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Crt b oS gl Sy bmp ¢g5 jgalt 8613 V-

530 Wl 3¢)3 bt C++ U Byall aedl -y JSad
bmp f (ks Grall Lals™ ¢ oy el @l sl bmp
s ADOBE [ 0 miad maliy (b 2580 300 mias S oot

ey PHOTOSTUDIO 4 ACDC

readFile acls IS o bio.bmp 2Ll §pall 15 cmabipll 1ia 3
b d) writelmage s e il S5y INIMAZE Byias (3
LS cd Wy J'C\\RW!" W) 3 0bjselly bioresult.bmp

', 9-X2¢L\ Ciajml\ L}xﬁ@ Czﬁ\{;d\ leﬁn‘ L}n~¢9 4ﬁ3LS/ g_)LAAli

5 and write an 1Wage
= dcmtdio
» LEomLe 1

Ay ey i

F define XX 256

typede unslglﬁi char block: block of piwels (sech pinel ie & block of unsignod chex)
typedef atruck
i
igred char RD,GH, BO, DM
¥ I"'al

Fal pali[XX]. pal2[KX]:

using nsssspsce mtd

UEing atd  fRLrean

ud:mi; std:  iimtress;
ipng atd: sfistrean

ansigrned char ehl.chg,

I.Il igned J.ll I:Lle::l"-:-

unsagned short  rel.rel

mu'.:i-:'rm-d int ofb size, vidih  height
unsigned shart plan.bipln, *px

unsigned int comp . =zimg.baxpl.biyploca,cr

T detsne XD 1951
¥ dnl |'- D 7i3
£ define DI XDe¥D

block inimage LHDIi?DJI cutimage|[XDI[TD]
iRt amgprocess[XD][YD]

wolrd writelsage(char soutFilel);

'E‘Dl.d main {void)
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char #imageFile ®outFile soutFiled.

imsgeFile = C"CovRUEGWBiel BRPT.
outFile = "CrsvRicshaoresult bap® .

atstrean readFile{insgeFile, i1cs: inlics: ‘banary).~” readFile an chiect of & class ifstcean
if { 'readFile j {oarr ¢¢ “File for readirg could oot be opemed 1% <¢ endlexzt( 1 o} ¢ =nd st

¥ dchl ).sa=e=of( chl }):

 &chd ).sizeof( chl g:

» Elilesize ).sizeci{ filesize )}

¥ hrEl ). mazecf{ =l j):

s hr=2 h.mizecf{ rad )):

*{ ‘hotl ).muecti({ ofb }):

M Axhre ) sfieof( sizte )):

»f Ewideh ), sizecf( width )}

1 Lheight }.sizeat( height ).
hplan ), sizeal{ plan 1}

readFile resd| reintarpres_cssts char

Iedinterpret_cast< char
readFile resd{ reinterpret _castd char
readFile. resd{ reintesrpret_casts char
roadFile: read( reinterpret_castc char
reedfile resdl reinterpeet_casty char
readFile read{ reinterpret_cast: char
readFile. resd{ redinterpret_caste char
readTile read( rednterpret_castd char
readFile. read] reinterpret_caestd char

readFile readi reinterpret_castd char
readFile resdl reinterpret_castd char
readFile. resd| reinterprat_casti char

kbtpln ) mizeof( btpk? Yh

J.simeal( eoap )).
EEzing ), =1zecf! =szimg )}

readfile resd| reinterpret_cantd char
roardFile. read( reinterpret_cast: char
readFile: resdl reinterpret_castc char
readfile readl reinterprat_cast< char
readFile read( reinterpret _cast: cher

readFile. resd( reinterpret_castd char
romadFile close(]);

# tha ynput £ils 1z read in oA character array (toimage)

Ebaypl suaﬂ!t biypl }):
3 fcu ). sizeaf{ ca ¥):

ErEs T ERRIEEERRAERR RS

b
>
3
b4
s Ghiwpl ).mizeof! bixpl 31
H
¥
$ 1
¥

Lor yiosmizeok ﬂr b
Lpall ). sizeaf( pall )} )

-

i Einimege ).sizect (imimage) ):5 strean

for{iot 1=0;icheight;i++)
forfane j=0:jcwidth: )
¢
asgprocess[i][ 1]+ 1nimsge [2103]:

