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Abstract— Texture analysis can provide wery useful and
vital information for content-based image analysis. Text
recognition and analysis includes many applications such
as: license plate recognition, sign detection as well
translation, helping tourists and blind persons to
understanding environment, drawing attention of a driver,
content-based image search and so on. Locating text in
case of variation in style, colour, as well as complex image
background makes text reading from images more
challenging. in this paper the various techniques available
for detecting and recognizing text are explained, finally a
hybrid approach using segmentation explained which can
improwe the qualitative texture analysis among other
techniques.
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l. INTRODUCTION

As we know that Text detection in natural scene image has
attracted researcher’s attention for many years, also with the
rapid increasing use of digital image capturing devices, such
as digital or analog cameras, mobile phones and PDAs,
content-based and region based image analysis techniques are
receiving more intensive attention in recent years. Among all
the contents in images, textual data has inspired great interests,
since it can be easily very understood by both humans and
computer, and finds wide applications such as license plate
recognition, sign detection and translation, mobile text
recognition, helpful to blinder person content-based web
image search etc.

In the last few years, many significant achievements have
been made by researchers in the field of text localization™.
However, most of the previous work present methods for text
localization in image or video, but accurate text localization in
natural scene image is still a challenge due to imaging
conditions like viewing angle, blur, lighting, Resolution,
Aliasing effects and considered scenes such as variations of
text font, its size, colour and alignment orientation, complex
background, illumination changes. On the other hand, most of
the previous works, consider the texts in English But detection
of Farsi or Arabic or Hindi, or even Chinese text in natural

scene image has attracted a little. In this paper, we propose a
method for localization different texts in natural scene images.

Texture analysis system consists of mainly four stages: text
detection, text localization, text extraction, text recognition.
We can use these stages text detection, localization, and
extraction where Text detection consists of determination of
the occurrence of text in image, Text localization is the
process of determining the location of text, shown in figure 1.

Text Text Text
localization recognition

detection

Figure 1 Basic block of texture analysis

Usually extraction of different texts can be done using
segmentation. So in text extraction stage the text components
in images are segmented from background. After, the
extracted text images can be converted into plain text using
OCR technology. Now with the help of text extraction and
detection from natural images, which coupling of text-based
searching technologies and optical character recognition
(OCR), is now recognized as a key component which is
present in the images.

But as we know that, text characters ! contained in images
can be multicolour or gray-scale value with variable size, low
resolution, and embedded in noisy backgrounds. Many
experiments done on text recognition by applying
conventional. OCR technology directly it leads to decrease
rates of recognition. Therefore, for efficient detection and
segmentation of text characters fromthe background is
necessary to fill the gap between images and the text input of
a OCR system®®!, previous methods classified into top-down
methods and bottom-up methods. In Top down approach
algorithms first detect text in images and then segment each of
them into text and background. In bottom-up approach after
segment images into regions and then group character regions
into words. The recognition performance therefore relies on
the segmentation.
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As | explained earlier for detecting text from natural images
have many methods. Here we consider only region based
component based method.

Now text detection and localization methods®® can be
categorized into two parts: region-based and connected
component (CC)-based both are based on segmentation finally
will describe the method for text extraction and recognition.

A region-based segmentation method for text detection
consists of following stages:

1) Text detection to estimate text existing confidence in local
image regions by classification,

2) Text localization to cluster local text regions into

text blocks,

3) Text verification to remove non-text regions for further
processing.

And a connected component (CC) based segmentation method
consist of following stage

1) CCextraction to segment candidate text components

from images;

2) CCanalysis to filter out non-text components using
heuristic rules or classifiers;

3) Post-processing to group text components into text

blocks (e.g., words and lines).

These paper methods are categorized according to which
technique will be used for detection and localization. That is
CC based method and region based method. These methods
are complementary to each other. If we merge this technique
we get the robust output[“] called hybrid approach. Remaining
section arrange as follow Il Techniques/Method for text
detection and localization Il Edge Detection Operators 1V
Conclusion.

1. TEXT DETECTION TECHNIQUES

For scene texts localization™ 819 the process of our
method consists of three stages: 1) pre-processing, designing a
text region detector to generate the text confidence map, based
on which text components can be segmented by local
binarization, 2) CC analysis, presenting a CRF model*? to
formulate component analysis into component labelling
problem, which is solved by minimum classification error
(MCE) learning and graph cuts inference algorithm and 3) text
line grouping, where component minimum spanning tree is
built with a learned distance metric and inter-line edges are
cut off with an energy minimization model. The flow chart of
the proposed method is shown in Fig. 2

Imputinmags
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Segmentatiomn

Text//character detectionmn

Figure 2: General procedure for text detection
Pre processing
A. Pre-processing

Here, the input image background is removed using
different algorithms and image is gray scaled and then
binarized ( In black and white) and store in matrix of binary
values. In pre-processing stage noise in image removed by
using following steps.

