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Abstract 
The bubble detector is used to detect the amount of 
neutron and hence used to measure the neutron dose 
under intense gamma field. It can be used to monitor 
radioactive exposure. The number of nucleated bubbles 
yields the neutron dose. Hence the accuracy of the 
measurement depends on the counting of bubbles. This 
work proposes an image processing based technique to 
increase the accuracy in finding the number of bubbles 
in the bubble detector.  
 
It is carried out by using watershed and region growing 
based segmentation. The image processing 
segmentation techniques shade the digital image of 
bubble detector into various segments from which the 
number of bubbles in the bubble detector is detected.  
 
Keywords: Region growing segmentation, Watershed 
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Introduction 
In this nuclear era, various technologies that apply nuclear 
science have popped up for different applications. These 
range from power production to radiotherapy. In these 
applications, there is a natural urge for controlled or minimal 
exposure of neutrons. The modern world is prone to radio 
hazards. Hence the calibration of neutron dose which is 
exposed is very much essential. By calibration we can check 
whether the radioactive exposure is in safe levels and if not, 
it is possible to take immediate steps to prevent unforeseen 
impacts8. For this, various appliances have been developed 
to give the neutron level2.  
 
A bubble detector is considered as one of the most preferred 
neutron detector for measuring neutron dose rate amidst 
high-intense gamma fields3, 4. From the count of the bubbles 
in this dosimeter the neutron dose can be detected13.The 
bubbles in this detector are of uniform size and are 
distributed uniformly throughout the dosimeter. As the 
visualization of all the generated bubbles in the bubble 
detectors is not practically feasible, they can be found out by 
employing various techniques. Image processing is one such 
field on whose application we can find the bubble count. 
Image segmentation plays a crucial role in evaluating the 
image for essential information5, 6, 9. It is used in analysis of 
an image and deriving a conclusion.   

The segmentation techniques are categorized into two 
groups10. One group is grounded on discontinuity property 
of intensities also referred as region based segmentation. 
And another one is grounded on similarity property of 
intensities. On the whole, there are many segmentation 
techniques suitable for various applications; this paper 
employs watershed based segmentation and region growing 
segmentation.  
 
Moghaddamzadeh et al11 used a fuzzy based approach on 
region growing segmentation. Two methods were proposed: 
one for compression and other for object recognition by 
using finer and coarse segmentation techniques respectively. 
Information about edges was used to segment in coarse 
segmentation process. Fuzzy based criteria have been used 
to grow the segments and merging pixels with a segment. 
Each image segment is taken as a fuzzy set and fuzzy 
operators have been used to handle boundaries.  
 
Tremeau et al16 proposed usage of region growing and 
merging for segmentation. Color similarity and spatial 
proximity were taken as criteria for region growing process. 
After the region growing process, region merging process 
has been carried out to merge regions having color 
similarity. This work portrays region growing as more 
appropriate when compared to clustering and thresholding 
approaches. To measure color homogeneity, they use three 
criteria: local homogeneity, average homogeneity and 
second average homogeneity criteria. This approach 
combines local parameters as well as global parameters to 
get a non-partitioned segmentation for processing regions 
that have similar colors.  
 
The work of Senthilkumar et al14 proposes a methodology 
for detecting breast cancer by using region growing 
segmentation of mammograms. The methodology uses a 
cloud model to recognize automatic segmentation. Pre-
processing has been carried out using selective median filter 
and the enhancement of image has been done by CLAHE 
(Contrast Limited Adaptive Histogram Equalization) 
methods. The region growing method have provided with 
good segmentation results and when combined with the 
above said techniques, identification of cancer area has been 
achieved with 93% accuracy. 
 
The study by Ng et al12 used K-Means clustering algorithm 
and improved watershed algorithm for image segmentation. 
The watershed algorithm provides complete division of 
images. An unsupervised learning has been carried out by 
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Abstract—Modern Digital world is mainly concerned with storage space and bandwidth utilization. 
Digital images requires huge amount of storage space in uncompressed form and require large bandwidth 
for transmission over the network. As a result of growing demand for effective utilization of storage space 
and bandwidth many efficient image compression techniques were developed. The Internal details of an 
opaque body can be obtained by using electromagnetic radiations like X-rays other than visible light and 
images obtained by this way are called Radiographic images. In this paper a comprehensive survey of 
performance of various image compression software are presented and performance is evaluated based 
on Compression Ratio (CR), Relative Data redundancy and Compression Ratio per byte and Entropy. 
Based on the experimental results, PAQ8pxd method has a good performance when compared with other 
image compression software. 
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I. INTRODUCTION 
Compression is a process of reducing the storage space, processing time and transmission time required for 
information by subjecting it to some modification. Image compression is reducing storage space of image by 
removing irrelevant and redundant data. Image compression should be performed with the capability of 
providing image reconstruction. The content of the image data is one factor that determines the amount of 
compression. A photographic image can be compressed to 80% without any degradation in quality. 
Image compression [17] techniques are divided into two kinds, lossless and lossy compression techniques. 
Original information can be retrieved from the compressed data without any loss by using Lossless image 
compression techniques. It is very useful in the cases when original data and decompressed data should look 
similar. Arithmetic coding, Run length encoding, Huffman coding, LZW coding are some of the lossless 
compression techniques. Whereas in a Lossy compression the original information of the data is lost to some 
extent, so an approximation of original image can only be reconstructed. Lossy compression [18] is useful for 
applications which are not very concerned about some loss of data. Compression ratio of lossy compression is 
more when compared with lossless compression. Some of the lossy compression techniques are Discrete 
Wavelet Transform (DWT), Discrete Cosine Transform (DCT) and Discrete Fourier Transform (DFT).  

