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Abstract: Quick Response (QR) Code is very useful for encoding the data in an efficient manner. Here data capacity in 2D 

barcode is limited according to the various types of data formats used for encoding. The data in image format uses more space. The 

data capacity can be increased by compressing the data using any of the data compression techniques before encoding. In this paper, 

we suggest a technique for data compression which in turn helps to increase the data capacity of QR Codes generated for image. 

The main objective of this paper is to present how QR code can be utilized best in boarding pass for managing luggage at air port. 

Misplace of luggage at air port is very common; here we are proposing an idea for proper handling of misplaced luggage.    
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1. INTRODUCTION  
 
Bar codes have become widely popular because of their 

reading speed, accuracy, and superior functionality 

characteristics. Barcodes can be divided as 1D, 2D and 3D. 

1D barcodes can express information in horizontal direction 

only. Also, the data capacity is limited. 2D barcodes can hold 

data both in horizontal and vertical direction. As a result, the 

data capacity is 100 times more than the 1D barcode [1]. 3D 

barcode is usually engraved on a product or applied on a 

product so that the barcode has depth and thickness. 

 

As bar codes became popular and their convenience 

universally recognized, the market began to call for codes 

capable of storing more information, more character types, 

and that could be printed in a smaller space. However, these 

improvements also caused problems such as enlarging the 

bar code area, complicating reading operations, and 

increasing printing cost. 2D Code emerged in response to 

these needs and problems [2].  

 

QR Code is a kind of 2-D (two-dimensional) symbology 

developed by Denso Wave and released in 1994 with the 

primary aim of being a symbol that is interpreted by 

scanning equipment [3]. 2D bar codes can act like identifier 

(like in 1D) but takes less space. 2-D barcode minimizes the 

use of database; alternatively, it functions as database itself. 

 

QR Code holds a considerably greater volume of 

information than a 1D bar code. These can be numeric, 

alphanumeric or binary data – of which up to 2953 bytes can 

be stored. Only a part of each QR bar code contains actual 

data, including error correction information. A large area of 

the QR code is used for defining the data format and 

version as well as for positioning, alignment and timing 

purposes. The smallest square dot or pixel element of a QR  

code is called a module. QR Codes have an empty area 

around the graphic. This quiet area is ideally 4 modules  

 

 

 

 

wide. Examination certificates can also use the QR 

Encoding techniques [4].  

 

This paper proposes a method in which data capacity can be 

increased by first compressing the data and then encoding it. 

Actual requirement for compression arises when we need to 

encode image data into QR code.  A lossless compression 

technique is proposed to increase the data capacity. For 

decoding the data, two steps will be followed: (i) de-

compressing the data using the techniques which are just the 

reverse of compression technique used here and (ii) 

decoding the decompressed data. For this, the reverse 

technique used for encoding the data can be used.  

2. LITERATURE SURVEY  
 

QR Codes have already overtaken the conventional 1-D bar 

codes because of the capacity of data that can be stored by a 

2-D barcode(QR Code) is much greater than that of 

conventional 1-D bar code. QR Code contains data both in 

horizontal and vertical directions. This stems in many cases 

from the fact that a typical 1-D barcode can only hold a 

maximum of 20 characters, whereas as QR Code can hold 

up to 7,089 characters [3]. QR Codes are capable of 

encoding the same amount of data in approximately one 

tenth the space of a traditional 1-D bar code. A great feature 

of QR Codes is that they do not need to be scanned from one 

particular angle, as QR Codes can be read regardless of their 

positioning. The data can be read successfully even if QR 

code is tampered while 1-D barcode can’t. QR Codes can be 

easily decoded with a smart phone with appropriate barcode 

reader software (for example:, Kaywa Reader, QRafter and 

I-Nigma etc.) [5]. Secure communication can also be 

established using QR Encoding techniques [6]. 
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Fig.1: Structure of QR Code 

2.1 Structure of QR Codes  

 
QR Codes are actually black modules in square patterns on 

white background but many researchers have been working 

for colored QR code. It consists of the following areas 

having specific significance.  

 Finder Pattern  

 Alignment Pattern  

 Timing Pattern  

 Quiet Zone  

 Data Area  

 

Fig.1 shows the structure of QR Code. The significance of 

each area is as described as follows:  

Each QR Code symbol consists of mainly two regions: an 

encoding region and function patterns. Function patterns 

consist of finder, timing and alignment patterns which does 

not encode any data. The symbol is surrounded on all the 

four sides by a quiet zone border [7]. A QR Code can be read 

even if it is tilted or distorted. The size of a QR Code can 

vary from 21 x 21 cells to 177 x 177 cells by four cell 

increments in both horizontal and vertical direction.  

 

2.1.1 Finder Pattern  
This pattern can be used for detecting the position, size and 

angle of the QR Code. These can be determined with the help 

of the three position detection patterns (Finder Patterns) 

which are arranged at the upper left, upper right and lower 

left corners of the symbol as shown in Fig. 1.  

 

2.1.2 Alignment Pattern  
The alignment pattern consists of dark 5x5 modules, light 

3x3 modules and a single central dark module. This pattern 

is actually used for correcting the distortion of the symbol 

[8]. The central coordinate of the alignment pattern will be 

identified to correct the distortion of the symbol.  

 

2.1.3 Timing Pattern  
The timing patterns are arranged both in horizontal and 

vertical directions. These are actually having size similar to 

one module of the QR Code symbol. This pattern is actually 

used for identifying the central co-ordinate of each cell with 

black and white patterns arranged alternately.  

 

2.1.4 Quiet Zone  
This region is actually free of all the markings. The margin 

space is necessary for reading the bar code accurately. This 

zone is mainly meant for keeping the QR Code symbol 

separated from the external area [9]. This area is usually 4 

modules wide.  

 

2.1.5 Data Area  
It consists of both data and error correction code words. 

According to the encoding rule, the data will be converted 

into 0’s and 1’s. Then these binary numbers will be 

converted into black and white cells and will be arranged 

accordingly. Reed-Solomon error correction is also used 

here [10].  

 

2.2 Data Capacity  
The data storage capacity of QR Code is very large as 

compared to 1-D barcode. The number of characters that can 

be encoded as QR Code varies according to the type of 

information that is to be encoded. The various information 

types and the volume that the QR Code can hold are 

explained in Table 1. 

Table 1. Information Types and Volume of Data 

Information Type Volume of Data 

Alphabets and Symbols 4296 

Numeric Characters 7089 

Binary Data (8 bit) 2953 

Kanji Characters 1817 

 

2.3 Data Compression  
In the history of computer science, data compression, source 

coding [1] or bit-rate reduction includes encoding 

information using fewer bits than the original representation. 

There are two kinds of data compression: lossy and lossless. 

Lossy compression reduces bits by identifying marginally 

important information and removing it. Lossless 

compression reduces bits by identifying and eliminating 

statistical redundancy. No information is lost in lossless 

compression.  

 

Data Compression is very useful due to reducing the 

consumption of resources such as data space or transmission 

capacity. Because compressed data must be decompressed 

to be used, this extra processing imposes computational or 

other costs through decompression. The design of data 

compression schemes involve trade-offs among various 

factors, including the degree of compression, the amount of 

distortion introduced and the computational resources 

required to compress and uncompress the data [11].  

 

Lossless data compression algorithms usually exploit 

statistical redundancy to represent data more concisely 

without losing information. Lossless compression is possible 



International Journal of Computer Applications Technology and Research 

Volume 6–Issue 7, 273-277, 2017, ISSN:-2319–8656 

www.ijcat.com  275 
 

because most real-world data has statistical redundancy. The 

Lempel–Ziv (LZ) compression methods are among the most 

popular algorithms for lossless compression. DEFLATE is a 

variation on LZ which is optimized for decompression speed 

and compression ratio, but compression can be slow.  

