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Abstract 
There are various techniques to detect and localize the text in images 
and videos. All these approaches are taken into consideration with 
different properties related to  text  in  an  image  such  as  color,  
points, intensity, lines connected-components,  edges  etc.  These 
properties of images are used to distinguish text regions from their 
background and/or other regions within the image. The binary 
input image is first pre-processed to remove any noise if present, 
and then the image is grouped into different color layers and a 
gray component. The approach helps in the utilization the fact 
that usually the color data in text characters is different from the 
color data in the background. The research paper focus on the 
theoretical survey carried in the image segmentation and texture 
analysis on colour images.
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I. Introduction
Integrated images are captured, processed, and communicated 
power on a compact, sophisticated, portable and hand held 
devices. It is attracting increased interest from computer vision 
researchers with a goal of applying a diverse collection of vision 
tasks on the small handheld device. In our research work, we 
have surveyed the state of the art computer vision and pattern 
recognition technologies that have been developed on camera 
phones. It has been identified potential problems and difficulties 
with the camera phone and provide solutions to these problems. 
As an application point of view, vision applications on camera 
phones and propose solutions to the major technical challenges 
involving mobile vision and color image pattern recognition.

II. Image Segmentation Approach
The concept of image segmentation is based on the division of 
image in sub image groups. Figure 1 shows the techniques of 
image segmentation. Effective document compression algorithms 
require that scanned document images be first segmented into 
regions such as text, pictures and background. Word to character 
segmentation is an important preprocessing step of optical character 
recognition process. But in case of handwritten text, presence 
of touching characters decreases the accuracy of the technique 
of the segmentation of the characters from the word. Integrated 
images are captured, processed, and communicated power on 
a compact, sophisticated, portable and hand held devices. It is 
attracting increased interest from computer vision researchers with 
a goal of applying a diverse collection of vision tasks on the small 
handheld device. In our research work, we have surveyed the state 
of the art computer vision and pattern recognition technologies 
that have been developed on camera phones. It has been identified 
potential problems and difficulties with the camera phone and 
provide solutions to these problems. As an application point of 
view, vision applications on camera phones and propose solutions 
to the major technical challenges involving mobile vision and 
color image pattern recognition.

Fig. 1: Image segmentation Techniques

A. Region Approach
Region in an image is a group of connected pixels with similar 
properties. In this approach each pixel is assigned to a particular 
object. All the three approaches are useful for visualizing the 
problem and implementing a solution.

1. Region Growing
Region growing is an approach in which neighboring pixels are 
examined and added to a region class .This process is used for each 
boundary pixels in the region. Region growing requires a seed to 
begin with. Ideally the seed would be a region, or a single pixel. 
This process continues until all the pixels have been allocated to 
the segments. The resulting segmentation heavily relies on the 
seed chosen at the very beginning. The borders of regions found 
by region growing are perfectly thin and connected.

Fig. 2: Region Growing [7]

2. Region Splitting
It’s a top down approach. It generally begins with the whole and 
then developed in such a way that the segregated parts are more 
homogeneous than the whole. Splitting alone is not so effective 
hence we use a merging phase after splitting which is termed as 
split and merge phase.
Splitting:

Let R represent the entire image. Select a predicate P.• 
Split the image into smaller and smaller quadrants regions.• 

3. Region Splitting and Merging
Region splitting and merging is an image segmentation technique 
that takes spatial information into consideration. The region-
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splitting-and-merging method is as follows-

(i). Splitting
Let R represents the entire image. Select a predicate P. Split or 
subdivide the image successively into smaller quadrant regions. 
The splitting technique has a convenient representation in the form 
of a structure called QUADTREE. In a quad tree, the roots of the 
tree correspond to the entire image and each node corresponds 
to a subdivision. The final partition is likely to contain adjacent 
regions with identical properties. This drawback may be fixed 
by applying merging, and merging only adjacent regions whose 
combined pixels satisfy the predicate p.

(ii). Merging
Merge any adjacent regions that are similar enough. The procedure 
for split and merge algorithm is given below

Start with the whole image• 
If the variance is too large, break it into quadrant• 
Merge any adjacent regions that are similar enough• 

Repeat step (2) and (3) iteratively until no more splitting or 
merging occurs.

B. Clustering Techniques
The clustering techniques attempts to access the relationships 
among patterns of the data set by organizing the patterns into 
groups or clusters such that patterns within a cluster are more 
similar to each other than patterns belonging to different clusters. 
That is, clustering refers to the classification of objects into groups 
occurring to certain properties of same objects. In the clustering 
technique, an attempt is made to extract a vector from local areas 
of the image. A standard procedure for clustering is to assign each 
pixel to the class of the nearest cluster, mean. Clustering methods 
can be divided into two categories:

Hierarchical clustering• 
Partition clustering• 

Within each category, there exist many types of algorithms for 
finding cluster.

