtain  a  first  value,  and  then  determining  by  assump-  55 
tion  a  first  assumed  width  and  a  first  assumed  height. 
For  example,  these  assumptions  may  be  achieved  by 
calculating  one  half  of  the  first  value  to  obtain  a  first 

assumed  width  value  and  dividing  the  area  by  the  first 
assumed  width  value  to  obtain  a  first  assumed  height 
value.  Next,  the  first  assumed  height  value  and  first 
assumed  width  value  are  rounded  to  the  nearest 
whole  number,  further  adjusting  said  values  by  prede- 
termined  increments  and  the  resulting  adjusted  val- 
ues  are  multiplied  until  their  product  produces  the 
closest  value  equal  to  the  area  of  the  image  to  obtain 
a  second  assumed  height  value  and  a  second  as- 
sumed  width  value.  The  method  also  involves  a  series 
of  iterations  to  determine  error  indexes  for  various  al- 
tered  assumed  values  and  finding  the  values  with  the 
lowest  error  index. 

Brief  Description  of  The  Drawings 

The  present  invention  is  more  fully  understood 
when  the  specification  herein  is  taken  in  conjunction 
with  the  drawings  appended  hereto,  wherein: 

Figure  1  illustrates  a  typical  computer  system 
which  might  be  used  to  practice  the  present  in- 
vention;  and, 
Figure  2  and  3  illustrate  source  code,  written  in 
the  C  programming  language,  of  a  detailed,  pos- 
sible  embodiment  of  the  present  invention  meth- 
od. 

Detailed  Description  of  The  Present  Invention 

The  present  invention  is  directed  to  a  reliable 
method  of  determining  the  height  and  width  of  a  rec- 
tangular  image  from  raw  image  data.  This  raw  data  is 
assumed  to  be  unencoded  and  uncompressed  as  re- 
ferred  to  herein. 

The  method  is  performed  by  operation  of  an  al- 
gorithm  within  a  basic  computer  or  a  complete  com- 
puter  system,  such  as  is  shown  in  Figure  1.  A  user  has 
access  to  an  input  device  100.  This  may  be  a  scanner, 
a  disk  drive,  a  keyboard,  or  other  known  input  device 
or  combination  of  input  devices,  to  input  data  and  to 
input  commands  to  a  computer  102.  Computer  102 
may  be  a  minicomputer  or  a  mainframe  computer,  or 
any  type  of  desktop,  stand  alone,  notebook  or  other 
computer.  A  graphics  display  device  104  may  option- 
ally  be  connected  to  display  image  files  in  the  form  of 
displayed  images,  as  well  as  in  the  form  of  raw  image 
data,  and  to  display  programs,  commands  and  oper- 
ations  of  a  user.  The  present  invention  method  utiliz- 
es  a  program  stored  in  the  main  memory  106  of  com- 
puter  102  which  is  used  to  operate  on  the  raw  image 
data  in  accordance  with  the  present  invention  meth- 
od.  Figure  1  could  have  a  different  configuration  with- 
out  exceeding  the  present  invention  method.  For  ex- 
ample,  computer  systems  with  a  plurality  of  comput- 
ers  connected  to  one  another  may  be  used,  where 
these  computers  simultaneously  calculate  approxi- 
mate  height-width  values  and  error  indexes  for  a  giv- 
en  set  of  raw  image  data  and,  at  the  end  of  the  parallel 
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calculations,  the  height-width  values  with  the  lowest 
error  index  are  selected  and  presented  as  the  end  re- 
sult. 

The  present  invention  has  as  its  main  object  the 
ability  to  arrive  at  accurate  and  reliable  heights  and 
widths  of  rectangular  (including  square)  images  using 
only  raw  image  data.  The  program  used  in  the  present 
method  operates  with  the  raw  data  by  first  determin- 
ing  an  accurate  measurement  of  the  area  of  the  im- 
age.  For  example,  the  sum  of  the  total  number  of  pix- 
els  is  the  area  in  square  pixels.  For  black  and  white 
images,  the  number  of  bytes  equals  the  number  of 
pixels  which  equals  the  area.  For  color  images,  three 
bytes  are  used  per  pixel  so  that  the  number  of  bytes 
divided  by  three  equals  the  area.  For  images  having 
n  number  of  channels,  the  area  is  the  total  number  of 
bytes  divided  by  the  whole  integer  n. 