 

3. PROPOSED TECHNIQUE  
 
As discussed in [13], the efficiency of QR Codes is increased 

by applying compression before encoding. This paper 

focuses the best use of the high capacity QR Code generated 

in [13]. Till now passengers have to get boarding pass for 

luggage at air port only. Such boarding pass is using 1 D 

barcodes for every item. Here the main problems associated 

with 1 D barcode are: i) needs the access of database every 

time for retrieving complete information and ii) 1 D barcode 

get tampered easily. Our approach uses QR code which 

contains the encrypted information. The advantage of 

encryption is to secure the information stored on QR code. 

So that only air port authority can encode the data for proper 

verification of misplaced luggage. The whole process is 

described by the following steps: 

  

1. The passenger has to fill his/her journey, 

personal and luggage details as on ticket 

online. He/she must have the same ID Proof 

with him/her that is required for 

authentication of the passenger at the airport. 

 

2. The online system generates a boarding pass 

having secure barcode for the passenger, 

which contains encrypted journey and 

personal details of the passenger. The 

passenger can take print of secure QR code 

separately for every item.  

 
3. At the time of check-in at the airport, passenger 

has to show the QR code on the boarding pass 

along with ticket to the scanning machine for 

the verification. 

 
4. Now, the passenger has checked-in the airport 

successfully.  

 
            5. In case of misplace of the luggage during check-

out from the air port, the system verifies the 

luggage left/misplaced with the help of secure 

QR code affix on it.  This verification ensures 

the authentication of luggage.  After 

successful verification the luggage is handed 

over to the right passenger. This process 

ensures the proper handling of misplaced 

luggage. 

 

 
The above process is represented in Fig-2(a) and Fig-2(b). 

 

Fig-2(a): Check-in process at Air Port 

 

Fig-2(b): Check-in process at Air Port 
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4. RESULTS  
Using the approach discussed above, we are able to provide 

the facility of generating boarding pass online from home or 

office. The QR code is generated for every item carried by 

passenger. He/she can affix QR code on items and the same 

QR code is on boarding pass also. During check-in at the air 

port luggage are verified with help of QR code on boarding 

pass. The misplaced luggage are handled using QR code on 

it. The whole process is implemented by designing a small 

web application using C#.Net on Visual Studio 2008. Fig-3 

shows the registration process of luggage: 

 

 
 

Fig-3: Luggage Registration Process 

 

Fig-4 Shows the main page of user after login for luggage 

registration and verification. 

 

 
   

Fig-4: Main Page of User  

 

Fig-5(a) shows the generation of boarding pass and QR 

code for luggage items. 

 

 
 

 

Fig-5(a): Generation of Boarding Pass with QR code 

 

Fig-5(b) shows the successful verification of luggage 

information encoded in QR code. The QR code on luggage 

items is read by barcode scanner. Here we verifying the QR 

code by browsing the image of QR code. 

 

 
 

Fig-5(b): Verification of QR Code 

 

 

5. CONCLUSIONS  
 

Normal QR Codes can compress only up to 4 KB of data. 

Using the techniques followed here, the data capacity can be 

increased drastically. As compared to the normal QR Codes, 

the data capacity of the QR Code after following technique 

was found to be more than 4 KB. Efficient data compression 

techniques can be used to store more than 4 KB of data inside 

a QR Code. A variety of data compression techniques can be 

used to obtain more data storage capacity. Comparing with 

the existing technologies used to generate bar codes, QR 

Codes were found to be of great advantage to the 

manufacturer because of its great data storage capacity, 
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reading speed and accuracy. The data capacity was further 

improved by combining the most distinguishing features of 

compression and bar code generation. Using this novel 

technique of data compression followed by data encoding, 

the data storage capacity of QR Codes were increased 

drastically. 

 

6. FUTURE SCOPE 
Currently only Smartphone’s are technically equipped to do 

this. Many users that have mobile phones that have cameras 

are unable to get QR reading software for their phones. 

Future enhancements focus on QR Encoding of images 

which is more than 4 KB of size. Secure QR Coding can also 

be implemented using encryption techniques. Also, more 

advanced data compression techniques can be used to add 

more to the data capacity of the normal QR Codes.  
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Abstract: Emergence of Internet, as well as digital image acquisition technology, has increased the usage of rich visual information such 

as images and videos. It has become the integral and essential part of everyone’s life. Since image production has become easy and 

economical, images and videos are used extensively on the Internet so retrieving relevant images from large ever-growing image dataset 

has become a challenge. To combat this problem, one of the popular image retrieval approaches is Content-Based Image Retrieval 

(CBIR) which utilizes the visual features of the image i.e. color, texture, geometric (shape) and spatial information to retrieve visually 

similar images according to the given query image. This paper aims to exploit multiple features of an image i.e. color, geometric and 

texture with the Back-propagation Feedforward Neural Network (BFNN) for classification. Feature selection method is also exercised 

to focus on important features of an image and ignoring redundant and inappropriate information. The results have shown that CBIR 

technique with multi-feature classification by BFNN yields better precision and recall as compared to other state-of-the-art techniques 

of CBIR that uses single or other hybrid combination of features of an image. 

 

Keywords: Back Propagation Feedforward Neural Network (BFNN); Content-Based Image Retrieval (CBIR); Gray Level Co-

occurrence Matrix (GLCM); Text-Based Image Retrieval (TBIR); Zernike Moments (ZM); 

 

1. INTRODUCTION 
The Internet and World Wide Web (W3) has revolutionized 

everyone's life. Today it has become a preferred medium of 

daily communication. There is an English idiom which says “A 

picture/image is worth a thousand words”. Any complicated 

idea can be easily remembered and conveyed via a single still 

image. An image exhibits some meaning and can be thought of 

a visual representation of some subject.  

1.1 Motivation 
Due to the scientific and technological advances in data storage 

and image acquisition methodologies, the volume of digital 

data i.e. images and videos have increased considerably [1]. To 

combat the problem of the ever-growing population of images, 

their organization, and management, image retrieval systems 

were developed. These systems retrieve images from the large 

image database on the basis of the user’s query. There are three 

kinds of retrieval systems which are depicted in Figure 1. 

Since 1979, image retrieval systems have been exploiting the 

techniques that are based on the textual description or 

annotation of images. This approach is known as Text / Tag 

Based Image Retrieval (TBIR) [2]. 

There are certain drawbacks of TBIR approach i.e. it is a time-

consuming and slow process as it requires manual description 

of each image in database, costly and different human have a 
different understanding of the image making it subjective and 

context-sensitive. 

An image can describe itself completely and efficiently as 

compared to any other descriptor, therefore an another 

approach called Content Based Image Retrieval (CBIR) was 

introduced and has been a major area of research in image 

processing field. CBIR takes a query image (i.e. example image 

or sketch) as an input and retrieves visually similar images by 

comparing visual features of query image with the visual 

features of images in the image database. It uses the content of 

the images to represent and index them. 

 

Figure 1: Types of Image Retrieval System 

The visual features of an image include color, shape 

(geometric), texture and any other information that can be 

extracted from the image. These visual features are described 

by multi-dimensional feature vectors. This approach is also 

known by different names such as Query-By-Image Content 

(QBIC), Content-Based Visual Information Retrieval (CBVIR) 

and Reverse Image Search. CBIR has found its application in 

many fields like medical diagnosis, satellite picturing, military, 

intellectual property, object recognition, fingerprint 

identification, face recognition, etc.     