¥
)
4 the [ile is resd is in an integer array [ imgprocess)
S mEsmm dgahall et & 10N e s cOlsuaall Jlaa] gty T TR
writelsage{cutFaled);
}
woid  writelsage{char scutFilel)
i
ofstrean cut{outFiled. lom cbinary): " cutFile. an chbject ol o clans = otubroan
if { "oat ) {carr ¥ "File for writiog could not be opened 1% < endi sxiv{ 1 )} # end 3f
cut writel reipterprat_cestc chex = 3( &chl ) mizect{ ki )):
out wriktel reinterpret_cestd char ® 3( &ch? ) sizest{ ch? }):;
out ‘write{ reinterpret csstc char ® 3 Erhlasnm }.aizenf| filemize )}
out vritel reinterpret_casti char 5 Lrsl ) sizect| rml )).
Gt write{ reinterpret cesti char * of Ars? ). sizset{ e )}
cut write| reinterpret_cesid char = [ Lotb ) sizecti ofb ),
out write{ reinterpret_casic char ® ¥ dsize | sizecf{ mize }):
out, write( reinterpret_csste char » 3( Gwidth J sizeat{ vidth 1))
oyt write!{ reinterpret_castc cher » 3 Lheight ). sizeal( height )
out _write{ reinterpret castd char & »{ Aplan ) sizect{ plan }};
out write{ reinterpret_castc char ® 3 Lbtpln ) sizecf{ btpln -3},
SUL write| reinterprel_casts char ® 5] 6m l.mszeol{ comp })!
out . eritel reinterprel_ castd char & 5 Lsaimg ). sizeci{ szimg }).
aut . eritel reipterpret_castd cher # 3 kbixpl ) sizeot( bll‘pl ¥
out, write{ reinterpret _castc cl & 3 Lhiypl ). sarecf{ biypl }}:
ouy write{ reinterprer castc char ® 3f Lo )osizeot( eu )]
ot wratel seinterpret casti char ® 3 Ler ) omizecl( &r 1)
cut write| reinterpret testi char # i( Lpall J.smizeci{ pall } }):
out erite( reinterpret_castc char ® a3 Linimege ).sazeof( inimage ) )./ Atbean
]
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rJu

S by @ 5 Y Adedl 3 outimage . inimage  Jazss

out.write( reinterpret_cast < char * >¢ &outimage)),

sizeof (outimagey); // stream.
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g o ol St Gt @ el 055
ol Al il Slerg s a9 il 8 L Al s -
2% A g include 9 aorgdl J_»\jf J.@.;j 9 H 2,2l daorsdl
(CHyslaze¥) 93 gl h Gl reiany o il

o ool e g2 I ey :main ) oA @) e Y

isget MAIN ol ez 5 il 3 JsV m) 52 S
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GBRHOY) ap/liF SbITF
#include<iostream.h> bafiF opts iis baiyF K buVhelF chiplF PslF blsr
6p3fF M
void main()
GBRp %k W) \ EplF
{
et A orchb buche oK rpHbh
int a=5;
_ Vhetl B orcHb buchs oK rpHbh
int b=23; .
A,B primchslf BT ek WKPIA
cout<<a+b;
GBAHOHF Wik
}
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Ll o Bginae Ko Je BMP stiza¥l ols ol 3 sl 2 o2

oyl SUike o 6 1T o 3l 3508 Ll T SLall) 0ds i 5 . Pixels

. " 3 . 61 iF
sl e DM Gl Gl 5 L dans (6F Oy 8ypeall Bogiian aas B8
WYy AR 2
:ck M bmp Cis eK ysfK HreHi/lB erLlar m
Urpif) lpCYs pH ik Cis 6Fc - pOJ Ik 6101 4
BMP Header

lpwTlF_ FTw) asll piF eBROYF 41 yHsr YUisHile -

llpHTRIF eB Wy bl NYHB -,

: cK M .JpH ik eK wylyFah ClHie 61Uk ik erLlar m

R e e o G Bitmap Information
(Bits) yralf 6tc -, (Pixel) IpHRF bHA -, (DIB header)
WYOHUF T M wydTLIp wlctr = Urp¥F) lpCiB UpHTlF 6TC --

oH TR yHIMN weChal riF AfHILF uTHYTa CrOMy 61 YF fuk erlLlar m

i Color Palette

FKOHbRK 3ssbl) Wy lipH ik wTHY B 61 YF ik erLlar m Bitmap Data
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.malloc.h w3 250 - malloc

Y ALl Bshall i sdsan 5 freem 85I pou maliy -
o) ol ) Olesa) Lgaltoitnl a sLgsV) dny 35101 e
Al 281 r free wldl sleazal e Lalul dozny 52
.malloc.h

9 5yl Cie 36,8 pusny :Readimage §ysall 319 polip —v
Syl dsb & 5 8yl o Jobeal) 2l Slaglald S Jsad
ysald a3l wsiall 5 Width 352l 5 e 4 height
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Al s 20 BLOL S5 5 3jpall ST BeloYl 50 jorn oSl o
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Akl u el Ulas) GG gl 8y0all (3 anall dlaiidd asle )l 39l

cnbf.u JA\Q\ Jg..':J\

#include"imageutil.h" . )
bmp dpyis 1B 34k eK windl T uablrtF eyrLIn/

void main (void)

{
char *imageFile,*outFile2;
ArbT oY w3cbi Vs wHArF O Ipn ik e1dby Ci M pChrF lpw ik Cls_ friw, Uprdfty //
ShrjiF cT erdb4F Bhm niK gdpe pChrik Chs
imageFile = "c:\RWFile\P1PART.bmp";
outFile2 = "c:\\RWFile\\brightness.bmp";