After  the  program  determines  the  area  of  the  im- 
ages,  an  assumption  is  made  regarding  a  first  approx- 
imation  of  height  or  width  or  both.  Thus,  since  width 
multiplied  by  height  equals  area,  the  square  root  of 
the  area  is  a  first  approximation  for  the  width  or 
height.  In  one  preferred  embodiment,  the  program 
takes  the  square  root  of  the  area  to  obtain  a  value, 
takes  one  half  of  that  value  to  calculate  a  first  as- 
sumed  width  and  then  divides  the  area  by  that  width 
to  obtain  a  first  assumed  height. 

The  program  next  adjusts  the  assumed  values  by 
rounding  to  the  nearest  whole  number,  by  further  ad- 
justing  said  values  by  predetermined  increments  and 
multiplies  each  set  of  adjusted  values  until  the  prod- 
uct  produces  the  closest  value  equal  to  the  area  of  the 
image,  i.e.  image  size. 

Error-indexing  is  the  next  step  in  the  program  of 
typical  embodiments  of  the  present  invention.  Al- 
though  this  error-indexing  is  performed  after  initial 
possible  values  are  determined,  the  error-indexing 
steps  substantially  enhance  the  accuracy  of  the  re- 
sults. 

The  error-  indexing  of  the  program  involves  the 
steps  of  assuming  that  the  second  assumed  height 
and  second  assumed  width,  (i.e.  the  results  from  the 
aforementioned  steps)  represent  a  rectangular  im- 
age,  and  calculating  an  error  index  by  determining 
and  utilizing  an  isolated  center  portion  of  the  image 
rectangle  having  assumed  dimensions,  and  testing 
the  correlation  of  the  data  in  neighboring  scanlines, 
for  example,  by  adding  a  predetermined  number  of 
lines,  averaging  them  and  subtracting  a  preselected 
middle  line  therefrom  and  summing  the  difference 
values.  These  steps  are  then  repeated  and  for  prede- 
termined  increments  or  groups  of  lines  moving  down 
at  least  one  adjacent  line  at  a  time  for  each  such  in- 
crement.  Finally,  the  error  indexes  are  compared  and 
the  height  and  width  values  having  the  lowest  error  in- 
dex  is  the  best  approximation  and  the  final  results. 

In  one  embodiment,  the  error  index  involves  the 
following  steps: 

(a)  assuming  a  rectangular  image  based  on  said 
second  assumed  height  and  said  second  as- 
sumed  width  and  calculating  an  error  index  by 
discarding  top  and  bottom  20%  to  30%  (e.g.  25%) 

5  and  left  and  right  20%  to  30%  (e.g.  25%)  of  the 
image  data  and,  for  the  remaining  undiscarded 
image  data,  by  adding  the  first  and  third  lines,  div- 
iding  by  two  to  obtain  an  average,  subtracting  the 
second  line  of  the  remaining  data  therefrom  and 

10  summing  the  difference  values,  by  repeating  the 
aforesaid  averaging  steps  and  subtracting  steps 
for  sequential  three  line  increments  one  line 
down  at  a  time,  and  taking  the  total  sum  of  differ- 
ence  values  to  obtain  an  error  index;  and, 

15  (b)  determining  by  comparison  the  width-height 
assumption  having  the  lowest  error  index-value. 
In  those  situations  where  the  number  of  channels 

of  the  image  is  unknown,  additional  steps  may  be  tak- 
en.  The  method  then  includes  calculating  separate  er- 

20  ror  indexes  for  each  possible  n  (e.g.  n=164)  value  and 
then  selecting  values  based  on  the  lowest  error  index 
of  all  results  obtained. 

The  source  code  of  the  above  preferred  embodi- 
ment  is  illustrated  in  Figure  2  and  3  written  in  the  C 

25  programming  language.  The  C  programming  lan- 
guage  is  well  known  and  is  described  in  many  readily 
available  publications.  An  artisan  receiving  the  Fig- 
ures  will  now  readily  understand  the  program  and  vi- 
able  alternatives. 

