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ABSTRACT

Text encryption is a very important field in application of data
transformation through the digital networks, and the Internet, so it is very
necessary to do encryption operation on the text data to get more security in
data transformation.

In this paper, we present a method -Template Matching- to encrypt
data which is represented in form of image with BMP extension by using
Mono Digital Images method with partial compression for the data by using
RLE method which increases the security of the method and reduces the file
size.

The application results is efficient for the printed or handwritten text
in Arabic or English or any other language, and for the maps or sketches
images. The method gives a good ability for data encryption. It is suitable
for data transformation through the Internet networks.

Keywords: Image Processing, Object Recognition, Images Encryption,
Template Matching, Data Encryption, BMP, Mono Images, Data
Compression.
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FILE oout, txt;

int **data_ thin; /* Uil alily)) ddgéas */

int m0[2][2] = {{0,0},{0,0}}; int m4[2][2]

int ml11([2][2] = {{1,0},{0,0}}; int ml2[2][2]

int m13([2][2] = {{0,0},{1,0}}; int ml4[2][2]

int m21[2]([2] = {{1,1},{0,0}}; int m22([2][2]

int m23([2][2] = {{0,0},{1,1}}; int m24[2][2]

int m25[2]([2] = {{0,1},{1,0}}; int m26([2][2]

int m31[2]([2] = {{0,1},{1,1}}; int m32[2][2]

int m33[2]([2] = {{1,1},{0,1}}; int m34[2][2]

K -

LUl bl ddghadl sda slal

{{1,1},{1,1}};
{{0,1},{0,0}};
{{0,0},{0,1}};
{{0,1},{0,1}};
{{1,0},{1,0}};
{{1,0},{0,1}};
{{1,0},{1,1}};
{{1,1},{1,0}};

gasdll 7 il

void fill matrix fron binary file out (int **data,int row,int

)

col)
{
int n=999;
y = 0;
while ( ( !'feof (txt) ) && (y <row) )
{
x=0;
while ( (!feof (txt) ) && ( x < col)
{
fscanf (txt ,"%i", &n) ;
dataly] [x]=n;
X++;
}
yt++;
}
}
2 I —————

il dilhaa o))

void templates matching(int **data,char *s,int nr,int nc)

{
int j,kk,y c,sw,mm,pl,p2,p3,p4;

if ((oout =
{
fprintf (stderr,
getch();
exit (0);
}

flush (oout) ;

fprintf (oout, "%i

int x ¢ = 0;

int nx=nr-2;

int ny=nc-2;

while (x ¢ <= nx )

fopen ("out2.d",

%1 \n",nr,nc);
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/* output file*/
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y ¢ = 0;
while (y_c <= ny)
{
flag=0;

int sm = /*c.f;a.ﬂ/?ﬁ Slaalel] £gandt]

data[x c] [y cl+datal[x c+1l] [y cl+data[x c][y c+l]l+data[x c+1][
y ctl];

switch (sm)
{
case 0:flag=1; fprintf (oout,"%$i ",0); break;

/° 0= s ¥/
case l:int x = 1 ;

/* 1= Clialel geana */
while ((flag==0)s&s& (x <=4 ))
{

switch (x)

{case 1 :pl= datalx cl[y cl&&mll[0][O0];
p2=!(datal[x c]ly c+1]|Iml1[0][1]); rgalll diilhe
p3=!(datalx c+1] [y c]|Iml1[1]([0]);
p4=!(datal[x c+1] [y c+1]||ml1[1][1]);
sw=(pl&&p26&&p3&&p4) ;
if (sw==1) {flag=1l;
fprintf (oout, "%1i
", 1)
fprintf (oout, "%1
",4);}
/*14= a7/
else x++;
break;

case 2 :pl=!(datalx c]l[y cl|Iml2[0]1[0])
p2= datal[x_c] [y _c+1]&&m12[0] [1]
p3=!(datal[x c+1][y cl|Iml2[1][0

1)

p4:!(data[x_c+1][y_c+1]||m12[1][1]);
sw=(pl&&p26&&p3&&p4) ;
if (sw==1) {flag=1;
fprintf (oout, "%i

fprintf (oout, "%1

/*13= sui o/
else x++;
break;
case 3 :pl=!(datal[x c][y c]||Iml3[0][0]);
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[(11)7

p2=!(data[x _c]l[y c+1]|[Iml13[0]
(01;

p3=data[x c+1][y cl&&ml3[1]

p4=! (data[x c+1][y c+1]|Iml13[1][1]);
sw=(pl&&p26&&p3&&p4) ;
if (sw==1) {flag=1;
fprintf (oout,"%1i ",1);
fprintf (oout,"%1i ",2);

/*12= jodl ¥/
else x++;
break;
case 4 :pl=!(data[x c][y c]|Iml4[0]

[(01);
p2=!(data[x c] [y c+1]||ml14([0][1]);
p3=!(datalx_c+1][y c]||ml4[1][0]);
pd4=data[x c+1][y c+1]&&ml4[1][1];

sw=(pl&&p2&&p3&&p4) ;

if (sw==1) {flag=1l;
fprintf (oout,"%1i ",1);
fprintf (oout,"%1i ",1);