M End of file name adjustment /11111111

image s_image;
lpHTiF yTHY B C10Mh //
s_image=readlmage(imageFile);
pCThrlF Cis es lpHTlF wTHY B || FOU //

// *khkkkkhkhkikkikkikk WT}OH"”OF 6I;u MTFC’a *khkkhkkkkhkhhkhkhkkkkkkkkhkkkhikikikik

Int b_offset;
Cout<<"Insert a number between -128 ~ +128 ";
Cin>>b_offset; //l 1¥bF CT wsdrk uryll eK brjariF fuk OYir
for(i=1;i<height-1;i++)
for(int j=1;j<width-1;j++)
s_image[i][j]+=b_offset;
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// *hkkkhkkkkhkk w-ﬁow‘l I—)OF 6ru wTFmK *hkhkkhkkhkhhkhkkhkhkhkhhhkhkhkhkhikk

cout<<"end proccessing....\n";
writelmage(outFile2, s_image);
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cﬁbf” JA\Q\ JS..':J\
#include"imageutil.n"
void main (void)

{
char *imageFile,*outFile2;
imageFile = "c:\\RWFile\BARIUM1.bmp";
outFile2 = "c:\\RWFile\\blurring.bmp";
image s_image, t_image;
s_image =readlmage(imageFile);
t_image=creatm(height,width);

// *hkkkkikkkikkikk L_lj'ﬁﬂfﬂrm 6ru wTFC'a *khhkkkhkhkkkhkkhkkhkhkkhkikkhkikkikkikkikik

for(i=1;i<height-2;i++)
for(int j=1;j<width-2;j++)

int s=(s_image[i-1][j-1]+ s_image[i-
1][3]+ s_image[i+1][j-1]+ s_image[i][j-
1]+ s_image[i][j]+ s_image[i][j+1]+
s_image[i+1][j-1]+ s_image[i+1][j]+
s_image[i+1][j+1])/9;
t_image[i][j] =s;
}

J[ FFFFFFSExE N 6fu WTF/K

cout<<"end proccessing....\n";
writelmage(outFile2,t_image);
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#include"imageutil.h"
void main (void)

{
char *imageFile,*outFile2;
imageFile = "c:\\RWFile\BARIUM2.bmp";
outFile2 = "c:\\RWFile\\ isolatedpoint.omp™;

image s_image, t_image;

s_image =readlmage(imageFile);
t_image=creatm(height,width);

int w[3][3]={{1.1,1}{1,-8,1}{1,1,1}};

// *kkkkkikkkkk Mﬁ{)fﬂ r|0|: 6ru WTFC’? *hkkkkkhkhkhkhkhkhkiikkhkkikhkkhkiikihkikikkx
for( int i=1;i<height-2;i++)
for(int j=1;j<width-2;j++)

{

int s=0;

for(int Xx=0;x<3;x++)

for(int y=0;y<3;y++)

s+=s_image[i+x-1][j+y-
1P*wIX]LyL;

t_image[i][j] =s;}

// *kkkkkikkikk wvﬁ.ol;ﬂ r|0|: 6ru l_lJTfﬂ)K *kkkkhkkkkhkkkikkikkhkhkhkihkkihkkiikkx

cout<<"end proccessing....\n";
writelmage(outFile2,t_image);
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#include"imageutil.h"
void main (void)

{

char *imageFile,*outFile2;
imageFile = "c:\RWFile\BARIUM2.bmp";
outFile2 = "c:\RWFile\\ isolatedpoint.omp";

image s_image, t_image;

s_image =readlmage(imageFile);
t_image=creatm(height,width);

int w[3][3]={{1,1,1}{1,-8,1},{1,1,1}};

// *khkkkkhkkikkkkikk Qjﬂ)fﬂl’)@F 6ru wTFC’a *khkkhkkhkkhkkkhkkhkhkhkhkhkhkhkkhkhkhkkhkiikikik
for(int i=1;i<height-2;i++)
for(int j=1;j<width-2;j++){
int s=0;
for(int x=0;x<3;x++)
for(int y=0;y<3;y++)
s+=s_image[i+x-1][j+y-1]1*wW[Xx][V];
s=abs(s);
if(s>255) s=255;
t_imageli][j] =s;}

// *khkhkkkhkkiikkikkik wv-l—}ol:n r}OF 6ru m-l-l;nm *kkkkkkhkkhhkhhhhkhkkhkkkkkkkhkikik

cout<<"end proccessing....\n";
writelmage(outFile2,t_image);
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#include"imageutil.h"

void main (void){

1 0 -1 -1 -2 -1

2 0 -2 0 0 0

1 0 -1 1 2 1
cner J.A\Q\ Jg.ﬁ\
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char *imageFile,*outFile2;
imageFile = "c:\\RWFile\BARIUM2.bmp";
outFile2 = "c:\\RWFile\\ isolatedpoint.omp";

image s_image, t_image;

s_image =readlmage(imageFile);
t_image=creatm(height,width);
int wh[3][3]={{-1,-2,-1},{0,0,0},{1,2,1}};
int wv[3][3]={{-1,0,1},{-2,0,2},{-1,0,1}};