In Mixed / Hybrid approach, both textual query and visual 

features are combined (also known as fusion) to obtain the 

desired output image. This is a demanding research area in the 

field of multimedia information retrieval.  
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1.2 Related Work 
In [3], Swapnil Saurav et al. extracted color features using 

various color models and different color descriptors such as 

color histogram, color moments and color coherence vectors 

with Support Vector Machines (SVM) classifier. In [4], 

Muhsina Kaipravan et al. proposed a system which integrates 

both color and texture features. To extract color and texture 

features, color moment and Gabor filter are employed 

respectively. This technique is implemented and verified on 

Wang image database. 

In [5], Manpreet Kaur et al. presented a novel technique which 

combines image features like color, texture, and edges. 

Retrieval techniques like HSV, color moment are used for 

extracting color features, Gabor wavelet and wavelet transform 

for retrieving texture features with edge gradient technique for 

detecting shape features. In [6], Sakthivel Karthikeyan et al. 

proposed a system for Glaucoma diagnosis via Gray Level Co-

occurrence Matrix (GLCM) for extracting the textual features 

and used Sequential Forward Floating Selection (SFSS) 

technique for selecting extracted features which are fed to Back 

Propagation Network (BPN).  

In [7], Habib Mahi et al. proposed a system to recognize the 

buildings from Very High Spatial Resolution (VHSR) satellite 

images. The system uses Zernike Moments based shape 

descriptor after segmenting the image into homogeneous 

objects via MeanShift segmentation method and is fed to SVM 

for further classification purpose. In [8], Sudhir P. Vegad et al. 

proposed a hybrid approach which exploits color features with 

feed-forward BPN. The system uses HSV color model for 

obtaining color features. 

 

The proposed CBIR system extracts color, shape and texture 

features of the image by applying RGB Color Histogram, 

Zernike Moments and Gray Level Co-occurrence Matrix 

(GLCM) respectively to attain the optimal retrieval accuracy 

and better performance in CBIR systems. Once all features are 

extracted from the image, ReliefF Filter Feature Selection 

technique is applied to choose appropriate features required to 

represent an image effectively. The System is trained and 

images are classified using Back-propagation Feed-forward 

Neural Network (BFNN).  

 

Since LAB color space model exceeds the gamut of the RGB 

and CMYK color models and is designed to approximate 

human vision, it is employed as a pre-processing step to extract 

texture and shape features. Images with the close resemblance 

to the query image are retrieved and indexed accordingly.  

This paper is organized as follows: In Section II, CBIR 

architecture is explained. Proposed work is discussed in detail 

in Section III with feature extraction techniques. Section IV 

presents experimental results with the discussion on 

performance evaluation of different techniques. Finally, the 

paper is concluded in Section V with future research work 

recommendations.  

2. CBIR ARCHITECTURE 
The CBIR system analyzes image content and retrieves visually 

similar images from image database according to the query 

image. A query image can be any sketched figure or an example 

image. The visual content of an image is known as image 

features which are extracted by applying different techniques 

and are internally represented as feature vectors.  

The image features are the properties of an image, for instance, 

color, texture, shape or spatial layout and these features are 

considered as low-level features of an image. CBIR system 

performs two main functions i.e. Feature Extraction and 

Similarity Measurement which is shown in Figure 2. 

In the Feature Extraction phase, the features of images are 

extracted and these features are matched in Similarity 

Measurement phase. 

 

Figure 2: CBIR System 

The feature vector of each image in the database is compared 

with the feature vector of the query image and the images with 

the small distance to the query image are considered as matched 

images and are retrieved from the image database. 

3. PROPOSED APPROACH 
The CBIR system extracts color, shape and texture features of 

the image. The performance of CBIR system depends on the 

method to obtain suitable features from the image. The color is 

the most widely used visual property of the image. It is a robust 

descriptor as it is uniform with respect to scaling, translation, 

and rotation of an image. Texture or gray-level features depicts 

visual patterns in an image and describes how they are spatially 

located. GLCM method is a very effective method for acquiring 

texture features and is applied in this paper.  

The shape of an object or region in an image is represented by 

shape features. These features are commonly extracted and 

obtained after image segmentation. Region- growing method of 

region-based segmentation is employed from which Zernike 

moments are computed. The details of the methods used for 

obtaining image features are stated below in detail: 
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3.1 Gray-Level Co-occurrence Matrix 
GLCM is a popular statistical method for obtaining texture 

features from images. It calculates co-occurring grayscale 

values at a specified offset over an image.  

It produces a matrix with the direction (i.e. horizontal, vertical, 

left and right diagonals) and distances between the pixels. It is 

also known as Grey Tone Spatial Dependency Matrix and is 

used for calculating the "second order” texture features. GLCM 

is a square matrix with dimension Ng, where Ng refers to the 

number of gray levels in the image.  

Each element [i, j] of the GLCM matrix is calculated by 

counting the number of times a pixel holding value i is adjacent 

to a pixel holding value j i.e. V[i, j]. The relation between the 

two pixels is computed at a time by considering two-pixel 

values i.e. reference pixel and neighbor pixel. The following 

Table 1 shows the structural arrangement of GLCM matrix 

elements. 

Table 1: GLCM Matrix Structure 

Neighbor pixel 

value / 

Reference 

Pixel value 

0 1 2 … Ng 

0 0,0 0,1 0,2 … 0, Ng 

1 1,0 1,1 1,2 … 1, Ng 

2 2,0 2,1 2,2 … 2, Ng 

. 

. 

. 

… … … … … 

Ng 
Ng,0 Ng,1 Ng,2 … 

Ng, 

Ng 

 

Since the texture measure requires that each GLCM cell 

contains not a count, but rather a probability, therefore GLCM 

is normalized by dividing each element by the sum of values. 

The formula for computing probability matrix element is given 

below where matrix element P(i, j | ∆x, ∆y) depicts relative 

frequency with the given two neighborhood pixels, one with 

intensity ‘i’ and the other with intensity ‘j’ and pixels are 

separated by a pixel distance (∆x, ∆y) [9]. 

𝑃(𝑖, 𝑗) =  
𝑉(𝑖,𝑗)

∑ 𝑉(𝑖,𝑗)
𝑁𝑔
𝑖,𝑗=0

                     (1) 

The GLCM expressed as a probability matrix is given by  

G =

[
 
 
 

P(0,0) P(0,1) ⋯ P(0,Ng )

P(1,0) P(1,1) … P(1,Ng )

⋮
P(Ng , 0)

⋮
P(Ng , 1)

⋱
…

⋮
P(Ng , Ng )]

 
 
 

 

This paper extracts 22 features from GLCM matrices and their 

formula [6][7][8][9][10][14] is mentioned in Table2. 

Table 2: Features extracted from GLCM 

S. No. Features Formula 

1 Entropy 

∑ P(i, j)

𝑁𝑔

𝑖,𝑗=0

log (P(i, j)) 

2 Energy  

∑∑P(i, j)2

ji

 

3 Contrast ∑∑(i − j)2  P(i, j)

ji

 

4 Homogeneity  

∑∑
𝑃(𝑖, 𝑗)

(1 + (𝑖 − 𝑗)2)
𝑗𝑖

 

5 Correlation  

∑ ∑ (𝑖, 𝑗)𝑃(𝑖, 𝑗) − 𝜇𝑥 𝑗𝑖  𝜇𝑦

𝜎𝑥𝜎𝑦
 

6 Variance: Sum 

of Squares 
∑∑(i − μ)2P(i, j)

ji

 

7 Autocorrelatio

n 

∑ ∑ (𝑖,𝑗)[𝑃(𝑖,𝑗)−𝜇𝑥 ]𝑗𝑖 [𝑃(𝑖,𝑗)−𝜇𝑦]

𝜎𝑥𝜎𝑦
  

Where 𝜇𝑥 , 𝜇𝑦 are means and 

𝜎𝑥, 𝜎𝑦 are standard 

deviations. 