/* 11= jas */
else xt++;
break;

case 2:x = 1 ;
J* 2= Sl goana ¥/
while ((flag==0)&&(x <=6 ))
{ switch (x)

{
case 1 :pl=data[x c][y cl&&m21[0][0];
p2=datal[x c][y c+1]&&m21[0][1];
p3=!(datalx c+1][y cl|Im21[1][0]);

p4=!(data[x c+1] [y c+1]||m21[1][1])~
sw=(pl&&p26&&p3&&p4) ;
if (sw==1) { flag=1;
fprintf (oout, "%1i

fprintf (oout, "%1i

/° 26= 5w ¥/
else X++;
break;
case 2 :pl=!(datal[x_c][y c]l|Im22[0][0]);
p2=datal[x c] [y c+1]1&&m22[0][1];
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p3=!(data[x c+1] [y c]|Im22[1][0]);
pd4=datal[x c+1] [y c+l]&&m22[1][1];
=(pl&&p2&&p3&&p4) ;

if (sw==1) {flag=1l;
fprintf (oout,"%1i ",2);
fprintf (oout, "%1i
", 2) i}
/*22= jad ¥/
else X++;
break;

case 3 :pl=!(data[x _c]ly cl||m23[0][
p2=!(datal[x c] [y c+1]]|m23[0
p3=datalx c+1]1[ ~cl&&m23[1] [
pd4=datal[x c+1] [y c+l]&&m23[1
=(pl&&p2&&p36&6&p4) ;
if (sw==1) { flag=1l;
fprintf (oout, "%1i

01):
10107
01;
10113

fprintf (oout, "%1

J* 21= jod ¥/
else x++;
break;
case 4 :pl=data[x c][y cl&&m24[0][0];
p2=!(datal[x c] [y c+1]]|m24[0
p3=datal[x c+1][y cl&&m24[1][

101])
01;
p4=!(datal[x_c+1] [y c+1]|[m24[1][1]);

=(pl&&p2&&p36&6&p4) ;
if (sw==1) { flag=1;

fprintf (oout, "%i

fprintf (oout, "%1

/* 25= jull %/
else x++;
break;
case 5 :pl=!(datal[x c][y c]l|Im25[0][0]);
p2=datal[x c][y c+1]1&&m25([0] [1];
p3=data[x c+1] [y cl&&m25([1][0];

p4=!(datalx c+1] [y c+1]||m25[1][1]);
=(pl&&p2&&p36&6&p4) ;
if (sw==1) { flag=1l;
fprintf (oout, "%1

fprintf (oout, "%1
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/*23= jad ¥/
else x++;
break;
case 6:pl=datal[x c][y cl&&m26[0][0];
p2=!(data[x c][y c+1]|Im26([0][1]);
p3=!(datal[x c+1][y c]|Im26[1][0]);
p4=data[x_c+l][y_c+l]&&m26[l] ;
=(pl&&p2&&p3&&p4) ;
if (sw==1) { flag=1l;
fprintf (oout, "%1

", 2)
fprintf (oout, "%1i
",4) )
/*24= ol 7/
else x++;
break;
}
}
break;
case3:x=1;
/* 3= Slslell ggane ¥/
while ((flag==0)&&(x <=4 ))
{ switch (x)
{
case 1 :pl=!(datal[x c][y c]l|Im31[0][0]);

p2=datal[x c][y c+1]1&&m31[0][1];

p3=data[x c+1] [y cl&&m31[1][0];

pd4=datal[x c+1] [y c+1]&&m31[1][1];

=(pl&&p2&&p36&6&p4) ;
if (sw==1) { flag=1;
fprintf (oout, "%1i

", 3);

fprintf (oout, "%i

/¥ 31=jad 7/
else x++;
break;
case 2 :pl=data[x c][y cl&&m32[0] [
p2=!(data[x c] [y c+1]]||m32
p3=datal[x_ c+l][ cl]&&m32[1
pd= data[x_c+l][y_c+l]&&m32
=(pl&&p2&&p36&6&p4) ;
if (sw==1) {flag=1;
fprintf (oout,"%i ",3);
fprintf(oout,"o

101])
017
]

0]
[0
11
(110117

",2);5})
/*32=jall ¥/

else x++;
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break;

case 3 :pl=datalx c]l[y cl&&m33[0][
p2=datal[x _c] [y c+1]1&&m33[0
p3=!(data[x c+1][y c]||m33
pd4=datal[x c+l] [y c+1]&&m33
sw=(pl&&p2&&p3&&p4) ;
if (sw==1) {flag=1;

01;
1011
[11[01);
[11[1

]
[
1
11[1];

fprintf (oout,"%i ",3);
fprintf (oout, "%1

/*33=,Qﬂ a
else x++;
break;
case 4 :pl=datalx cll[y cl&&m34[0][0];
p2=datal[x c][y c+1]1&&m34[0][1];
p3=data[x c+1] [y cl&&m34[1][0];
p4=! (data[x c+1] [y c+1]|Im34[1][1]);
sw=(pl&&p2&&p3&&p4) ;
if (sw==1){ flag=1l;
fprintf (oout,"%i ", 3);
fprintf (oout, "%1