// *khkkkkhkkkikk L_LJT'OF“HOF 6ru wTFC’? *kkhkkkhkhkkkhkhkkhkhkhkhkhkhkhkikikik
for( int i=1;i<height-2;i++)
for(int j=1;j<width-2;j++){

int v=0;

int h=0;

for(int x=0;x<3;x++)
for(int y=0;y<3;y++)
{
v+=s_image[i+x-1][j+y-1]*wv[Xx][y];
h+=s_image[i+x-1][j+y-1]*wh[Xx][y];
}
h=abs(h);
v=abs(v);
int s=h+v;
if(s>255) s=255;
t_image[i][i] =s:}

// *khkhkkkkkk Llj’ﬁUFHﬂUF 6ru wTF”)K *khkhkhkhkhhhhkhkkkkhkhkhkhihhhkhkkkk

cout<<"end proccessing....\n";
writelmage(outFile2,t_image);
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#include"imageutil.h™
void main (void){

char *imageFile,*outFile2;
imageFile = "c:\RWFile\P1PART.bmp";
outFile2 = "c:\\RWFile\\histogram.bmp";

image s_image;
s_image=readlmage(imageFile);

// *khkkhkkkhkkiikkikkikk @jﬂOfﬂﬂOF 6ru wTFc’a *khkkhkkhkkkhkhhkhkhkkkkkkkkhkkkkikikikik

int freq[256];// wipBp Wb 3b pFObly AFOB pCK M5l Ji WTHY B
int newgscale[256];
float hist[256];
float cdf[256];
for(int i=0;i<256;i++)

freq[i]=0;

Iuthrsp WtHB 3b PFObl AFOB pCK Ml c

for(i=1;i<height-1;i++)

for(int j=1;j<width-1;j++)

++freq[s_image[i][j1];

float dim=(height+0.0)*(width+0.0);
11(@Q0H3TyniF)rhreE WiH SbH wylrac sk yTrblF Ml ¢
for(i=0:i<256:i++)
hist[i]=(freq[i]+0.0)/dim;
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H/EmpCriF afQ0Ha ynfl crifOdF MiChalk I Yyl c
cdf[0]=hist[0];
for(i=1;i<256;i++){
cdf[i]=hist[i]+cdf[i-1];
newgscale[i]=cdf[i]*256;

HCrbOdF TCwaF W 41 c faL T M utbisF CAFTHITF S0y

for( i=0;i<height;i++)
for(int j=0;j<width;j++)
s_imagel[i][j]=newgscale[s_image[i][j]];

// *khkhkhkhkikikkkikk mef” r}OF 6ru WTFH)K *khkkkkhkhkhhkhrhhkhkikhkkhhkkhihiik

cout<<"end proccessing....\n";
writelmage(outFile2,s_image);

i (’\}'&M\ Lgud |8 jadsuw pld OId Byge
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NXi= OXi COS 0 + OYi SIN 0
NYi=-OXi SIN 0 + QYi COS 0
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#include "imageutil.h"

#include<Math.h>

void main()

{
char *imageFile,*outFile;
imageFile = "C:\RWFileWBARIUM1.bmp";
outFile = "C:\\RWFile\\rotat.bmp";
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image s_image;

s_image=readlmage(imageFile);

image t_image=creatm(height,width);

cout<<" inter the angle between 0~359\n";

int n;

cin>>n;

float angle=float(n*3.14/180);

for(int ox=1;0x<height-2;0x++)

for(int oy=1;0y<width-2;0y++)

int nx=0x*cos(angle )+oy*sin(angle);
int ny=-ox*sin(angle )+oy*cos(angle);

if(((nx>=0)&&(nx<height))&&((ny>=0)&&(ny<width)))
t_image[nx][ny]=s_image[ox][oy];
}

writelmage(outFile,t_image);
freem(s_image,height);
freem(t_image,height);
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#include "imageutil.h"
#include<Math.h>
void main() {

char *imageFile,*outFile;

imageFile = "C:\RWFileWBARIUM1.bmp";
outFile = "C:\\RWFile\\rotat.bmp";

image s_image;
s_image=readlmage(imageFile);

image t_image=creatm(height,width);
cout<<" inter the angle between 0~359\n";

s



TN preK a8 EpwnslF puhbplF Mihuf  prppn M WA puHbiF yhifs

intn;
cin>>n;
float angle=float(n*3.14/180);
/IR ik UpH TR 353rf) chCnlfk 3 riF
int ocx= height/2;
int ocy= width/2;