8 Inverse 

Difference 

(INV) 

∑
𝑃(𝑖, 𝑗)

1 + |𝑖 − 𝑗|
 

9 Sum Average 
∑ 𝑖𝑃𝑥+𝑦

2𝑁𝑔

𝑖=2
(𝑖) 

10 Sum Entropy 𝑓8

= −∑ 𝑃𝑥+𝑦(𝑖)
2𝑁𝑔

𝑖=2
log {𝑃𝑥+𝑦(𝑖)} 

11 Sum Variance 
∑ (𝑖 − 𝑓8)

2
2𝑁𝑔

𝑖=2
𝑃𝑥+𝑦(𝑖) 

12 Difference 

Variance 
∑ 𝑖2

𝑁𝑔−1

𝑖=0
𝑃𝑥−𝑦(𝑖) 

13 Difference 

Entropy 
−∑ 𝑃𝑥−𝑦(𝑖)

𝑁𝑔−1

𝑖=0 log{𝑃𝑥−𝑦(𝑖)} 

14 Information 

Measure of 

Correlation1 

𝐻𝑋𝑌 − 𝐻𝑋𝑌1

max {𝐻𝑋,𝐻𝑌}
 

where 𝐻𝑋𝑌 =

−∑ ∑ 𝑃(𝑖, 𝑗) log(𝑝(𝑖, 𝑗))𝑗𝑖  

𝐻𝑋𝑌1 =

 ∑ ∑ 𝑃(𝑖, 𝑗) log{ 𝑃𝑥𝑗𝑖 (𝑖)𝑃𝑦(j)} 

HX, HY are the entropies of 

𝑃𝑥 and 𝑃𝑦. 
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15 Information 

Measure of 

Correlation2 

(1 − exp[−2(𝐻𝑋𝑌2 −

 𝐻𝑋𝑌)])
1

2 where 𝐻𝑋𝑌2 =

 − ∑ ∑ 𝑃𝑥(𝑖)𝑃𝑦(𝑗) log{ 𝑃𝑥𝑗𝑖 (𝑖)𝑃𝑦

(j)} 

16 Maximum 

Correlation 

Coefficient 

Square root of the second 

largest eigenvalue of Q 

where  

𝑄(𝑖, 𝑗) =  ∑
𝑃(𝑖, 𝑘)𝑃(𝑗, 𝑘)

𝑃𝑥(𝑖)𝑃𝑦(𝑘)
𝑘

 

17 Shade 𝑠𝑔𝑛(A)|𝐴|
1

3       where 

  A= ∑
𝑃(𝑖,𝑗)(𝑖+𝑗−2𝜇)3 

𝜎3(√2(1+𝐶))3

𝑁𝑔−1

𝑖,𝑗=0  

and C= Correlation feature 

18 Prominence 𝑠𝑔𝑛(𝐵)|𝐵|
1

4       where 

  A= ∑
𝑃(𝑖,𝑗)(𝑖+𝑗−2𝜇)4 

4𝜎4(1+𝐶)2

𝑁𝑔−1

𝑖,𝑗=0   

19 Inverse 

Difference 

Moment 

Normalized 

(IDN) 

∑ ∑
1

1 + (𝑖 − 𝑗)2𝑗𝑖 𝑃(𝑖, 𝑗)

∑ ∑ 𝑃(𝑖, 𝑗)𝑗𝑖
 

20 Inverse 

Difference 

Normalized 

(INN) 

𝐼𝑁𝑉

max (𝐼𝑁𝑉)
 

21 Maximum 

Probability 

max {𝑃(𝑖, 𝑗)} 

22 Dissimilarity ∑𝑃(𝑖, 𝑗)|𝑖 − 𝑗|

𝑖

 

 

3.2 Zernike Moments 
ZM is an excellent shape descriptor due to its description 

capability. It is a region-based moment and is very effective in 

image classification system. It is simply a projection of image 

functions onto polynomial orthogonal basis function. Rotation 

invariant and orthogonal property of ZM makes it suitable for 

shape feature extraction. The ZM can be computed on an image 

with the size N X N with the following expression [11]. 

𝑍𝑛,𝑚 = 
𝑛+1

𝜆𝑁

∑ ∑ 𝑓(𝑐, 𝑟)𝑅𝑛,𝑚
𝑁−1
𝑟=0

𝑁−1
𝑐=0 (𝜌𝑐𝑟)𝑒

−𝑗𝑚𝜃𝑐𝑟               (2) 

Where f(c, r) is the image function in which c is column and r 

is row, 𝜆𝑁 represents a normalization factor,  n € N in which n 

is a positive integer and represents the order of the radial 

polynomial and Rn,m(.) represents the real-valued 1-D radial 

polynomial, m represents repetition of the angle and satisfies 

the following constraints: 

N - |m| = even and |m| ≤ n 

 𝜌𝑐𝑟 is transformed distance and ranges from 0 ≤ 𝜌𝑐𝑟 ≤ 1 and 

𝜃𝑐𝑟 is a phase which ranges from 0 ≤ 𝜃𝑐𝑟 ≤ 2∏ at the pixel (c, 

r)  and has the following formula: 

𝜌𝑐𝑟 =  
√(2𝑐−𝑁+1)2+ (2𝑟−𝑁+1)2

𝑁
                                               (3) 

𝜃𝑐𝑟 = 𝑡𝑎𝑛−1 (
𝑁−1−2𝑟

2𝑐−𝑁+1
)                                                         (4) 

This paper extract features using ZM where the order of the 

moment i.e. n is equal to 4 and repetition of the moment i.e. m 

is equal to 2. 

3.3 Backpropagation Neural Network 
BFNN is a network that is trained with a backpropagation 

training algorithm that calculates error signal by finding the 

difference between the training output from the target output. It 

backpropagates the errors, adjusts the weights and biases in the 

input and hidden layers to get close to the desired outcome. The 

architecture of BFNN consists of three layers i.e. input, hidden, 

and output layer [12] which is given in Figure 3.  

 
Figure 3: Basic BFNN Architecture 

Images are divided into different classes in the image database 

and some images from each class are used for training the 

BFNN. A BFNN is repeated until a less training error is 

achieved. Once training sample is fed to the BFNN, the trained 

BFNN assigns one class to the query image and retrieve images 

of the same class as an output. 

It sorts the output according to the following formula [12] 

which represents the distance between the query image and the 

retrieved images: 

𝑑𝑖 =  (
1

𝑁
∑ 𝑊𝑗(𝑓𝑗

𝑖𝑁
𝑗=1 − 𝑓𝑗

𝑞
)2)

1

2
                (5) 

Where 𝑓𝑗
𝑞

 represents the jth feature of the query image, 𝑓𝑗
𝑖  

represents the jth feature of the retrieved image, Wi is the weight 

of jth feature and N is the dimension of the feature vector.   

3.4 RGB Color Histogram 
Color histogram identifies the proportion of pixels within an 

image carrying specific values. As it is independent of image 

size or orientation, the color histogram is obtained from RGB 

images with a number of bins equal to 3. 

3.5 ReliefF Filter Feature Selection 
Feature Selection is considered as a basic problem in pattern 

recognition system. As the selection of features in filter 

selection method is independent on the classifier used, 

therefore ReliefF filter method is implemented to calculate the 

quality of attributes or features by finding how their values 

differentiate between instances. It is very effective in solving 
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multi-class problems and is robust to noisy and incomplete 

data.  

3.6 Proposed Algorithm 
1. Load an RGB query image. 

2. Implement LAB conversion which yields lightness 

(L) component and two color components a, and b. 