/% 34=Jad 7/
else x++;
break;

}
break;
case 4:flag=1;

/* 4= gl geana ¥/
fprintf (oout,"%i ",4);
/* 4=l Y
break;

}

y ctt; y ctt;
{
X _CH+; X _CcH+;
{fclose (oout) ;}

void stage2 (int **data thin,int row,int col)

}
fill matrix fron binary file out(data thin, row,col);
templates matching(data thin,"out2.d", row,col);

}
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void main_cod()
{
if ((txt = fopen("bmp-b.d", "r"))== NULL) /* input file */
{
fprintf (stderr, "Cannot open input file.\n");
getch();
exit (0);
}
flush (txt); rewind (txt);
int row,col;
fscanf (txt,"%1i%i", &row, &col);
stage2 (data_thin, row,col);
fclose (txt) ;
delete (data_ thin);

S —— ) s jalls Galal) eyl ahidll oo
____~k/

"3 Bit u;\gb JSL¥3AT
void stage3 ()
{int n = 999 ,
if ((oout = fopen ("out-b.d", "w"))== NULL) /* output file*/
{
fprintf (stderr, "Cannot open input file.\n");
getch();
exit (0);
}
flush (oout) ;
while (!feof (txt) )
{
fscanf (txt ,"%i", &n) ;
switch (n)

{

case 0 :fprintf (oout,"%i %i %i ",0,0,0); break;
case 1 :fprintf (oout,"%i %i %i ",0,0,1); break;
case 2 :fprintf (oout,"%$i %i %i ",0,1,0); break;
case 3 :fprintf (oout,"%i %i %i ",0,1,1); break;
case 4 :fprintf (oout,"%i %i %i ",1,0,0); break;
case 5 :fprintf (oout,"%i %i %i ",1,0,1); break;
case 6 :fprintf (oout,"%$i %i %i ",1,1,0); break;
}
}
fclose (oout) ;
}
/* ____________________________________________________ */
void main cod()
{
if ((txt = fopen("out2.d", "r"))== NULL) /*input file*/

{
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fprintf (stderr, "Cannot open input file.\n");
getch ()
exit (0);
}
flush (txt); rewind(txt);
int row,col;
fscanf (txt,"%1i%i", &row, &col);
stage3 () ;
fclose (txt);

[ — A*AA\ALEPJQLJQEJ‘uﬁ“UJ\ciﬁ‘“ —————————

" HEX A Jagadll’

FILE binary txt; /* input file */
void stage4 ()
{
int nl = 999 ,n2 = 999 ,n3 = 999 ,n4 = 999; /* initial values*/

if ((oout = fopen("hex.d", "w'"))== NULL) /* output file */
{
fprintf (stderr, "Cannot open input file.\n");
getch();
exit (0);

}
flush (oout) ;

while (!feof (txt) )
{
fscanf (txt ,"%i", &nl)

’

if (!'feof (txt) ) fscanf (txt ,"%1i", &n2) ;
else n2=0;

if (!feof (txt) ) fscanf (txt ,"%i", &n3) ;
else n3=0;

if (!'feof (txt) ) fscanf (txt ,"%1i", &nd4d) ;

else n4=0;
int sm=nl+n2+n3+n4;
switch (sm)

{

case 0 : fprlntf(oout "si o",0); break; /*0000*/

case 1 :if (n4==1) fprlntf(oout "yio",1); /*0001*/
else if (n3 ) fprlntf(oout "yio",2); /*0010*/
else if(n2== ) fprintf (oout,"%i ",4); /*0100*/
else if(nl== )fprintf(oout,"o ", 8); /*1000*/

break;

case 2 :if( (n3 ) & (n4—— )) fprintf (oout,"%i ",3) ; /* 0011 */
if ((n ) && (N )) fprintf (oout,"%i ",5) ; /* 0101 */
if ((n ) && (n )) fprintf (oout,"%i ",6) ; /* 0110 */
if ((n ) && (n ))

fprintf(oout,"o ",9) ; /* 1001 */
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if ((nl==1)s&& (n3==1)) fprintf (oout,"%c ",'A') ; /* 1010 */
if ((nl==1)&& (n2==1)) fprintf (oout,"%c ",'C"); /* 1100 */
break;
case 3 :if (n4==0) fprintf (oout,"%c ",'E"); /*1110*/
else if (n3==0) fprintf (oout,"%c ",'D"); /*1101*/
else 1if (n2==0) fprintf (oout,"%c ",'B'); /*1011*/
else if (nl==0) fprintf (oout,"%1i ",7); /*0111*/
break;
case 4 : fprintf (oout,"%c ",'F'"); /*1111*/
break;

}
}

fclose (oout) ;

{

void stage four ()
{
if ((binary txt = fopen("out-b.d", "r"))== NULL)/* input file */
{
fprintf (stderr, "Cannot open input file.\n");
getch () ; exit (0);
}
flush (binary txt); rewind(binary txt);
int row,col;
fscanf (binary txt,"%i%i", &row,&col);
staged () ;
fclose (binary txt);

}
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