113mCatk CNY UpHTEF 9bJrf) chaCanik 3 riF

int ncx=ocx*cos(angle )+ocy*sin(angle );
int ncy=-ocx*sin(angle )+ocy*cos(angle );
113mCatk CY UpHTEF 35Jrf) cTaCanlF MFTOKBF
int dcx=ncx-ocx;
int dcy=ncy-ocy;
for(int ox=1;0x<height-2;0x++)
for(int oy=1;0y<width-2;0y++){
11 ItmCalF CIT3 WpH TR TN
int nx=ox*cos(angle )+oy*sin(angle)-ncx;
int ny=-ox*sin(angle )+oy*cos(angle)-ncy;

if((nx>=0)&&(nx<height))&&((ny>=0)&&(ny<width)))
t_image[nx][ny]=s_image[ox][oy];
3

writelmage(outFile,t_image);
freem(s_image,height);
freem(t_image,height);

Sl ) ol ) day Bygekadl 3yguall
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[-imread(‘x1.bmp’); ;)
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535 workspace )\ 3 W, Sa I 25520 3 ¥, directory
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[-imread(‘d:\myimages\imag\x2.jpg’y;

- size(dy: oYL 5ysuall slaf @00 Sk

imshow(ly : 2Y1 jeuzi Bel3 o gl 55all LY Y
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File Edit View dnset Took: Deskbop Wiedow  Help
Jodda k| R 0839L- Q08 a3

by Matlab sy J1sidu v—yo Sl
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imfinfo 'Ctl.bmp'

I

ans =
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Filename: 'Ct1.bmp'
FileModDate: '"13-yv: 9:0¢ Yooy — ez
FileSize: 220534
Format: 'bmp'
FormatVersion:  'Version 3  (Microsoft
Windows 3.x)'
Width: 573
Height: 381
BitDepth: 8
ColorType: 'indexed'
FormatSignature: 'BM'
NumColormapEntries: 256
Colormap: [256x3 double]
RedMask: []
GreenMask: []
BlueMask: []
ImageDataOftset: 1078
BitmapHeaderSize: 40
NumPlanes: 1
CompressionType: 'none'
BitmapSize: 219456

HorzR esolution: 0
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VertR esolution: 0
NumColorsUsed: 256

NumImportantColors: 0

I

ke -y g, Imwrite(],'m.jpgy SV gty 8ysealt bis Sa

Srod) Jlmadl (B 8ygaall SMygo ¥ Y 0
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0 & go)) g odsiinall Matlab ledas

0

[1=imread('p1part.bmp'y;// 5ypal) ke 5613
figure(1)//sais Guogu, dgarly cLii]

imshowI1y// 5ysall lebs|
tigure(2y// By sy Agarly elis)
imhist(I1)// ieko¥) Bypeall ol szidl el

[2-histeqI1y;// = s> dbgizs 3 5psall Lis 5 o Sgrad) s

tigure3)// suydor sy y Bgorly el

imshow(12)// sl g s B2l L]
tigure4// Bdakor s gany Agarly cLiS)
imhist(12)// Jotadl sy 8y9eall o2 gl gl

imwrite('eq.jpg)// Qo Cale (3 WA §yguall Lais
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el 31 Y dsdsune)t Matlab ol

[1=imread('barium.bmp'y;
H-[0-10;-15-1;0 -10];
[2-imfilterI1,H)y;

tigure(l)

imshow(I1)

tigure(2)

imshow(I2)

Sygall B Dl aiS F-v—y o

3 Syl 0SS ol agdsl, Sobel i JE s (3 s
kLo Ol (gosmnlly (B paldY)

1 2 1 -1 |0 1
0 0 0 -2 |0 2
-1 -2 | -1 -1 |0 1
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Bl CiiS ey Bysaall -y 0 S

1B o) 2iSS Dedsuned! Matlab ol

[-imread('barium.bmp'y;
H1-[-1-2-1;000;121];
H2-[-10-1;-202;-10-1};0
[1=imfilterd,H1);
[2=imfilterd,H2);

[3=-11+12;

imshow(I3)



s oreK /18 EpinslF puibplk MBLUF  pkppndam urlAR puHbiF uhiis

sl
BB Jas Loy € Y1 EYI (3 Dolod) (2285 pdsll (o -
RN
lyoeld 3505 2831 Slomll 8500 elas O dass n -
$aSy ¢l pluszaly ol Lo ST 4304l

3330 Jlad) S i e

Jist o Lalul sz ool JWB 3 et i) OF el L2dll (3 LSS
e gty Wl diny 37 JU ) Ust ) Bpall 4y
JosZ sSan Bty (U e o W) Slsa ) ks azisdl olssgl
Ll ) el Ol sl (3 by jaisnis 335 e Lol iy an)sb
ofl 3 aliy Ao o35 pf mie Ll sy LU 2LSTall U Ui 13)
23 e Lgadis B Bp ] Lagiy i) Joolid 1) Slows o
e v &) SV Bl LS an o Gt et Al Bl
Slighdl (3 Ll Jomtew @l mpd) 4y fisd plouial 1S sy
Al Wy aids 1Y (aSie amyss hed OF ST Of diey .ilenl
Bl o 18 ) e e dezmy el Oy ciBloy b 2gly9 Ylan o Oy
3o G Jeo il ke sl Kt sat Sl g Bpall 4 st