3. Perform region-growing based segmentation on L 

component of the query image. 

4. Apply Zernike Moments on the segmented image to 

obtain amplitude (A) and phase (phi) value of the 

moment. 

5. Apply GLCM technique for extracting 22 texture 

features from query image. 

6. Color features are obtained using RGB histogram 

with a number of bins equal to 3, therefore extracting 

27 color features. 

7. while (image in the training set) 

8.                do  

9.                     LAB conversion 

10.                     calculate ZM and GLCM features 

11.                     obtain color features       

12.                     add features to feature database        

13.                 end; 

14. end while; 

15. Apply ReleifF feature selection technique which 

returns top 20 relevant features for similarity 

measurement. 

16. BFNN is used as a classifier which takes 20 selected 

features for training network with 70% training data, 

15% validation data and 15% for testing data with the 

number of hidden neurons as 20.  

17. Finally, the proposed system returns class name of 

the query image and retrieves similar images.  

3.7 Proposed System Flowchart 

 

Figure 4: Proposed System Architecture 

4. EXPERIMENTAL RESULTS 
To evaluate the performance of the proposed system, 

MATLAB (R2016a) framework is used. The assessment of the 

performance of image retrieval methods is accomplished using 

two important measures known as Precision and Recall. 

4.1 Implementation Environment and 

Dataset 
The user interacts with the system via Graphical User Interface 

(GUI) which is created by a tool called GUIDE, the GUI 

Development Environment in MATLAB. To check the 

effectiveness of our system, the experiments are conducted on 

Wang image database. The Wang image dataset consists of 

1000 images which are divided into 10 classes where each class 

includes 100 images. The categories of Wang dataset is 

presented in Table 3. 

Table 3: Categories of Wang Image Dataset 

S.No. Categories Images S.No. Categories Images 

1 African 
 

6 Flower 
 

2 Beach 
 

7 Food 
 

3 Bus 
 

8 Hills 
 

4 Dinosaur 
 

9 Horse 
 

5 Elephant 
 

10 Monument 
 

 

4.2 Comparative Analysis and 

Performance Measurement 
Precision depicts the “quality or exactness” of image retrieval 

whereas recall represents the “completeness.  

 

Figure 5: Plot of Confusion Matrix 
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Precision tells how many retrieved items are relevant and recall 

depicts how many relevant items are selected from the 

database. Precision and recall values are calculated from 

confusion matrix which is also known as error matrix and is a 

table that describes the performance of the classifier. 

 The confusion matrix for the first 5 image categories (i.e. 

African, Beach, Bus, Dinosaur, and Elephant) is displayed 

below in figure 5 providing African image as a query.  

The formula for calculating the precision, recall, average 

precision and average recall is given below: 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
𝑇𝑃

𝑇𝑃+𝐹𝑃
                                                              (7) 

𝑅𝑒𝑐𝑎𝑙𝑙 =  
𝑇𝑃

𝑇𝑃+𝐹𝑁
                                                                   (8) 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑎𝑣𝑔
𝑛,𝑗

=  
1

𝑁𝑖

∑ 𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑖(𝑛)
𝑁𝑖
𝑖                                (9)        

𝑅𝑒𝑐𝑎𝑙𝑙𝑎𝑣𝑔
𝑛,𝑗

= 
1

𝑁𝑖

∑ 𝑟𝑒𝑐𝑎𝑙𝑙𝑖(𝑛)
𝑁𝑖
𝑖                                           (10) 

where TP is true positive, FP is false positive, and FN is false 

negative value in confusion matrix. 

Table 4:  Precision values of 5 categories 

Class 

Precision African Beach Bus Dinosaur Elephant 

1 100 75 100 100 100 

2 95 80 100 100 100 

3 100 80 85 100 100 

4 95 95 95 100 85 

5 100 80 100 90 100 

6 100 85 85 100 100 

7 100 100 85 100 95 

8 100 85 95 100 85 

9 95 90 100 95 95 

10 100 85 85 100 100 

 

The Table 4 and 5 represent the precision values and recall 

values for evaluating the performance of BFNN classifier for 5 

categories. The average precision and recall of proposed 

system are displayed in Figure 6 whereas comparative analysis 

of proposed system with the color moment and Gabor filter 

technique [4] is presented in Figure 7.  

 

 

 

Table 5: Recall values of 5 classes 

Class 

Recal

l 

Africa

n 

Beac

h 

Bu

s 

Dinosau

r 

Elephan

t 

1 90 100 87 100 100 

2 100 100 90 95 90 

3 100 84 94 100 86 

4 100 90 86 95 100 

5 90 100 95 100 87 

6 95 89 94 100 90 

7 90 90 100 100 100 

8 90 93 81 100 90 

9 95 100 90 100 100 

10 95 89 94 100 90 

 

 

Figure 6: Average Precision and Recall values of 5 classes 

 

Figure 7: Comparison of proposed work with existing technique [4] 
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5. DISCUSSION 
By the experimentation conducted on Wang image dataset, it is 

observed that the proposed system has attained the overall 

precision of 94.3% and recall of 94.28% in contrast to 94% 

precision and 78.4% recall of the system [4] with higher 

retrieval accuracy of 94.28%. 

The proposed system has been able to achieve the optimal 

accuracy and better performance with significant improvement 

in recall measure.  

6. CONCLUSION 
This paper presented a CBIR approach that combines multiple 

visual features of the image to retrieve visually similar images. 

As only one or two features are not sufficient to describe an 

image completely, it is suggested to use all low-level features 

i.e. color, shape, and texture of the image to realize it 

effectively. Texture features are extracted using GLCM 

technique, geometric features are computed by applying 

Zernike Moments whereas, for color features, the RGB color 

histogram is employed. All extracted features are applied to 

ReliefF feature selection algorithm which selects top 20 

features for BFNN classification. Experimental results show 

that the performance of the proposed work outperforms the 

other conventional image retrieval methods by attaining higher 

precision values, recall values, and accuracy of 94.28%.  

In the future work, deep neural network (DNN) or more 

efficient color extraction technique can be availed to further 

improve image retrieval accuracy.  The system can be 

customized for transfer learning. 
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1. INTRODUCTION 

Recent advances in large-scale symmetries and cooperative 

communication do not necessarily obviate the need for the 

Turing machine [9]. In fact, few cyberneticists would disagree 

with the significant unification of robots and Internet QoS, 

which embodies the extensive principles of artificial 

intelligence. To put this in perspective, consider the fact that 

little-known physicists largely use write-ahead logging to 

realize this purpose. The study of RPCs would profoundly 

improve the simulation of neural networks. 

 

Nevertheless, this method is fraught with difficulty, largely due 

to spreadsheets. Contrarily, empathic communication might not 

be the panacea that statisticians expected. On a similar note, 

though conventional wisdom states that this quandary is 

entirely solved by the study of public-private key pairs, we 

believe that a different solution is necessary. We view 

cryptoanalysis as following a cycle of four phases: study, 

prevention, prevention, and synthesis. Thusly, we disconfirm 

that architecture can be made relational, Bayesian, and linear-

time. 

 

Motivated by these observations, linked lists and the location-

identity split [22] have been extensively deployed by 

information theorists. Similarly, two properties make this 

solution ideal: our application is copied from the understanding 

of DHTs, and also ADAGE is maximally efficient. We view 

cyberinformatics as following a cycle of four phases: creation, 

emulation, study, and improvement. We emphasize that 

ADAGE is derived from the analysis of lambda calculus. The 

disadvantage of this type of approach, however, is that virtual 

machines [22] can be made certifiable, Bayesian, and secure. 

