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Abstract
The latest development in the modern publishing technologies, the 
layout of today’s documents has never been more complex. Most 
of them contain not only text and background regions, but also 
graphics, tables and pictures. Therefore scanned documents must 
often be segmented before other document processing techniques, 
such as compression or rendering, can be applied. The paper 
focus of the texture analysis and extraction from colour images 
after image segmentation. The basic idea behind segmentation is 
region growing and used to identify one or more criteria that are 
characteristic for the desired region. After establishing the criteria, 
the image is searched for any pixels that fulfill the requirements. 
Whenever such a pixel is encountered, its neighbors are checked, 
and if any of the neighbors also match the criteria, both the pixels 
are considered as belonging to the same region.  The text extraction 
is carried out using HAAR Discrete Wavelet Transform (DWT) 
applied in MATLAB 2013 image processing tool. The paper also 
discusses the masking technique applied for image segmentation 
also.
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I. Introduction 
An image is a 2D array of values representing light intensity. For 
the purposes of image processing, the term image refers to a digital 
image. An image is a function of the light intensity. F(x,y) where 
f is the brightness of the point (x, y), and x and y represent the 
spatial coordinates of a picture element, or pixel. By convention, 
the spatial reference of the pixel with the coordinates (0, 0) is 
located at the top, left corner of the image. Fig. 1 shows the pixel, 
in which the value of x increases moving from left to right, and 
the value of y increases from top to bottom.

Fig. 1: Special Reference of the (0,0) Pixel

Image processing is a rapidly growing field of digital signal 
processing [4]. Its growth has been analyzed by technological 
advances in computer vision, digital imaging, mass storage 
devices and computer processors [3, 7]. Analog systems follow 
the analog signal processing are replaced now by digital signal 
processing for their affordability and flexibility. Some examples 
of digital image processing are medical imaging, photography, 
[2, 8] security monitoring, remote sensing and video production. 

Such applications produce so volume of data every day that it 
is not possible to examine manually.  Digital image processing 
techniques [1, 3] are concerned primarily with extracting important 
information from images. Ideally, it is possible to do with the help 
of computers, and with less or no human intervention. Generally, 
Image processing algorithms [6] can be categorized at three 
levels [4]. At the lowest level are those techniques which deal 
directly with noisy pixel values, raw data, denoising [7] and edge 
detection [9]. In the middle level algorithms are categorized which 
can utilize low level results for further modifications, such as 
segmentation [5] , restoration, enhancement and edge linking [6]. 
At the highest level those methods are considered which attempt 
to extract information provided by the lower and upper levels, 
for example, handwriting recognition [9].

II. Image Masking
An image mask isolates parts of an image for processing. If a 
function has an image mask parameter, the function process or 
analysis depends on both the source image and the image mask. 
An image mask is an 8-bit binary image that is the same size as 
or smaller than the inspection image. Pixels in the image mask [2] 
determine whether corresponding pixels in the inspection image 
are processed. If a pixel in the image mask has a nonzero value, 
the corresponding pixel in the inspection image is processed. If a 
pixel in the image mask has a value of 0, the corresponding pixel 
in the inspection image is not processed. Pixels in the source 
image are processed if corresponding pixels in the image mask 
have values other than zero. A mask affects the output of the 
function that inverts the pixel values in an image. Fig. 2 shows 
the inspection image.

Fig. 2: A Masked Affected Image

Fig. 2(B) shows the image mask. Pixels in the mask with zero 
values are represented in black, and pixels with nonzero values are 
represented in white. Fig. 2(C) shows the inverse of the inspection 
image using the image mask. Fig. 2(D) shows the inverse of the 
inspection image without the image mask. It can be limited the 
area in which our function applies an image mask to the bounding 
rectangle of the region we want to process. This technique saves 
memory by limiting the image mask to only the part of the image 
containing significant information. To keep track of the location 
of this Region Of Interest (ROI) in regard to the original image, 
IMAQ Vision sets an offset. An offset defines the coordinate 
position in the original image where you want to place the origin 
of the image mask. 
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Fig. 3: Limit an Image Masks Using an Offset

Fig. 3 illustrates the different methods of applying image masks. 
Fig. 3(a) shows the ROI in which you want to apply an image 
mask. Fig. 3(b) shows an image mask with the same size as the 
inspection image. In this case, the offset is set to [0, 0]. A mask 
image also can be the size of the bounding rectangle of the ROI, 
as shown in Fig. 3(c), where the offset specifies the location of 
the mask image in the reference image. We can define this offset 
to apply the mask image to different regions in the inspection 
image.

