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Input: ECTMap: output of ECT operator
y: threshold for merging pixels in the same neighborhood
QOutput: labelMap: a map which assigns a label number to each pixel of ECTMap
Functions:
remove(a): removes an item from list, ¢, and returns it
rgb(a): returns the rgb values of pixel ¢
position(a): returns spatial position of pixel a
Body of Algorithm:
1. pixelList = {set of all of nonzero pixels in ECTMap};
2. lableCounter =1;
3. q={}
4. While pixelList is not empty do
5. p = remove (pixelList);
6. q=q Y{ph
7. avgColor = rgb(p);
8. n = 1;
9. labelMap(position(p)) = labelCounter;
10. While g is not empty do
11. r = remove (q);
12. for each s € neighoorhood(r) and s € pixelList do
13. if |[rgb(s) — avgColor||, <y
14. labelMap(position(s)) = labelCounter;
15. q=qU{sh
16. angolor _ nxavg(.‘c:ir1+ rgb(s) ;
17 n=n+1,
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fc8 FC 1000

fc7 FC 4096

fce FC 4096
Pool

3 X 3 conv,512

3 X 3 conv,512

3 X 3 conv,512
Pool

conv5-3
conv5-2

conv5-1

conv4-3 X 3 conv,512
3 conv,512

X 3 conv,512
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conv4-1

Pool

conv3-2 3 X 3 conv, 256
conv3-1 3 X 3 conv, 256
Pool
conv2-2 3 X 3 conv,128
conv2-1 3 X 3 conv,128

Pool

X 3 conv, 64
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convl-2

3 X 3 conv, 64
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Aabstract

This thesis aims at finding the text regions in Farsi natural scene text images. Text Local-
ization is defined as locating regions in images that are considered as text by human beings.
This problem is challenging and open because text can vary in size, font, and color, and the
background can be non-uniform. As the Farsi text is intertwined and very similar to foliage, it
is even more challenging to locate.
Four distinguished methods for localization of Farsi and Latin text are introduced in this thesis.
Each of these methods addresses the weak points of the previous ones and improve upon them.
The first method, Edge Color Signature, introduces colored edges for locating candidate text
regions. First, the Mean-Shift clustering algorithm is employed by this method for assigning
colors to edge pixels. Consequently, these colored edges are utilized to produce candidate text
regions. Finally, a cascade classifier is used to classify the candidate regions. This classifier
employs novel features based on edge pixels and dictionary learning methods to detect text
regions. The second method, Edge Color Transform, improves the edge extraction method of
Edge Color Signature. Also, it introduces a novel, fast and accurate operator for producing
colored edges.
The third method, Deep Color Transform, improves the second method to locate text with non-
uniform backgrounds. Also, a convolutional neural network with novel architecture is intro-
duced to classify the candidate regions. Finally, the fourth method, called Meta-Heuristic Net,
uses the convolutional network of the third method; The network’s output is employed in a
meta-heuristic search method to locate text regions. In this search method, search windows are
distributed over the input image and gradually converge toward the text regions.
The proposed methods are examined and compared with each other and several state-of-the-art
methods on two datasets: Farset for Farsi text and ICDAR2013 for English text. The results
show that the Deep Color Transform with the f-measure value of 86.64 for English and 91.58
for Farsi images outperforms all of the other methods.

Keywords: Persian natural scene text localization; natural scene; Edge color transform;

Edge growing; Deep Learning; Meta-heuristic search method
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