&



AN prBK /18 EpunslF puibpik MBLF  pkppndam urlAR puHbiF uhiis

”‘_.)WL," Ly el oo dgysd Jﬁj; 6\.)9’;:..»\ i8S U g.gjb.dj\ G P

1053 Gaw (sl (g2l Bl YU sl el il o)) (3 aslzn Y

S 2 a5l S i agys Lsd oLt b Matlab & ey

AUl YL ey
F= fft2f)
Of &
ESRRINEINENG o B NPT P FICIPYRSTI S §
(37 JB 3 (m x 0 sV a5 ahgaee 2E :F
e slel 2 Fagaall ste
W el abs ald pass Bl ik OLd
S=abs (F)
imshow alcul bl bl Sy
Jle

30 foir AL gy W3LES] 02 890 o wpysb Josd i R 3

Ol W$JL,M o a5 Osll glsgun Jg_m Ao



TN oreK /18 EpinslF puibplk MBLUF  pkppndam urlAR puHbiF uhiis

f=zeros22,30y;

£(10:12,10:20)=1;

imshow 'notruesize'y;
F=1ft2£,128,128);
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fftshift(l:); Y Aoy 4nysb o SSL
F-abs(fftshift(F)); «W susas iy (Jlar) Cib ol
figure;mesh(Fy; 41 pusced aomzdl by,
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figure;F=logF);
F=log1+F) f gl Q538 S e ey

S ass Mo bl sl s S e el a8 bsZ LB
I=mat2grayF); P Rl pasns dslsy Slpe (S

imshow(I); Tadany 2aklS 3 000)) glaisg
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ke ST gV ks g
f=zeros(22,30);
£(10:12,10:20)=1;
F=1ft2{,128,128);
F=absfftshift F));
imshow(f, 'notruesize'y;
figure;mesh(F)
figure;F=logF);

I=mat2grayF);imshow(l);

b @52 ab 350 e ol Lo OV 3ot

'bartum1.bmp'
t= imread¢‘barium1.bmp’y;

imshowfy;
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S=abs(Fy;

mesh( Sy;

w10

Bygal] aysd ugms Y E—Y 0SSN

T alg YU Cidal) 3550 g Al sl pen
Fc= fitshift(F;
S2=log(1+ abs(Fcy);

figure;mesh(S2)

s
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Frequency domain filtering operation

Fourier Filter Inverse
e function Fouricr
transform |

r H{u. v) transform

@ Flu, v) H{u, v)F(u, v)

i

flx.y)

Input
image
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function [D]=dftd(f)
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[m,n]=sizet);[
u=0:m-1y;
v=0:n-1);
id=find(u>m/2y;
uddy=uqdy-m;
id=tind(v>n/2y;
vdady=vdy-n;
[U,V]=meshgrid(u,vy;
D=sqrt(U."2+V."2y;
meshDy;

[m, n]=sized) audadl Lstal oy =l 350 a f 0] cm
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H=Ipf(£,10,'btw",2y;
F-tt2f;

G=H.*F;
g=realdftt2(Gyy;

g-mat2gray(g);
figure

imshow(g);
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1= f=imread|'plpart.bmp') :
2

ok close all

4

5

& = H=1lpf(£,80, 'btw',2);
T F=f£fc2 (£):

B = G=H.*F;

g - g=real (iffc2 (G)) ;

10 - g=matigravi(g) :

1) = figure

iz= imshow(g) :
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BB -0 [+ +11 [x %% |0
1 [-l function H=1pf (f,D0,typ=,n)
= D=dftd(£f) ;
3 - mesh (ffcshift (D))
4 - if nargin==3
&= n=1;
& end
= switch type
he- case 'ideal’ l
o= H=double (D<=D0) :
10 = caze ‘bt
3= H=1./ (1+(D./DO) ." {2%n) ) :
1l = case 'gus’
13 - H=exp (- {(D."2) ./ (2% ({DO~2) )} :
14 = end
15— figure
16 — mesh (fftshift (H) )
ir= - end
© LPFMAANm  x [lpfm x|
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1 [l function [D]=dfrd(f)

= [n,m]=size(f);

3 = u=0;: (m—-1);

q4 = v=0: ({n-1); |
R id=find (u>m/2);

b= ulid)=u(id)-m;

= id=find({v>n/2);

B = vi{id)=v{id)-n; |
B = [U,V]=meahgrid(u,v):

10 — D=sgqrc (U."2+V."2Z);

1= end
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Signature Verification from Research to
WSE" Commercial Application: Expeience of 25 years

— - .