III. Discrete Wavelet Transform (DWT)
The Discrete Wavelet Transform (DWT) is based on sub-band 
coding, it is found to yield a fast computation of Wavelet Transform. 
Discrete Wavelet Transform is easy to implement and reduces the 
computation time. The foundations of DWT were in 1976 when 
it uses to decompose discrete time signals. When similar work 
was done in speech signal coding which was named as sub-band 
coding. At 1983, and another technique similar to sub-band coding 
was developed it is known as pyramidal coding, and later many 
improvements were made to these coding schemes which is used 
in efficient multi-resolution analysis schemes of image. 

Fig. 4: Filter Banks for 1-D Discrete Wavelet Transform

S. Mallat [6] has shown that, the Discrete Wavelet Transform 
(DWT) can be implemented using filter banks involving Low-Pass 
(LP) and High-Pass (HP) filters as shown in the fig. 4. In the case 
of images, the DWT is performed first row by row and then column 
by column. As a result, four sub images are generated
The top left sub image contains an approximation of the original 
image.

The top right sub image contains the horizontal details.1. 
The bottom left sub image contains the vertical details.2. 
The bottom right sub image contains the diagonal details.3. 

The decomposition procedure is iterated on the resulting 
approximation sub image as shown in the fig. 5. It shows the sub 

images resulting from a two-level decomposition of the colour 
image. This decomposition results in a pyramid with detail 
images for different scales and orientations, the 2D pyramidal 
wavelet decomposition. When not only the approximation sub 
image, but all sub images are decomposed further, a complete 
quad tree of images is obtained. This is the 2D wavelet packet 
decomposition. 

Fig. 5: Discrete Wavelet Transforms Mechanism

Fig. 6: Image Decomposition Scheme

Fig. 7: Example Showing 2, Levels Decomposition

Fig. 8: HAAR Wavelet Decomposition

Two-dimensional discrete wavelet transform (2D DWT) 
decomposes an input image into four sub-bands, one average 
component (LL) and three detail components (LH, HL, HH) as 
shown in Fig. 6.  In image processing, the multi-resolution of 2D 
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DWT has been employed to detect edges of an original image. 
However, 2D DWT can detect three kinds of edges at a time while 
traditional edge detection filters cannot. As shown in Fig.8 the 
traditional edge detection filters detect three kinds of edges by 
using four kinds of mask operators. Therefore, processing times of 
the traditional edge detection filters is slower than 2-D DWT.  Fig.9 
shows a gray level image. The 9-7 taps DWT filters decompose 
this gray image into four sub-bands as shown in Fig. 9.  It can be 
seen that, three kinds of edges present in the detail component sub-
bands but look unobvious. The detected edges in image become 
more obvious and the processing time decreases, if we replace 
the 9-7 taps DWT filters with Haar DWT. The operation for Haar 
DWT is simpler than that of any other wavelets and applied to 
image processing especially in multi resolution representation. 

Fig. 9: Subbands of 2D DWT

VI. Results  & Discussions
The MATLAB results are shown in fig. 10 to 14. Fig. 10(a) & 
(b) shows the original image and text extracted image of vehicle 
plate number. Fig. 11(a) & (b) shows the original image and text 
extracted image of a house plate number.  Fig. 12 (a) & (b) shows 
the original image and text extracted image of  an image which is 
having horizontal, vertical , inclined and zigzag text.  Fig. 13(a) 
& (b) shows the original image and text extracted image of a text 
which is in vertical position. Fig. 14 (a) & (b) shows the original 
image and text extracted image of a colour image in which the 
text is aligned in horizontal form.

Fig. 10 (a) Original image      (b) text extracted image

Fig. 11 (a) Original image      (b) text extracted image

Fig. 12(a): Original Image       (b). Text Extracted Image

Fig. 13(a): Original Image       (b). Text Extracted Image

Fig. 14(a): Original Image      (b). Text Extracted Image

VII. Conclusion
The concept of image segmentation is applied on the colour 
images and simulated in MATLAB 13.0 image processing tool 
successfully.  The application of texture analysis is carried on 
different types of images such as house number plate, car number 
plate, and documentary images having horizontal, vertical, zigzag 
and inclined paths. The applications of image segmentation and 
analysis are huge including the making of digital copies of the 
ancient scripture to everyday life bills etc. that may be required 
to be of digital form. This setup can be used to recover textual 
information from surveillance footage as in a hybrid approach is 
used to extract textual information form a video scene.
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