II. LITERATURE SURVEY 
Chen et al [3] proposed a Game playing approach to analyze the Password Based Key Generation algorithm, 
which is the core for the security of the WinRAR mechanism. The paper explains the security of the WinRAR 
encrypted file using a theoretical derivation. Using GPU-Based exhaustive password search attacks, the paper 
concludes that if the password length is greater than 6 characters, then better security can be achieved. 
WinZip is compression software, which also has encryption feature, belonging to computers with Microsoft 
Windows. Kohno et al [4] proposed a paper which exhibits several attacks against the WinZip security. It also 
discusses security alternatives. It is mainly concerned with the subtleties in designing a secure cryptographic 
algorithm. 
Neill et al [7] using context tree weighting method proposed Adaptive Context Tree Weighting (ACTW) 
algorithm which is its extended version. In this algorithm more weights are given to recent observations unlike 
giving equal weights to all observations in order to improve performance. Experimental results obtained using 
merged files reveal that Adaptive context tree weighting algorithm has better performance over normal Context 
Tree weighting algorithm. When WinRAR software is used, it creates a temporary folder which associates with 
specific users. Geoffrey Fellows et al [1] proposed that these temporary folders help forensic analysts to provide 
evidence for the files that have been viewed from the WinRAR archive. Such evidence will be very useful when 
user denies that the files were not accessed by him. 
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Abstract 
 

Image compression serves the intention of dipping redundancy or trivial 
information contained in the image in order to make it suitable for efficient 
transmission. The image information can be figured out by traversing across 
various paths or pixel positions. Analysis of these traversal or scanning paths 
directs the user to the best path which helps to achieve finest compression. For 
this purpose, calculation of three parameters, which give an idea of how far 
the image is compressed, is crucial. Experimentation on several images of 
different sizes and textures unfolds the best traversal path. Once the best 
scanning traversal path is identified, it is compressed using Huffman coding 
technique. Generally, this method can be applied for compression of 
radiographic images, X-ray imaging of various human body parts and in 
medical imaging. Compression techniques can also be used in many areas 
including technical drawing and transfer of images through the internet.

Keywords Radiographic Image, Image compression, Scanning path, 
Correlation, Huffman coding

 
1. Introduction:
Images are used extensively because they can put across more information than a 
piece of text. The urge to store more information in images gave rise to compression 
techniques. These techniques aim at eliminating redundant and irrelevant data. Data 
redundancy can occur in multiple ways as in coding and inter pixel redundancies and  
compromises the quality of the resulting image. When an image is well compressed, 
the size of the file is reduced without affecting its quality. For instance, compression 
is useful in high speed imaging applications where the system bandwidth imposes 
restriction on the speed (Fu et al 2011). Compressed images are in great demand in 
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ABSTRACT 
 

The purpose of the paper is to explore versatile kinds of clustering techniques 
and their uses in different scenarios. The various clustering techniques have 
different and complex computational complexities due to the hyper 
dimensional points which are taken as the input parameters which will be a 
vector. Clustering has algorithms of different categories such as 
Agglomerative clustering, Divisive clustering have been discussed. 
Comparison of Hierarchical clustering types along with their advantages and 
limitations are discussed. A study of latest clustering techniques by various 
researchersalong with their merits and demerits are also mentioned.  
 
Keyword: clustering, K Means, Agglomerative clustering, Divisive 
clustering.  

 
 
INTRODUCTION 
Clustering refers to the dividing of data into its relevant groups or classes such that 
data which are present in same class are similar and data present in the different class 
are dissimilar. In other terms the mechanism by which a group of patterns are 
identified and separated into its characteristic group is called clustering. Clustering 
has a wide variety of applications in various fields such as image segmentation[11], 
market research, software evolutions, mathematical chemistry, climatology, 
transcriptomics, human genetic clustering, evolutionary algorithms, and so-on[4]. 
There are two types of clustering namely Hierarchical clustering[9], [10] and 
Partitionalclustering[10][12].  
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