Prof. Maan Ammar
(Biemediical Engineering Department
’ Damascus University, Syria)
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US businesscs and houscholds write ower &0 Ailliae checiy per yoar, and US finoncicl
nstitutions lose ever 10 billier doliars & yeor to check frouds. Barks con only verify less
thon 10% of oll chechs poid out. Bonks ond businesses started m the 19904 to
intercharge check images = an Interbank Oheck Imaging (ICT) open ervironment, Ag o
result. Automatic Signgture Verificotion (ASV) become o recessity. This regiity will be
briefly highlighted in the lecture.

ASY rescorch works started n the world i carly scventics(1970s). and accelerated in

1980s5) or. Amorg them et storted ot Nogoys University, Fulimuro-Yeshida
Lab (I983-1989). comtirued ond profotyped in Syric (1990-1995) Isternationaily
further developed (1908-on), patented i the USA (1999-2002), commercialized in the
USA g "cBonk™Discovery” software for signature and check verificgtion to
some famous borks in MNew York in . ord spread cliover the USA ond some other
courtries from 2003 The lecture will cover The whale ftory ircluding the difference
between reguremonts of ASY devtlopment in different emviconments rescorch, ficls-
test (prototypel ond wn octual [-C-T envirorment.

| . ] b

Firancing ig critical ot cach rtoge of deveiopment. Verture copital izsue for rescorchers
hoving only krowlcdoe will be highlighted Further, the lecture will folie about the
Developer-Fingrcer-Maorketer trigngle, its impartonce and mmplications.

For such complicated system, cooperation i necessary, The colisborgtion ond
coordination betweer intermatioral research groups (SYRIA SERMANY, and USA) »

the sector  for ing ond finglizing & seffwore product (the
- chank ) using the Intornct will be highlighted in the bght of the Discovery
developing exporence

Finglly, After 25 yeors of redcarch and application. further improvement is otill desired,
. Im this regerd, the new rescarch being done by professor Ammor during his scbbatical
s ot Watonchbe Laob on using muttisets of festures. 3-D Knowlcdge Reference
mﬂlmﬂu?chqfumuhﬂhwmm“:ﬂmﬁv
precess further will be briefly covered
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Fig. 1 A part of the article appeared in the famous

fimainichio newspaper.

I AENTET AIMUMLEANTE JC &85 Ieiesw =8 a O

A new computational system which detects false signatures once and for
all, irrespective of the quality of the writing material used, wvas devaloped
by a research group from the Department of Information System Engineering of
Kagova University.

This resaearch Eroup Their =system cblained, then, a
consists of Prof. Yoshida (48 rate of 81% of right answer in
years old) and Maan Ammar (35 testing the authenticity.
WOEArS old). & Syrian i Syrian An oquipment which identifies

_postgraduate student, bath the genuinity of signatures has
specializing in the same course boon developed by a specialized
of study = Information System company, and is already about to
Engineering. be put in practical use. The

= —— -
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£ 13 Y INTERNATIONAL ACADEMIC SERVICES
(T W el PO, Box 43364
] Louisville, KY 40243-43364, US.A,
m (502) 244-0816 r
\2-~+
Deéar Sir, September 13, 1989

It has been brought to our attention that {aur recent research resulls have
been published in technical literature read worldwide. Congratulations on such
a remarkable accomplishment! INTERNATIONAL ACADEMIC SERVICES |
takes great pleasure in selecling you {rom among many distinguished scientists
working in your field.

Whilst we applaud your successful attempt to push forward the [rontiers of
technology, we also wish to bring to your attention the fact that you may have
an excellent chance to further your professional career in g new an

rhallenging envirapment Faenlty vacancing in the Tinited States now atand al
8.5 percent and in the faster growing areas such as science and enginecring
they have reached a rate of 22 percent.

AUsrbHiF T ErpCatm 2 33F T I/ IKCHFm wyriniF SArCrhuws) wgsnaf uifhp es 9t
UYBITOBLIF WyIMOF wyrTbfbuf CAreChIF yr33s eB yntHe_afk/ ~~ wybirOBLF ICjarlF
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w2 American Board of Forensic
Handwriting Analysts

%

2 This is to certify that

o

p: 'f Maan Ammar Ph.D

Member

and is entitled to all the Rights, Benefits and
Privileges afforded to a member of the
ABFHA
who remains in good standing.
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SIGVA 1.0

S5IGnature Venfication and Analysis Software {(SIGV]

A breakthrough in PC Applications

Y "-:‘ ~ - L ;FI
TN Lo Oa2aXNIAN
M
[
(| omili] .