Of course, this is not always the case. This combination of 

properties has not yet been improved in previous work. 

 

In our research, we explore a cacheable tool for analyzing 

model checking [4] (ADAGE), showing that active networks 

and virtual machines can interact to realize this purpose. The 

basic tenet of this solution is the visualization of Markov 

models. This might seem counterintuitive but never conflicts 

with the need to provide superblocks to analysts. For example, 

many solutions create optimal configurations. Though similar 

frameworks synthesize adaptive technology, we fulfill this 

intent without analyzing cooperative symmetries. 

 

The rest of this paper is organized as follows. To begin with, 

we motivate the need for checksums. Along these same lines, 

we place our work in context with the prior work in this area. 

We validate the construction of extreme programming. 

Similarly, to accomplish this intent, we disconfirm not only that 

the much-touted encrypted algorithm for the study of online 

algorithms by N. Brown [2] is impossible, but that the same is 

true for the Ethernet. Finally, we conclude. 

 

2. MODLE 

Rather than controlling efficient configurations, our 

methodology chooses to develop client-server modalities. 

Similarly, we believe that DNS and extreme programming can 

collaborate to answer this issue. See our existing technical 

report [29] for details. 

 

Figure 1 analysis of DHTs. 

ADAGE relies on the technical framework outlined in the 

recent little-known work by Takahashi in the field of artificial 
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intelligence. This is an appropriate property of our algorithm. 

Any confusing exploration of 802.11 mesh networks will 

clearly require that A* search and redundancy are largely 

incompatible; our approach is no different. The architecture for 

ADAGE consists of four independent components: 

scatter/gather I/O, secure archetypes, relational methodologies, 

and certifiable configurations. Although electrical engineers 

generally assume the exact opposite, our heuristic depends on 

this property for correct behavior. Rather than locating model 

checking, our framework chooses to cache highly-available 

epistemologies. We use our previously visualized results as a 

basis for all of these assumptions. This seems to hold in most 

cases. 

 

Figure 2 A framework for the investigation of 

wide-area networks. 

We ran a 5-year-long trace proving that our design is 

unfounded. Though information theorists mostly assume the 

exact opposite, ADAGE depends on this property for correct 

behavior. Any essential analysis of certifiable communication 

will clearly require that extreme programming can be made 

distributed, reliable, and constant-time; our algorithm is no 

different [26]. Despite the results by Nehru, we can disconfirm 

that massive multiplayer online role-playing games can be 

made self-learning, electronic, and stochastic. This may or may 

not actually hold in reality. ADAGE does not require such a 

compelling allowance to run correctly, but it doesn't hurt. 

While systems engineers usually estimate the exact opposite, 

our methodology depends on this property for correct behavior. 

3. Implementation 

Even though we have not yet optimized for performance, this 

should be simple once we finish coding the codebase of 33 PHP 

files. The virtual machine monitor contains about 6494 semi-

colons of C++. Further, we have not yet implemented the 

client-side library, as this is the least unfortunate component of 

ADAGE. Along these same lines, our application is composed 

of a hand-optimized compiler, a hand-optimized compiler, and 

a server daemon. Computational biologists have complete 

control over the hand-optimized compiler, which of course is 

necessary so that replication and 4 bit architectures can 

interfere to fix this riddle. 

4. Performance Results 

Our performance analysis represents a valuable research 

contribution in and of itself. Our overall evaluation seeks to 

prove three hypotheses: (1) that an algorithm's mobile code 

complexity is more important than a framework's traditional 

software architecture when minimizing latency; (2) that clock 

speed stayed constant across successive generations of 

Nintendo Gameboys; and finally (3) that expected complexity 

is an obsolete way to measure instruction rate. Our evaluation 

methodology will show that tripling the USB key space of 

independently self-learning symmetries is crucial to our results. 

4.1 Hardware and Software Configuration 

Though many elide important experimental details, we provide 

them here in gory detail. We performed a real-time simulation 

on our human test subjects to quantify the computationally 

certifiable nature of provably adaptive archetypes. First, we 

removed a 2TB hard disk from the NSA's cooperative cluster. 

We added 25 FPUs to our network. Continuing with this 

rationale, we doubled the optical drive space of the KGB's 

network to prove the mystery of artificial intelligence. Note that 

only experiments on our system (and not on our efficient 

overlay network) followed this pattern. Further, we doubled the 

effective floppy disk space of our mobile telephones. Along 

these same lines, we removed 200MB of RAM from our 

desktop machines to understand modalities. Lastly, we doubled 

the RAM speed of our atomic testbed to better understand our 

mobile telephones. 

 

Figure 3 The mean latency of ADAGE, compared 

with the other systems. 
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Figure 4 These results were obtained by Sato and 

Johnson [11]; we reproduce them here for clarity. 

When Z. Raman exokernelized ErOS's perfect software 

architecture in 2001, he could not have anticipated the impact; 

our work here follows suit. We added support for our solution 

as a runtime applet. All software components were compiled 

using GCC 3.1.5 with the help of R. Agarwal's libraries for 

provably developing distributed optical drive space. Next, we 

made all of our software is available under a CMU license. 

4.2  Experiments and Results 

Is it possible to justify having paid little attention to our 

implementation and experimental setup? Exactly so. Seizing 

upon this ideal configuration, we ran four novel experiments: 

(1) we measured hard disk speed as a function of floppy disk 

speed on a Nintendo Gameboy; (2) we measured flash-memory 

throughput as a function of tape drive throughput on a Nintendo 

Gameboy; (3) we compared work factor on the EthOS, Multics 

and Microsoft Windows Longhorn operating systems; and (4) 

we measured E-mail and instant messenger throughput on our 

system. We discarded the results of some earlier experiments, 

notably when we measured Web server and database 

performance on our desktop machines. 

 

Figure 5 The effective block size of our algorithm, 

compared with the other algorithms. 

Now for the climactic analysis of experiments (1) and (4) 

enumerated above. Note how simulating von Neumann 

machines rather than simulating them in hardware produce less 

discretized, more reproducible results. The data in Figure 5, in 

particular, proves that four years of hard work were wasted on 

this project. Further, the key to Figure 5 is closing the feedback 

loop; Figure 3 shows how our application's ROM space does 

not converge otherwise. 

 

Shown in Figure 3, experiments (3) and (4) enumerated above 

call attention to ADAGE's sampling rate. The results come 

from only 7 trial runs, and were not reproducible. The key to 

Figure 4 is closing the feedback loop; Figure 5 shows how 

ADAGE's expected latency does not converge otherwise. 

Further, these expected complexity observations contrast to 

those seen in earlier work [4], such as Amir Pnueli's seminal 

treatise on spreadsheets and observed NV-RAM speed. This is 

an important point to understand. 

 

Lastly, we discuss experiments (1) and (3) enumerated above. 

These energy observations contrast to those seen in earlier work 

[25], such as Q. Gupta's seminal treatise on flip-flop gates and 

observed effective flash-memory space. This at first glance 

seems perverse but is supported by prior work in the field. Note 

how rolling out Byzantine fault tolerance rather than emulating 

them in bioware produce smoother, more reproducible results. 

Third, these sampling rate observations contrast to those seen 

in earlier work [1], such as U. D. Bhabha's seminal treatise on 

neural networks and observed hard disk speed. 

 

5. Related Work 

In this section, we discuss previous research into Smalltalk, 

courseware, and the construction of suffix trees. A novel 

methodology for the exploration of Moore's Law proposed by 

John Hennessy et al. fails to address several key issues that our 

application does surmount [7,11]. Thusly, if performance is a 

concern, ADAGE has a clear advantage. Next, recent work by 

Jackson [28] suggests an application for exploring semantic 

technology, but does not offer an implementation. In general, 

ADAGE outperformed all related applications in this area. 