30 

Claims 

1.  Amethod  of  deriving  heightand  width  of  a  graphic 
35  image  from  raw  image  data  stored  in  a  computer 

system,  which  comprises: 
a.)  commencing  execution  of  a  height-width 
derivation  program  in  the  computer  system; 
and, 

40  b.)  at  least  once  operating  the  height-width 
derivation  program  to  perform  the  steps  of: 

(i)  calculating  a  first  assumed  height  value 
and  a  first  assumed  width  value  based  on 
a  predetermined  assumed  relationship  be- 

45  tween  said  first  assumed  height  value  and 
said  first  assumed  width  value;  and, 
(ii)  adjusting  the  first  assumed  height  val- 
ue  and  first  assumed  width  value  by 
rounding  out  to  the  nearest  whole  number, 

so  further  adjusting  said  values  by  predeter- 
mined  increments  and  multiplying  the  re- 
sulting  adjusted  values  until  their  product 
produces  the  closest  value  equal  to  the 
area  of  the  image  size  to  obtain  a  second 

55  assumed  height  value  and  a  second  as- 
sumed  width  value; 
(iii)  assuming  said  second  assumed  height 
and  said  second  assumed  width  represent 
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a  rectangular  Image,  calculating  an  error 
index  by  isolating  a  center  portion  and  dis- 
carding  a  section  of  one  or  more  outer  por- 
tions  of  said  assumed  rectangular  image 
data  and,  for  the  remaining  center  portion 
image  data,  testing  the  correlation  of  the 
image  data  for  neighboring  scanlines  to 
determine  differences,  and  taking  the  total 
sum  of  difference  values  to  obtain  an  error 
index;  and, 
(iv)  determining  by  comparison  the  width- 
height  assumption  having  the  lowest  error 
index-value. 

2.  The  method  of  claim  1  ,  wherein  said  correlation 
testing  is  performed  by  adding  a  predetermined 
number  of  adjacent  lines,  dividing  by  the  number 
of  such  lines  to  obtain  an  average,  subtracting  at 
least  one  of  said  lines  of  the  remaining  data  there- 
from  and  summing  the  difference  values,  by  re- 
peating  the  aforesaid  averaging  steps  and  sub- 
tracting  steps  for  predetermined  increments  of 
lines  moving  down  at  least  one  line  at  a  time  for 
each  such  increment. 

3.  The  method  of  claim  1  or  claim  2,  wherein  said 
calculation  of  a  first  assumed  height  and  first  as- 
sumed  width  value  is  determined  by  calculating 
the  area  of  the  image,  taking  the  square  root  of 
the  area  of  the  image  to  obtain  a  value  and  util- 
izing  assumptions  on  the  relationship  between 
height  and  width,  calculating  height  and  width  val- 
ues  from  said  value. 

4.  The  method  of  claim  3,  wherein  a  number  of 
channels  of  the  image  is  known  and  the  area  is 
first  divided  by  an  integer  n  for  n-channel  image 
raw  data. 

5.  The  method  of  claim  3,  wherein  the  image  is 
known  to  be  color  and  the  area  is  first  divided  by 
3  for  color  image  raw  data  having  three  bytes  per 
pixel. 

6.  The  method  of  claim  3,  wherein  a  number  of 
channels  of  the  image  is  unknown  and  the  meth- 
od  further  includes  calculating  separate  error  in- 
dexes  for  each  possible  n  value  where  n  is  an  in- 
teger  representing  each  possible  number  of 
channels,  and  then  selecting  values  based  on  the 
lowest  error  index-value. 

7.  Amethod  of  deriving  height  and  width  of  a  graphic 
image  from  raw  image  data  stored  in  a  computer 
system,  which  data  includes  a  total  number  of 
bytes  in  said  graphic  image,  which  comprises: 

a)  commencing  execution  of  a  height-width 
derivation  program  in  the  computer  system; 

and, 
b)  at  least  once  operating  the  height-width 
derivation  program  to  perform  the  steps  of: 

(i)  deriving  the  total  number  of  bytes  from 
5  said  raw  image  data,  calculating  the  area 

of  the  image  size  using  the  raw  image  data 
and  calculating  the  square  root  of  the  area 
to  obtain  a  first  assumed  value; 
(ii)  calculating  a  first  assumed  height  value 

10  and  a  first  assumed  width  based  on  a  pre- 
determined  assumed  relationship  be- 
tween  said  first  assumed  height  value  and 
said  first  assumed  width  value; 
(iii)  rounding  the  first  assumed  height  val- 