Binarisation

e Load Input image can be JPG or BMP

o Retrieve and calculate the properties of image like
width, height and n channels.

e  Getthe pointer to access image data

e For each height and for each width of the image,
convert image to gray scale by calculating average of
r,g,b channels of the image convert to gray scale
manually.

e Convert Input RGB colour image to a gray-scale
intensity image?®! Y as follows

Y =0.299R + 0.587G +0.114B €8]

e Convert this greyscale image Y in to binary image
(bitmap) pixel values are obtained using the
characteristic function as shown below.

B(xy) =1ifg(xy)<T
=0ifg(x, y)>T (2)
T= Intensity mean (Threshold)

Remove Line: Horizontal and Vertical line removal Travers
the image vertically and horizontally for black pixels
according to column and row. Then if the total number of
pixels compare to image height and width are less than 85%
then turn all pixels into white.
Gap Removal: After Horizontal and Vertical lines are
removed and then occurred discontinuity or gap will occur in
image. To remove it by using 4— Connected Component
algoritnm. It will detect white pixel if that pixel have at least
one black pixel then convert that white pixel to black. By
using it we can remove all gaps which are occurred within
image it helps in character recognition "1 of discontinuous
character efficiently.
B. Segmentation

This stage try to segment the input image using different
segmentation techniques, region based and connected
component.
» Region-basedsegmentation :

Region-based segmentation methods®?! are based on
observations that text regions have distinct characteristics
from non-text regions such as distinctive gradient
distribution, texture and structure. These methods generally
consist of two stages: text detection and text localization. For
text detection, features of local regions are extracted to
determine if they contain texts. Then specific grouping or
clustering approaches are employed to localize text regions
accurately.

» Connected component based segme ntation:
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Connected Component (CC)-based methods?!™® are based on
observations that texts can be seen as sets of separate
connected components, each of which has distinct intensity,
colour distributions and enclosed contours. These methods
generally contain three stages: 1) CC extraction to segment
CCs from images, 2) CC analysis to determine whether or not
they are text components by heuristic rules or classifiers and 3)
group text components into text regions such as words, lines
etc. Although some existing methods have reported promising
results, there still remain several problems difficult to be
solved. For CC-based methods, text components are hard to
be segmented accurately without prior information of text
position and scale. Furthermore, designing fast and reliable.
CC analysis method is also difficult since there are too

many text-like components in images. On the other hand, the
performance of region-based methods is sensitive to the text
orientation and cluster number. Most of these methods can
only localize texts containing many characters in horizontal
alignment.
C. Character or Text Recognition/detection

It is used to recognize each alphabet (letter)®%1 after the
text in image has been segmented. The classifier is used to
recognize each character. Character Matching Comparing the
segments against characters in a database, it check matching
score of each database template to input character segment.

1. EDGE DETECT ION OPERATORS

A. Sobel edge detection
The Sobel operator[“] is more sensitive to diagonal edges
than vertical and horizontal edges. The Sobel 3 x 3
templates are normally given as

-1 0 1 1 2 1
-2 0 2 0 0 0
-1 0 1 -1 -2 -1
X - direction Y -direction

B. Roberts edge detection
The Roberts operator™ has a smaller effective area than
the other mask, making it more susceptible to noise. The
Roberts 3 x 3templates are normally given as

C. Prewitt edge detection
The Prewitt operator[“] is more sensitive to vertical and

horizontal edges than diagonal edges. The Prewitt 3 x 3
templates are normally given as

-1 -1 -1 1 0 -1
Ho=|0 o o] H,=[t0 -1
1 1 1 1 0 -1
The Frei-Chen mask
00 -1 -1 -4 -1
H =|+2 0 2 Ho=|o o o

oo -1 1

In many applications, edge width is not a concern. In others,
such as machine vision, it is a great concern. The gradient
operators[m] discussed above produce a large response across
an area where an edge is present. This is especially true for
slowly ramping edges. Ideally, an edge detector should
indicate any edges at the centre of an edge. This is referred to
as localization. If an edge detector creates an image map with
edges several pixels wide, it is difficult to locate the centres of
the edges. It becomes necessary to employ a process called
thinning to reduce the edge width to one pixel. Second order
derivative edge detectors provide better edge localization.

V. CONCLUSION

In this paper we revised the existing method for detection and
localize the text. In region based method the text will be
detected and localize by texture analysis. In CC-based method
directly segment candidate text components by edge Detection.
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