SIGVA is 2 breakthroush in PC
applications. It fully automates the process
of venfication of signatures on checks and
documents using IBM PC  compatible
machines. It 1= able to detect forged
signatures mcluding skilled one: whalst
accept gemuunes with considerable natural
wvarations. 3IGVA deals efficiently with
signatures written in any language (English,

Arabic, etc. :.-
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57 ABSTRACT

An auromane signatues verification systom is set foah thay
utilizes n eakn routine for comparing signatures nsung
forensic hand writing methodology, A scopmdary program is
uscd to modily ihe algorithims used by the main program for
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conseding of a phlrality of genuine or nulh:ntlnl:cd sigia-
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(WO/2001/041051) METHOD AND APPARATUS FOR VERIFICATION OF
SIGNATURES

Bibdio. Data Description Claims Mational Phase Nokces: Documents

Latest bibliographic data on file with the Infernational Bureay ae
Pub. No: WOROG1 1041051 Intarnational Application No.: PCTIUIS2000/0372885
Publication Date: 07.06.2001 Intermational Filing Data: 04,1 2.2000

Chapter 2 Demand Filed: 02.07.2001

PC: GOGK 9002006 01)

Applicants:  KETEL, LLC [USAJE] 180 West End Avenue, 100, New York, NY 10023 (LIS) (A6 Evcap! US)
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Agent: HANDAL. Anthody, H.. Handal & Morafisky, 80 Washinglan Street. Norwalk, CT 05854 (US).
Priority Data: 09453730 02121899 US
Titke: METHOD AND APPARATUS FOR VERIFICATION OF SIGNATURES

Abstract:  An sulomalic signalure verification system (10) Is Sal forth ivat

wiilize s a main routine {12} for companing signatures using forensic : =
hand writng methodology. A secondary program (14) is usadto
modify the algarthms used by the main progeam (12} for makang

adjustments hereto based on eiher sdditional data consisting ofa

plurality of ganuine or authenbcatad signabures or changes in a J 2=
persan’s signature due o 3ging of some alher physical change

resuiing inva changé in signature fealures, Over seventy thousand

signalutes can baverified in one hour USing 2 singie persanal

computer In addition, authentic signasture data having & resolution @
as5 fow as B0dpl can be used
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ASY CurProdoct omr CuriomErs Testimanials About Us Contact

About ASV

ASV was founded in 1968 through the collaboration of Sam Koo, an expernced
antreprenenrin banking sefiware technology, and Maan Ammar, 3 professor and
immevator of information computing systams

Basad on Dr. Ammar's algorithm for signators verification, ATV exrnad it first
U.5. Patent in 2998, and the next vear, the company introduced its check frand
prevéntion software, sBank™DISCOVERY, to the banking market Asv
succasstolly instalied its firs system in oot City Kational Bank in Los Angeies
who anticipated cver $100 oo0 annoally in savings a5 3 result. Under Mr. Kod's
lnadership, the company Sourished, sipning'on seventy additional banks in the
first several years

Simee then A5V has seaght drelessly to realizeits mistion - the toml
eliminzrion of eheck frand - through the sontimu| improvement of
2B DISCOVERY.

In additian to its prodocs. ASV seelei 1o connter check frand at 3 cabtural level, by
siving edocational presentations and sponiaring risk and faud mansgsment
conferansd

Our Approach

Instead of reacting to existing types of frand,; ASV anticipates new types and
devises methods 1o pravent them, mfroducing new faxiunes svery yEar to snhance
eBank™NLISCOVERY s capabilites. Unliie 2oy othar vendor's saftware, ASV's
yysiem is built oa its owa reeanch and teckeclogy. 1t is oot 2 miziure of
thind-party solutions that risk being incompatible or pui-of-date with aach other
BNk MDESCOVERY 5 2 complate system devaloped srnergivtically for the best
Tesulis

With bank reperts pointing to incraases in check frand amonnts every year, ASV is
as committed a5 ever to providing seenrate. relivhls and sfferdabls framd
prevention i financial mstimnons sverywhers.

QOur Company

ASY is led by Sam Koo, Masaging Director, Our sl indledes tmams for Sales,
Rassarch and Developmant, aod Support. Wa kave offices in ew York, Germany,
and the Middls East The company i overseen by 2 board of four members, who
colectively mepreant over 100 T of butiness experiesce

A ey piF "ejix es" sk Ujh uybHapsnF ubh T niK wbOWHF Mline
CT brK! 3Tp) "Hb afh" CyI TF A12MF cliChb B ybprIrlf) U B ybO THF
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ASV  QurProduct  OurCustomiers  Testimonials  AboutUs  Comtact

Our Customers

At ASV, we are dedicated to you, car customers, and know that you, in tom, are Compared to all the

ini uddi;ul m;w“m “}ﬁhmﬂwpm vendors we twork with, you
g, Suppot, ity assurance. Yoo trust s

VOuF clstomers’ accounts, and we strive to daliver on that promise evervday. are number ane!

~ Roval Bank of America

Riad more tastimoninls «

all across the U5 They range from small community banks to tacger multi-state

aperatione, We wark with them directly or through distriutors, We are also

developing partnerships with banks overseas.

1 you are interested in using any of sur sBank products for your bank or client
please contact our sales taam,

Comiact U
Sopynght B ID1E ATV Taahng kagran Al P Faseret

WylFHaF CTb a3k aCbal Ty LWH3) pnyT coF ebsaLyf

Hjx JbjiT 6amm UfrbHiF Vyrt fifc aCbal 1) fbirde! cT omdr(s SAsblyTikm
.(FyBHT Ly I CKHyfB