15  ue  and  first  assumed  width  value  to  the 
nearest  whole  number,  further  adjusting 
said  values  by  predetermined  increments 
and  multiplying  the  resulting  adjusted  val- 
ues  until  their  product  produces  the  clos- 

20  est  value  equal  to  the  area  of  the  image 
size  to  obtain  a  second  assumed  height 
value  and  a  second  assumed  width  value; 
(iv)  assuming  said  second  assumed  height 
and  said  second  assumed  width  represent 

25  a  rectangular  image,  calculating  an  error 
index  by  discarding  a  section  of  one  or 
more  outer  portions  of  said  assumed  rec- 
tangular  image  data  and,  for  the  remaining 
undiscarded  image  data,  by  adding  a  pre- 

30  determined  number  of  adjacent  lines,  div- 
iding  by  the  number  of  such  lines  to  obtain 
an  average,  subtracting  at  least  one  of 
said  lines  of  the  remaining  data  therefrom 
and  summing  the  difference  values,  by  re- 

35  peating  the  aforesaid  averaging  steps  and 
subtracting  steps  for  predetermined  incre- 
ments,  and  taking  the  total  sum  of  differ- 
ence  values  to  obtain  an  error  index;  and, 
(v)  determining  by  comparison  the  width- 

40  height  assumption  having  the  lowest  error 
index-value. 

8.  The  method  of  claim  7,  wherein  paragraph  (b) 
steps  further  includes: 

45  (iv)  assuming  said  second  assumed  height 
and  said  second  assumed  width  represent  a 
rectangular  image,  calculating  an  error  index 
by  isolating  a  center  portion  and  discarding  a 
predetermined  portion  of  top  and  bottom  and 

so  leftand  right  ofthe  image  data  and,  for  the  re- 
maining  center  portion  image  data,  by  adding 
the  first  and  third  lines,  dividing  by  two  to  ob- 
tain  an  average,  subtracting  the  second  line  of 
the  remaining  data  therefrom  and  summing 

55  the  difference  values,  by  repeating  the  afore- 
said  averaging  steps  and  subtracting  steps  for 
sequential  three  line  increments  one  line 
down  at  a  time,  and  taking  the  total  sum  of  dif- 

4 



7  EP  0  647  920  A2  8 

ference  values  to  obtain  an  error  index;  and, 
(v)  determining  by  comparison  the  width  and 
height  assumption  having  the  lowest  error  in- 
dex-value. 

5 
9.  The  method  of  claim  7  or  claim  8,  wherein  the  im- 

age  is  known  to  be  color  and  the  area  is  first  div- 
ided  by  3  for  color  image  raw  data  having  three 
bytes  per  pixel. 

10 
10.  The  method  of  claim  7  or  claim  8,  wherein  in  step 

(b.)  (vi),  each  non-whole  number  value  obtained 
for  an  assumed  height  is  discarded  before  an  er- 
ror  index  is  calculated  based  thereon. 

15 
11.  The  method  of  claim  7  or  claim  8,  wherein  a  num- 

ber  of  channels  of  the  image  is  unknown  and  the 
method  further  includes  calculating  separate  er- 
ror  indexes  for  each  possible  n  value  where  n  is 
an  integer  representing  each  possible  number  of  20 
channels,  and  then  selecting  values  based  on  the 
lowest  error  index-value. 

12.  The  method  of  claim  7  or  claim  8,  wherein  the  val- 
ue  obtained  from  the  square  root  of  the  image  25 
area  is  divided  by  two  to  obtain  a  first  assumed 
width  value  and  a  first  assumed  height  value  is 
obtained  by  dividing  the  image  area  by  the  first 
assumed  width  value. 
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F I G .   2  

1:/***  main.c  ♦*♦•♦♦♦♦*♦♦♦*♦♦♦♦*♦**♦♦♦*♦♦♦♦♦*♦♦♦♦*♦♦•♦♦♦♦♦♦♦*♦♦♦  /  
2: 
3: | include  <stdio.h> 
4:#include  <sys / f i l e .h>  
5:|include  <sys / types .h>  
6:|include  < s y s / s t a t . h >  
7:#include  <fontl .h> 
B:# 
9: 
10: 
11: 
12: 
13: 
14: 
15: 
16: 
17: 
18: 
19: 
20: 
21: 
22: 
23: 
24: 
25: 
26: 
27: 
28: 
29: 
30: 
31: 
32: 
33: 
34: 
35: 
36: 
37: 
38: 
39: 
40: 
41: 
42: 
43: 
44: 
45: 
46: 
47: 
48: 
49: 