5.1  Amphibious Configurations 

Despite the fact that we are the first to explore write-back 

caches in this light, much related work has been devoted to the 

structured unification of hash tables and RAID [28,19]. Charles 

Bachman originally articulated the need for peer-to-peer 

configurations. A recent unpublished undergraduate 

dissertation presented a similar idea for voice-over-IP [5,4]. 

Nevertheless, the complexity of their method grows inversely 

as event-driven modalities grows. Thus, despite substantial 

work in this area, our approach is ostensibly the heuristic of 

choice among system administrators [4,8]. Our design avoids 

this overhead. 

 

We now compare our solution to previous random 

methodologies methods [29]. Scott Shenker [3,20] and Ito and 

Kumar [18] proposed the first known instance of rasterization 

[13]. Zheng and Qian originally articulated the need for Web 

services [23,15,14]. We plan to adopt many of the ideas from 

this prior work in future versions of ADAGE. 

5.2  IPv6 

The emulation of IPv7 has been widely studied. The original 

method to this obstacle by P. White et al. [12] was considered 

compelling; however, it did not completely address this riddle 

[24]. A litany of related work supports our use of Markov 

models [21]. Similarly, the seminal framework [16] does not 

harness replicated modalities as well as our approach. Our 

design avoids this overhead. In general, our methodology 

outperformed all existing heuristics in this area [10,17]. 

6. Conclusion 

In conclusion, one potentially great drawback of ADAGE is 

that it should not create 802.11 mesh networks; we plan to 
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address this in future work. Further, we showed that complexity 

in our heuristic is not a quagmire [6]. The characteristics of our 

framework, in relation to those of more infamous frameworks, 

are daringly more key. We plan to explore more challenges 

related to these issues in future work. 

 

To solve this quandary for Byzantine fault tolerance, we 

proposed a method for courseware. One potentially limited 

shortcoming of ADAGE is that it can manage Bayesian 

technology; we plan to address this in future work. Similarly, 

we constructed an application for game-theoretic modalities 

(ADAGE), verifying that compilers can be made ambimorphic, 

ubiquitous, and highly-available. We see no reason not to use 

ADAGE for controlling signed configurations. 
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Abstract: Cloud computing is the currently biggest technology in this environment that changes the thinking of the whole world. The 

main aim of the cloud computing is to provide services on line depending upon the need of the users of the cloud. Cloud uses internet 

to provide its services with main focus on cost reduction, hardware reduction and pay only for the services that user want to use. 

Virtualization play a big role in cloud computing. Virtualization is a technique like cost saving, hardware reducing and energy saving 

used by the cloud provider. In this paper we discussed in detail about virtualization and its different types.   
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1. INTRODUCTION 
Cloud computing is a technology that provides online services 

to the user on demand that reduces various software and 

hardware maintenances for individual level. Virtualization 

allows multiple instances of an operating to run concurrently 

on single computer. It is an abstraction over physical 

resources to make them shareable among multiple physical 

users. For resources to be shareable by number of physical 

user it allocates a logical name to a physical resource and 

enables a pointer to that physical resource on demand.  

2. VIRTUALIZATION ARCHITECTURE 
Virtual machine is computer software that runs operating 

system and applications. It is the duplication of real machine. 

The physical server on which one or more virtual machines 

are running is defined as host. The virtual machines are called 

guests. Multiple virtual systems (VMs) can run on a single 

physical system. This is shown in figure 1. 

 

Figure.1 Sample Architecture 

3. HYPERVISOR 
It is a program that allows multiple operating systems to share 

a single hardware host. Actually it a low-level program that 

provide system resource access to the virtual machines. 

3.1 Type-1 hypervisor 
 It is also called as native or bare metal. This type of 

hypervisor runs directly on host hardware to manage guest  

 

Operating system. It does not depend upon the operating 

system. This hypervisor support hardware virtualization. This 

is shown in figure 2. 

                    

Figure.2 Type1 Hypervisor 

 

3.2 Type 2 hypervisor 
It is a type of client hypervisor that sits on top of an operating 

system. It cannot run until the operating system is already 

running. Software virtualization is carried out in this 

hypervisor because it depends upon operating system. If the 

operating system fails then all end users are affected as shown 

in figure 3. 

These hypervisors are basically like applications that install 

on a guest OS. Containers, KVM, Microsoft Hyper V, 

VMware Fusion, Virtual Server 2005 R2, Windows Virtual 

PC and VMware workstation 6.0 come under the category of 

this hypervisor. Software virtualization provides better 

hardware compatibility than bare-metal virtualization, because 

the OS is responsible for the hardware drivers instead of the 

hypervisor.  
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                     Figure.3 Type-2 hypervisor 

 

4. VIRTUALIZATION TECHNOLOGIES 

4.1 Full Virtualization 
Full virtualization is a technique in which a complete 

installation of one machine is run on another. This 

virtualization support different operating system but it 

requires specific hardware combination. The hypervisor 

interacts directly with the physical server's CPU and disk 

space as shown in figure 4. In this virtualization each virtual 

server is completely unaware of other virtual servers that are 

currently running on the physical machine. 

 

 
Figure.4 Full Virtualization 

4.2 2. Para Virtualization 
Here the guest operating system is aware that it's being 

virtualized. Due to this advance information the guest 

operating system can short circuit its drivers to minimize the 

overhead of communicating with physical devices. This 

virtualization removes the drawback of full virtualization. 

This is shown in figure 5. 

 

 

 

 
Figure.5 Para Virtualization 

 

4.3 OS Level Virtualization 
This technique does not use any hypervisor. It is responsibility 

of the host OS to performs all the functions of a fully 

virtualized hypervisor as shown in figure 6. The guest servers 

must run the same OS due to this it is called homogeneous 

environment. 

 

Figure.6 OS level Virtualization 

4.4 Hardware-assisted Virtualization 
This approach enables efficient full virtualization using help 

from hardware capabilities, primarily from the host 

processors. It is also known as accelerated virtualization and it 

was added to x86 processors in 2006. The Server hardware is 

virtualization aware. In this type the hypervisor and VMM 

load at privilege Ring -1(Firmware) as shown in fig 6.  
Hardware-assisted virtualization reduces the maintenance 

overhead of Para-virtualization as it reduces the changes 

needed in the guest operating system. Better performance can 

be obtained by using this virtualization. 

 A pure hardware-assisted virtualization approach, using 

unmodified guest operating systems, involves many VM 

traps, and thus high CPU overheads, limiting scalability and 

the efficiency of server consolidation. This performance hit 

can be mitigated by the use of Para virtualized drivers; the 

combination has been called hybrid virtualization.  
Hardware-assisted virtualization requires explicit support in 
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the host CPU, which is not available on all -x86/x86_64 

processors. 
 

 

 

 
Figure.7 Hardware-assisted Virtualization 

 

 

5. CONCLUSION 
Cloud computing is widely used in large enterprise for 

providing services to the user depending upon the need and 

user have to pay for the services that it used. Virtualization is 

a technique in cloud computing that help in saving the 

hardware implementation cost for different operating system 

because it allow sharing of single physical system resources. 