1. Hierarchical Clustering
Hierarchical clustering techniques are based on the use of a 
proximity matrix indicating the similarity between every pair 
of data points to be clustered. The end result is a tree of clusters 
representing the nested group os patterns and similarity levels 
at which groupings changes. The resulting clusters are always 
produced as the internal nodes of the tree, while the root node is 
reserved for the entire dataset and leaf nodes are for individual 
data samples. 

Fig. 3: (a) Original Images as Cluster C (b), (c). 

                         (d)                                        (e)               
Fig. 3: Forms of Hierarchical Clustering

The clustering method differs in regard to the rules by which 
two small clusters are merged or a large cluster is split. The two 
main categories of algorithms used in the hierarchical clustering 
framework are agglomerative and divisive. Agglomerative 
algorithms seek to merge clusters to be larger and larger by starting 
with N single point clusters. The algorithm can be divided into 
three classes:

Single link algorithm• 
Complete link algorithm• 
Minimum variance algorithm• 

The single link algorithm merges two clusters according to the 
minimum distance between the data samples from two clusters. 
According, the algorithm allows for a tendency to produce clusters 
with elongated shapes.  A complete link algorithm incorporates 
the maximum distance between data samples in clusters, but 
its application always results in compact clusters. The quality 
of hierarchical clustering depends upon how the dissimilarity 
measurement between two clusters is defined. The minimum 
variance algorithm combines two clusters in the sense of 
minimizing the cost function, namely, to form a new cluster with a 
minimum increase of the cost function. This algorithm has attracted 
considerable interest in vector quantization, where it is termed pair 
wise nearest neighborhood algorithm. Divisive clustering begins 
with the entire dataset in the same cluster, followed by iterative 
splitting of the dataset until the single-point clusters are attained 
on leaf nodes. It follows a reverse clustering strategy against 
agglomerative clustering. On each node, the divisive algorithm 
conducts a full search for all possible pairs of clusters for data 
samples on the node. Some of the hierarchical algorithms include 
COBWEB, CURE and CHAMELEON.

2. Partition Clustering
Partition based clustering uses an iterative optimization procedure 
that aims at minimizing an objective function f, which measures 
the goodness of clustering. Partition based clustering are composed 
of two learning steps- The partitioning of each pattern to its closest 
clusters and the computation of the cluster centroid. A common 
feature of partition base clustering is that the clustering procedure 
starts from an initial solution with a known number of clusters.

Fig. 4: Partition Clustering
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The clusters centroids are usually computed based on the criterion 
such that the objective function is minimized. Partition algorithms 
are categorized into

Partitioning relocation algorithms• 
Density based partitioning• 

Algorithms of the first type are further categorized into-
Probabilistic Clustering• 
K-medoids• 
K –means• 

In the K mean method is the simplest method in unsupervised 
classification. The clustering algorithms do not require any training 
data. K-means clustering is an iterative procedure. The K means 
clustering algorithms clusters data by iteratively computing a mean 
intensity for each class and segmenting the image by classifying 
each pixels in the class with the closet mean.
The step involved in the k mean clustering algorithm is given 
below:

Choose initial value of cluster.• 
At kth iterative step, distribute the samples.• 
Compute the new cluster centers zj( k+1).• 
If zj( k+1),j=1,2,3,…….k, the algorithm is terminated • 
otherwise go to step 2.

The drawback the K-means algorithm is that the number of 
clusters is fixed, once K is chosen and it always returns K cluster 
centers.

C. Thresholding Technique
Due to its intuitive properties and simplicity of implementation, 
image thresholding enjoys a central position in applications 
of image segmentation. Suppose that the intensity histogram 
corresponds to an image, f(x,y), composed of light objects on 
a dark background, in such a way that object and background 
pixels have intensity levels grouped into two dominant modes. 
One obvious way to extract the objects from the background is to 
select a threshold T that seperates these modes. Then any image 
point (x,y) at which f(x,y)> T is called an object (or foreground) 
point, otherwise, the point is called background point ( the reverse 
holds forb dark objects on a light background).
The thresholded (binary) image g(x,y) is defined as

  (1)
Pixels labeled a correspond to objects, whereas pixels labeled b 
correspond to the background. Usually, a=1(white) and b=0(black) 
by convention. When Thr is a constant applicable over an entire 
image, the preceding equation is referred to as global thresholding.  
When the value of T changes over an image, we use the term 
variable thresholding. The term local or regional thresholding 
is used also to denote variable thresholding in which the value 
of thresholding  is used also to denote variable thresholding in 
which the value of T at any point (x, y) in an image depends on 
properties of a neighborhood of (x, y) [ for example, the average 
intensity of the pixels in the neighborhood]. If T depends on the 
spatial coordinates (x,y) themselves, then variable thresholding 
is often referred to as dynamic or  adaptive thresholding. Use of 
these terms is not universal, and you are likely to see them used 
interchangeably in the literature on image processing. 