include  <ma th .h>  

long  guess(int,  int,  char  ♦); 
char  'malloc(int) ;  

void 
fatal(char  *s,  char  *t) 
|  printrfs,  t); 

j  
« i f ( l ) ;  

void 
main(int  argc,  char  *argv[]) 
|  char  *buf; 

struct  stat  bam;  
int  fd,  w,  h,  i; 
int  min,  minw,  minh,  new,  verbose=0,  bwformat=0;  

if  (argc  ==  3  44  stromp(argv[l] ,   "-v")  ==  0)  
{  verbose  =1;  

argc  —  ;  a rgv++;  

if  (argc  ==  3  44  stromp(argv[1],  "-b")  ==  0) 
{  bwformat  =  1; 

 ̂ 
argc  —  ;  a rgv++;  

if  (argc  !=  2) 
fatalf   usage:  gu 

if  ((fd  =  open(argv[f ] ,  
fatalf  usage:  guess  [-v]  [-b]  file\n  ,  0); 
=  open(argv[fl ,   O.RDONLY))  <hQ) 
fatalf  guess:  cannot  open  £s \n" ,   a rgv[ l ] ) ;  

if  (fstat(fd,  4bam)  !=  0) 
fa ta l f   guess  cannot  stat  file\n",  0): 

if  (i(buf  =  malloc(bam.sLsize#sizeof(char) i )))  
fatalf   guess:  not  enough  memory\n  ,  0); 

if  (read(fd,  buf,  bam.sLsize)   !=a  b a m . s L s i z e )  
fatalf   guess:  read  error\n",  0); 

i  =  (int)  sqr t ( (double) (bam.s t_s lze)+1.0) ;  
min  =  - 1  



ou: 
51: 
52: 
53: 
54: 
55: 
56: 
57: 
58: 
59: 
60: 
61: 
62: 
63: 
64: 
55:! 
66: 
67: 
58: 
39: 
70: 
7U 
J2:\ 
73: 
7A:l 
!S:c 
fB: 
7 :  
'8 :  
'9:  
10: 
II:  
12: 
13: 
14: 
15: 
16: 
17: 
18: 
19: 
10: 
II: 
I2:| 

for  (w  =  i/2;  w  <  2*1;  w++)  
I  h  =  b a m . s t _ $ i z e / w ;  

if  (w*h  !=  bam.sLs ize )   continue; 
new  =  guess(w,h ,buf) ;  
if  (new  <  min  ||  min  <  0)  
I  min  =  new;  mlnw  =  w;  minh  =  h; 

if  (verbose)  
printff%dx%d  =  % l d \ n \   w,  h,  new): 

if  (minw  ==  0)  

/L  , f o * a , C ^   cannot  guess \n" ,   a rgv f l l ) ;  
if  (bwformat )  
I  p r i n j f f a d d h e a d e r   %d  %d  % s \ n \   minw,  minh,  a r g v f l l ) ;  

exit(0); 

printfC%s:  %dx%dx1(bw)T,  argv[l],  minw,  minh); 
if  (3*(minh/3  ==  minw) 

prinfff  or  %dx%dx3  (color)",  minw,  m i n h / 3 ) ;  
f  (4*(minh/4  ==  minw) 

. . ♦ / . v P W f   or  Xdx%dx4  (color+alphaJT,  minw,  m i n h / 4 ) ;  
j n n t f f   \n   ;); 

>ng 
uesspnt  w,  inth,  char  *b) 

register  int  x,  y,  i,  e; 
long  d = 0 ;  
int  fromy,  toy,  fromx,  tox; 

fromx  =  w/4;  tox  =  (3*w) /4 ;  

fromy  =  h/4;  if  (fromy  <  1)  fromy  s  1; 
toy  =  ( 3 ' h ) / 4 ;   if  (toy  >  h - f )   toy  =  h - 1 ;  

for  (y  =  fromy;  y  <  toy;  y + + )  
for  (x  =  fromx;  x  <  tox;  x + + )  
|  i  —  y*w+x* 

e  =  2*bljf  -  (b[i-w]  +  b[i+w]); 

(  
if  (e  >  5u  d  +=  e;  else  a*  -=   e; 

return  d; 
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