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Recognition using Chain Code

Abstract

The process of recognizing the processed patterns makes the
pattern data useful for the computer. It plays a significant role in the
field of pattern recognition and computer vision. So, the image capture
is an inaccurate process in terms of the distance from the object.
Therefore, the image capturing for object from the inside of a moved
vehicle, for example, will lead to a change in the distance between the
object and the vehicle for each captured image and finally a change in
the size of the object image size inside the image. Viewing that the
techniques of chain coding are considered the most used in presenting.
Therefore, this study has recognized the patterns inside the image by
using the chain coding .In the paper, the most important problems that
the application of recognizing patterns by using the chain coding and
the methods of solving them have been presented .The chain coding
has been applied on the images of the regulated and the unregulated
geometrical patterns .The problem of changing size has been solved
by a suggested method and this method has proved to be of high
efficiency in recognizing the patterns of various sizes .Also, the
method has proved a higher efficiency compared with Rehman to
process the size changing in which the chain coding is used.

((Shahab,2009)

(Sleit)
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,(Rehman,2010)
, (Sleit)
4 Connectivity of the
(8 connectivity of the segments ) (Segments)
(1) (2011, ksl
,Freeman Chain Code(FCC) 1961 (Freeman)
.(Junding,2009)
3 2 1 1
% .
4 “‘7 l:‘* 0 2 *I—l —
abliadl o oL - §(2) abliall o oLl 4 ("
ALl jua s ki (1) gl
(Shape Matching) (Pattern Recognition)
( Motion Analysis )
(Straight Line (connectivity Analysis)
(Classification Target) Determination)
: .(Bose,2000)

(2008)
Wanitchai et al.
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(HSV)
,(Fuzzy Logic)

(Longest Common Subsequence

Algorithm)
4000 ,
(2009) .(Wanitchai,2008)
Rehman
, (Nastaliq)
.(Rehman,2009)
Junding
Minimize Statistical , Chain Code Histogram (CCH)

, Direction Code (MSDC)

Chain Code s , Chain Code Distribution Vector(CCDV)
Chain Code Spatial ,Relativity  Entropy(CCRE)
,Distribution entropy(CCSDE)

Raviraj et al. .(Junding,2009)

.(Raviraj,2009)
( ) Lawal et al. (2010)
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John (2011) .(Lawal,2010) %99
et al.
.(John,2011) (Image Centroid) s
An et al.
.(An,2011)
3
(Start Point) A1
(Rotation)
(Scaling) 3
: (Normalization)
.(Rehman,2010)
,(2) (Rotate) (Shift Left) ( )
1(3_A)
1(3-B)

.(3-C)
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) (D
(7)
[xx,yy]=find(a);
(yy) (xx)
XX
Wy X
X=min(xx); AL 3, 5l (7) JoEN
y=min(yy);
3.5
(x,y)
(X- (X- 1 3Y) (X- 1 ay- 1 )
:(8) (x.v+]) (x,y-1) Ly+1)
x-1,y-1 x-1,y x-1,y+1
x,y-1 X,y x,y+1
X+1,¥y-1 x-1.y x-1,y+1
L aaad) g (A BlED (8) Joi
0)
: (D
k=1;
xxp(k)=x;
yyp(K)=y;
k=k+1;

if (a(x-1,y-)+a(x-1,y)+a(x-Ly+1)+a(x,y-1)+a(x,y+1) >0)
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if (a(x-1,y-1)==1)
[XXp,yyp,k,x,y] = ﬁll_X_y (Xxp,yyp,x-l y- 1 9k) 5
elseif (a(x-1,y)==1),
[XXp ,yyp,k,x,y] = ﬁll_X_y (XXp sYYP,X- 1 ’Y9k) 5
elseif (a(x-1,y+1)==1)
[XXp ,yyp,k,X,Y] = ﬁll_X_y (XXp sYYP-X- 1 9y+ 1 9k) 5
elseif (a(x,y-1)==1)
[Xxp,yyp,k,x,y] = ﬁll_X_y (XXp,yyp,x,y- 1 ’k);
elseif (a(x,y+1)==1)
[XXp ,yyp,k,x,y] = ﬁll_X_y (XXp sYYP,X- 1 ’y+1 ’k);
end
end

flag=1;
ii=0;
while ((flag==1)&&(ii<=LL))
flag=0;
if ((a(x-1,y-1D)+a(x-1,y)+a(x-1,y+1)+...
a(x,y-1)+a(x,y+1)+...
a(x+1,y-1)+a(x+1,y)+a(x+1,y+1))>1)
flag=1;
ii=ii+1;
if (a(x-1,y-1)==1)&& (find_pixel in_xxp_ yyp(xxp,yyp,x-1,y-
1,k)==0)
[Xxp,yyp,k,x,y]= ﬁll_X_y (xxp,yyp,x-l,y-l,k);
elseif (a(x-1,y)=—=1)&&(find_pixel_in_xxp_yyp(Xxp,yyp,Xx-
Ly,k)==0)
[xxp,yyp,k,x,y]= fill_x_y (xxp,yyp,x-1,y,Kk);
elseif (a(x-1,y+1)==1)& &(find_pixel in_xxp_ yyp(xxp,yyp,x-
1Ly+1,k)==0)
[XxpayypakaX9Y]= ﬁll_X_y (xxp,yyp,x-l,y+1,k);