V. Image Analysis
Theoretical foundations of mathematical morphology and its main 
image operations can be found using structuring elements. In 

general, the structuring element is a set that describes a simple 
shape that probes an input binary image. The general morphological 
filters are morphological opening and morphological closing 
with structuring elements. The present filter solves several 
inconveniences in some situations. In an image, if undesirable 
features are eliminated, the structures of rest of image will be 
changed. On other side, an image by reconstruction [5][7]has 
become a powerful tool that enables us to eliminate undesirable 
features without necessarily affecting desirable ones. Images 
by reconstruction are built by means of a reference image and 
foreground and background markers. The image reconstruction-
based algorithms for morphological images are used to obtain the 
results better than general opening (resp., closing) by reconstruction 
and to avoid some of the inconveniences.
Image segmentation is one of the most important categories 
of image processing and analysis. The main purpose of image 
segmentation is to divide an original image into homogeneous 
regions. Segmentation is applied as a pre-processing stage for other 
image processing methods. Several approaches are existing for 
image segmentation methods for image processing. The marker 
based watersheds transformation is a particular method of a region-
based approach to the segmentation of an image.
The elements of an image analysis system are shown in Figure 4. 
In pre-processing stage image analysis is started, which includes 
operations such as noise reduction. Segmentation is done for the 
actual recognition stage, before it to extract out only the part that 
has useful information for image analysis. Image segmentation is 
a primary and critical component of image analysis. Final results 
of an image analysis and quality depend on the segmentation step. 
In another side, segmentation is one of the most difficult tasks in 
image processing, for especially automatic image segmentation. 
The primary goal of the segmentation process is to define areas 
within the image that have some properties that make them 
homogeneous. The general conditions of image should satisfied by 
the definition of those properties and satisfy the general condition 
that the union of neighboring regions should not be homogeneous 
if we are considering the same set of properties. After the process 
of segmentation, it can be establish that the discontinuities in the 
image correspond to boundaries between regions. 

Fig. 5: Elements of Image Analysis

The methods most commonly used for image segmentation can 
be categorized into four classes. 

A. Edge-based approaches
Image edges are detected and then linked into contours that 
represent the boundaries of image objects. The main advantage 
of edge-based approaches is their lower computational cost. 
However, the edge grouping process presents serious difficulties 
in setting appropriate thresholds and producing connected each 
pixel-wide contours. 
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B. Clustering-based Approaches
Image pixels are sorted in increasing order as a histogram according 
to their intensity values. Fuzzy-c-means (FCM) and K-means 
methods are fall into this category. The main advantage of this 
approach is that the problem of setting thresholds can be avoided 
by using iterative processes. Also, the segmented contours are 
always continuous. But, over-segmentation may occur because 
pixels in the same cluster may not be adjacent.

C. Region-based Approaches
The goal is the detection of regions that satisfy a certain predefined 
homogeneity threshold. Region-based approaches are available 
because the segmented contours are always continuous and 
one-pixel-wide. The computation time of this approach is short. 
However, it is possible to get different segmentation results 
using different similarity threshold settings. Also it can cause 
over segmentation. 

D. Split/Merge Approaches
An input image is first segmented into homogeneous primitive 
regions using K-means or FCM as a ‘Split’ step. Then similar 
neighboring regions are merged according to a certain decision 
rule as a ‘Merge’ step.
The intensity of an image is determined by the actual amount of 
light with more light corresponding to more intense colours [11].  
Achromatic light has no colour - its only attribute is quantity or 
intensity. The Grey level is a measure of intensity. These intensities 
are determined by the energy, and are therefore a physical quantity. 
On the other hand, luminance or brightness is determined by the 
perception of the colour and is therefore psychological.  If it is 
given equal intense to blue and green colour, the blue is perceived 
as much darker than the green. It is also clear that our perception 
of intensity is nonlinear, with changes of normalized intensities 
from 0.1 to 0.11 and from 0.5 to 0.55 being perceived as equal 
changes in brightness [12].  Intensity of colour depends primarily 
on the reflectance properties of an object. The reflected rays are 
seen, while others are absorbed. Anyhow, itmust be considered the 
colour of the light sources, and the nature of human visual system. 
For an example, the object that reflects both red and green will 
appear green when there is green but no red light illuminating, and 
converse way it will appear red in the absence of green light. When 
it is in pure white light, it will appear yellow (= red + green). 

VI. Conclusion
The paper presents the introduction to color image segmentation and 
a review of colour image analysis. A picture is a worth combination 
of thousands of words. Cameras like this are applicable in image 
processing o take the snap in hotels, malls, and public places etc. 
Sometimes, these pictures are having text and characters which 
are hidden due to blur, fog and imperfect quality of picture. Text 
extraction and characters extraction is the need at that time and 
the concept of image segmentation and compression based on 
edge detection are used for them, applicable with the integration 
of camera chips.
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