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Each run length, r, in the first row of the input image is regarded as a new block
node n;. For a new node, its geometric measure is the coordinates of its upper left
and lower right vertices ((Xy, ¥,), (X}, Y)) initialized as X,, = ,(r), Y, = y(r) and
Xy =2,(r) + 1Y, = y(r) + 1, where z,(r), z.(r) and y(r) denote the beginning and
ending column numbers and row number of run length 7.
For the successive rows in the image {
For each run length 7, in the current row {
If , is 8-connected to a run length in the preceding row {
If r, is 8-connected to only one run length r; and r; connects to only r,
below it and |z,(r,) — Xy (m)| < T, and |z (re) = Xi(n;) + 1| < T then
r. is merged into the block node n;, where n; is the block node involving ;.
X, = Averagenen {mo(ri)}, X1 = Average,,en {ze(ry)} and ¥, = ¥, +1.
Else, r, is regarded as a new block node n;.y, initialized with edges e(n;41, n;)
to those block nodes {n;} in which there is a run length 8-connected to ..
}
Else, 7. is regarded as a new block node n;.
}
}
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D, (O;,0;) = max[Y, (0;),Y, (O;)] - min[Y, (0,),Y,(0;)] (Y-Y)
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vp(X,y)=vp(X,y-1)+f(x,y)
vp(0,0)=f(0,0)
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fory=0toH
forx=0to W
if(x > Th && (f(x,y)=0 || 'border(x-1,y)))
break;
elseif(vp(x,y) > y+1-Th || vp(X,H-Th)>H-y-Th)
border(x,y) = true;
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Local_Sauvola™

Local_White™'?

Local Bernsen''®

Local Palumbo®'

Local _Yanowitz''®

Local_Kamel'

Local_Oh™

Local _Yasuda'™

T(i.f)=m(ij)+k.o(i))

where k= —0.2 and local window size is b=15
olij) ||

Ru}:n’:{u}+{1 +k. ?’;—1“

where k=05 and R=128

1m0 )=I{ij)*bias

B(ij)=

(1) [D otherwise

where m,,.. 1./} is the local mean over a w=15-sized
window and bias=2.

T(1,7)=0.5{max,J i+ mj+n)]+min,] Ki+mj+n)]}
where w=31, provided contrast C(ij)=lyg(1.)
— Mol )=15.

B{jrﬂ21 if 'I“J}E:' T1 ar mneigh T3+ Tﬁbmcenlerrﬂi
where T7,=20, T,=20, T;=085 T,=10, Ts=0,
neighborhood size is 3> 3.

im_ - Toli )= Taq(i0)+ Roli,))/4

where R,(i.j) is the thinned Laplacian of the image.
B(1.)="11{[L(i+ b aLl(i—b)IV[L(1j+D)AL(1,]

—b)]} LL(i+b,j+b)aL(i—b,j—b)]v[L(i+b,j
—byal({i—b j+b)]}
where

1 My i) —Ni)]=T,

L{ij)= =17, T,=40
(1) 0 otherwise W P
Define the optimal threshold value (7,,) by using a
global thresholding method, such as the Kapur
methaod, then locally fine tune the pixels between [ T,

— T;] considering local covanance (Tp< To<T,).

B(1,))=11 My W{1,))< T3 OF 0y {1,))= Ty
where w=3, T,=50, b=16, T,=16, T, 128, T,=35
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[H, theta, rho]=Hough (g4, 'thetaResolution’, 0.1);
Peaks=houghpeaks (h, 500, Threshold', fact*max (h (:)));
Lines=houghlines (g4, theta, rho, peaks);
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Abstract

OCR Systems play a major role in the realization of e-government and to reduce the volume of
paper and digital archives. These system use three main parts: preprocessing, recognition of text
and post-processing. It is natural that any error in the preprocessing stage, is irreversible. For
example, if the skew angle of the document incorrectly identified, will cause text lines to be
crooked and make the identification process, to be failed. One of the important parts in the
processing, is layout analysis, in the sense that we identify which parts of a document are text,
which parts are table, and what areas are image. Any error in this section, will introduce more
errors in the OCR process. In this thesis we introduce an algorithm for analysis of multi-column
Persian documents. In this field, three approaches are common, bottom-up approach that starts
with the integration and development of pixels to create larger areas. Top-down approach, such
as XY cut method, first divides the image into several sections and then break down each region
into smaller regions. The combination of these two methods are known as hybrid approach. We
use a hybrid approach which most of it, are based on bottom up approach. In this approach, we
use adaptive thresholding, component labeling, morphological operations and Hough transform
in a heuristic algorithm and introduce specific rules for combining small areas without the
integration of non-similar areas, to decompose document into text, table and image parts. The
proposed method is tested on several multi-column documents with artistic or graphical
background and it outperformed the leading OCR software like OmniPage and FineReader. That
Numerical results are as follows Our algorithm Persian text with 72 figures 75 and tables 92
percent true diagnose. And 88 percent of Persian documents is almost correct segmentation.

Keywords: Document layout analysis, Page segmentation, bounding box, connected components
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