elseif (a(x,y-1)==1)&&(find_pixel_in_xxp_yyp(xXxp,yyp,X,y-
1,k)==0)
[XXp ’yypskaxay] = ﬁll_X_y (XXp s YYP,X,y- 1 9k) 5
elseif
(a(x,y+1)==1)&&(find_pixel_in_xxp_yyp(xxp,yyp,X,y+1,k)==0)
[xxp,yyp,k,x,y]= fill_x_y (xxp,yyp,x,y+1,K);
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elseif (a(x+1,y-1)==1)&&(find_pixel _in_xxp_yyp(xxp,yyp,x+1,y-
1,k)==0)
[Xxp,yyp,k,x,y]= ﬁll_X_y (Xxpayyp’X+1’Y'1’k);
elseif
(a(x+1,y)==1)&&(find_pixel_in_xxp_yyp(xxp,yyp,x+1,y,k)==0)
[xxp,yyp,k,x,y]= fill_x_y (xxp,yyp,x+1,y,K);
elseif
(a(x+1,y+1)==1)&&(find_pixel in_xxp_ yyp(xxp,yyp,x+1,y+1,k)==0)
[xxp,yyp,k,x,y]= fill_x_y (xxp,yyp,x+1,y+1,Kk);
end
end
end

(fill-x-y) (ypp) (xpp)

function[xxp1l,yypl,k,x,y]= fill_x_y (xxpl,yypl,x1,y1,k1)
xxpl(kl)=x1;
yypl(kl)=y1;
k=k1+1;
x=x1;
y=y1;
end
Cua | ddadill e Gag Al Al Jiad 68 (find_pixel in_xxp_yyp)
i Al 13) a5 4 e () S ret e ol ddadill Caa gl ret el Al as
@.A)..\Mclas-d‘gqu’T}mO}ﬁmu\ﬂ\%ﬂ&Mretwoww\
DY)
function ret=find_pixel_in_xxp_yyp(xxp,yyp,X,y,k)
i=2;
ret=0;
while i<k
if (xxp(i)==x) && (yyp())==y))
ret=1;
i=k;
else
i=it+1;
end
end
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4.5

, (10)
row_dim_grid=ceil(row/10);
col _dim_grid=ceil(col/10);
; (9) :
: row_dim_grid
:col dim_grid
i ()%
> col
T
. ._I_.:'* _“-.'_JI

= -.l‘ )J

i

Y, -
L1 "“‘\- a
* % m n 2

Jeaall Ay AR susat (9) Jei)

—

5 W "
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len=length(xxp);
for g=1: len

(yyp)
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9.5

(Xxp)

(1)

if (mod(xxp(g),row_dim_grid)~=1)&& (mod(yyp(g),col_dim_grid)~=1)

xxp(g)=0;
yyp(g)=0;

end
end

(1)

[ex,cy]=find(xxp);
clen=length(cx);
xpp=zeros(clen,1);
ypp=zeros(clen,1);
m=0;
for n=1:len
if (xxp(n)>0)
m=m-+1;
Xpp(m)=xxp(n);
ypp(m)=yyp(n);
end
end
m=m+1;

xpp(m)=xpp(1);
ypp(m)=ypp(1);

,(10)
y (xpp)
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(11)

: (min_distance)
( min_distance) . (yp) (xp)
(col dim_grid) (row_dim_grid)

e=1;
xp(e)=xpp(1);
yp(e)=ypp(1);
min_distance=min(row_dim_grid,col dim_grid);
for g=2: length(xpp)
D=find_distance(xp(e),yp(e),xpp(g),yPP(g));
if (D>= min_distance)
e=e+l;
xp(e)=xpp(g);
yp(e)=ypp(g);

end
end
e
Fa's
o
L] L]
58
b— sart poemd
e
-
g L3 & 4
a L] 10 18 b ] 24 ]
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7.5

thetal=atand(dy/dx);
theta=abs(thetal);

(°45)
(°32) (°0)
(°68) (°32) .(°0)
(12) (°90) (°43)

if ((theta>=0)& & (theta<=23))
theta=0;

elseif ((theta>23)& & (theta<68))
theta=45;
else theta=90;

end

4 o= 00"~

32<B<68 1

3 T
B=45° \ /
4 0
" D=B<32 / \
) 2 2
6

X a=0°

A A 2 ) B Al 3 S (12) Jed)
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(12)
(°45) dy dx
(°90) (5)
(°0) (6)
(4)
if (dy>0)&&(dx>0))
if (theta==45) chain_cod=5;
elseif (theta==90) chain_cod=6;
else chain_cod=4;
end
end
(°45) dx dy
(°90) (1)
(°0) , (2)
: (0)
if (dy>0)& & (dx>0))
if (theta==45) chain_cod=5;
elseif (theta==90) chain_cod=6;
else chain_cod=4;
end
end
dy dy
3) (°45)
(°0) , (2) (°90)
: 4)
if ((dy<0)&&(dx>0))
if (theta==45) chain_cod=3;
elseif (theta==90) chain_cod=2;
else chain_cod=4;
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end
end

(7)
(°0) , (6)
(0)

if ((dy>0)&&(dx<0))
if (theta==45) chain_cod=7;
elseif (theta==90) chain_cod=6;
else chain_cod=0;
end
end

dx y
dx

if ((dy==0))
if(dx<0) chain_cod=0;
else chain_cod=4;
end

end

(6) dy

if ((dx==0))
if(dy<0) chain_cod=2;
else chain_cod=6;
end

end
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