In this paper we discussed in detail about virtualization and its 

different types. 
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Abstract: Effects of variable viscosity and thermal conductivity on magnetohydrodynamic free convection slip flow and heat transfer 

of micropolar fluid over a vertical plate with viscous dissipation have been studied. The fluid viscosity and thermal conductivity are 

assumed to be vary as an inverse linear functions of temperature. The governing partial differential equations of motion are 

transformed into a system of ordinary differential equations using similarity transformations which are solved numerically for 

prescribed boundary conditions by shooting method. Numerical results for the velocity, angular velocity and temperature profile are 

shown graphically for various values of the parameters which gives the flow and heat transfer characteristics of the fluid. The results 

show that the variable viscosity and thermal conductivity have significant influence on the flow and heat transfer of the fluid. 
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1. INTRODUCTION 
Micropolar fluids are the fluids which contain micro-

constituents, belonging to a class of fluids with non-

symmetrical stress tensor called polar fluids. So these fluids 

can be defined as a viscous, non- Newtonian fluid, whose 

fluid elements exhibit micro-rotation. Eringen [1] first 

introduced the theory of micropolar fluid in 1964. 

The study of micropolar fluid is very important as it has wide 

field of engineering applications such as oil exploration, 

geothermal extractions, polymer processing, micro-fluidics 

and many others. In particular, the study of slip flow has 

become field of active research due to its practical 

importance. The no-slip boundary condition may not be 

suitable for hydrophilic flows over hydrophobic boundaries. 

Also in mechanical engineering, partial slip can occur in 

channel with a coated or polished artificial heart values. This 

phenomenon is also common in the flow of blood. 

An appreciable number of studies have been carried out on 

these flows under different flow conditions. Chaudhary and 

Jha [2] studied the effects of chemical reactions on MHD 

micropolar fluid flow past a vertical plate in slip flow regime. 

Das [3] analysed the slip effects on MHD mixed convection 

stagnation point flow of a micropolar fluid towards a 

shrinking vertical sheet. Das [4] also studied the slip effects 

on heat and mass transfer in MHD micropolar fluid flow over 

an inclined plate with thermal radiation and chemical reaction. 

An investigation on free convection flow of heat generating 

fluid through a porous vertical channel with velocity slip and 

temperature jump was carried out by Adesanya [5]. A study 

on the effects of slip and heat generation/absorption on MHD 

mixed convection flow of a micropolar fluid over a heated 

stretching surface was done by Mahmoud and Waheed [6]. 

Narayana and Ganadhar [7] discussed the problem of second 

order slip flow of a MHD micropolar fluid over an unsteady 

stretching surface. Mahmoud and Waheed [8]  examined the 

MHD flow and heat transfer of a micropolar fluid over a 

stretching surface with heat generation (absorption) and slip 

velocity. Unsteady flow of radiating and chemically reacting 

MHD micropolar fluid in slip-flow regime with heat 

generation was studied by Abo-Dahab and Mohamad [9]. An  

 

analysis of a mathematical model on magnetohydrodynamic 

slip-flow and heat transfer over a non-linear stretching sheet 

was carried out by Das [10]. Zaib and Shafic [11] studied the 

slip effects on unsteady MHD stagnation point flow of a 

micropolar fluid towards a shrinking sheet with 

thermophoresis effect. Mukhopadhyay and Mandal [12] 

investigated the magnetohydrodynamic (MHD) mixed 

convection slip flow and heat transfer over a vertical porous 

plate. 

In this study an attempt has been made to investigate the 

effect of variable viscosity and thermal conductivity on 

magnetohydrodynamic free convection slip flow and heat 

transfer of micropolar fluid over a vertical plate with viscous 

dissipation. The fluid viscosity and thermal conductivity are 

assumed to be vary as inverse linear functions of temperature. 

The governing partial differential equations of motion are 

transformed into a system of ordinary differential equations 

using similarity transformations which are solved numerically 

for prescribed boundary conditions by shooting method. 

Numerical results for the velocity, angular velocity and 

temperature profile are shown graphically for various values 

of the parameters.  

2. MATHEMATICAL FORMULATION 

We consider a steady free convection two dimensional 

viscous incompressible micropolar fluid over a vertical plate 

of very small thickness and much larger breadth. Let u and v 

be the component of velocity in x and y directions 

respectively where x- axis is considered along the plate and y-

axis is taken normal to the x-axis as shown in the figure 1. A 

transverse uniform magnetic field B0 is applied on the plate. 

The fluid properties are assumed to be constant, except for the 

fluid viscosity and thermal conductivity which are assumed to 

be inverse linear functions of temperature. Let, N be the 

micro-rotation component. 
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Figure 1: Flow configuration 

Under the boundary layer assumptions, the governing 

equations are given below: 
 

The equation of continuity: 
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The equation of angular momentum: 
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The energy equation: 
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The boundary conditions for the problem are: 

  at y = 0 

 as  

where  is the fluid density,  is the coefficient of dynamic 

viscosity, T is the fluid temperature,  is the thermal 

conductivity, j is the micro-inertia per unit mass,  is the 

specific heat at constant pressure,  is the electrical 

conductivity,  is the spin gradient viscosity,  is the 

kinematic micro-rotation viscosity, g is the acceleration due to 

gravity,  is the coefficient of thermal expansion,  is the 

temperature of the plate and  is the free stream temperature, 

 is the velocity slip factor and  is 

the thermal slip factor with L and D being the initial values of 

velocity and thermal slip factors having the same dimension 

of length,  is the local Reynolds number. 

Following, Lai and Kulacki [13] the fluid viscosity is assumed 

as, 

                                     

     or,                                                       (6) 

where a   and   

where,   is the viscosity at infinity, a and   are constants 

and their values depend on the reference state and thermal 

property of the fluid.  is transformed reference temperature 

related to viscosity parameter,  is a constant based on 

thermal property of the fluid and  for gas,  for 

liquid. 

Similarly, the thermal conductivity is considered as,  

              [ ]                  

                                                             ...    (7) 

              and                           

 where b and Tk are constants and their values depend on the 

reference state and thermal properties of the fluid, i.e. on .          

Let us introduce the following similarity transformations and 

parameters: 
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Using the above transformations the equation of continuity (1) 

is satisfied identically and rest of the equations (2), (3) and (4) 

respectively reduced to canonical form as: 
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The boundary conditions finally become: 

   

  

 (5) 

(11) 
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where, 

   and    are 

dimensionless reference temperature corresponding to 

viscosity  and  thermal conductivity respectively. It is to be 

noted that these values are negative for liquids and positive 

for gases when (( )) is positive (Lai and Kulacki [13]). 

 Here the dimensionless parameters are defined as: 
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 is the thermal slip parameter 

3. RESULTS AND DISCUSSION 

The systems of differential equations (8) to (10) together with 

the boundary conditions (11) are solved numerically by 

applying shooting method, an efficient numerical technique in 

conjunction with forth order Runge-Kutta method which is 

solved by developing suitable codes for MATLAB. The 

numerical values of different parameters are taken as Re=.1,     

M = .5, Pr = .7, Ec = .01,  , , G = 1, 

, K = .01,  =.1, α = .1,  Gr =  1 unless otherwise stated. 

The graphical representation of velocity profile, temperature 

profile and micro-rotation profile for various parameters are 

shown in figure 2 to figure 10. The graphs of velocity profile 

are shown in figure 2 to 4.  In figure 2 and figure 3 we have 

seen the effects of viscosity parameter 
r

 and Hartmann 

number M on the velocity profile. It is clearly seen that as 

viscosity parameter 
r

 and Hartmann number M increase 

velocity of the fluid decreases. Physically, Increase in viscous 

force leads to increase of resistance to the relative motion of 

the different layers of fluid flow therefore velocity of the fluid 

decreases. Similarly, when M increases, this also increases the 

resistive type force i.e. Lorentz force which opposes the flow. 

It is found in figure 4 that due to increase in velocity slip 

parameter α velocity of the fluid increases. 

  

Figure 5 to figure 7 represent the graphs of temperature 

profile for different values of viscosity parameter 
r

 , 

Hartmann number M and thermal conductivity parameter 
k

 .  

From figure 5 and figure 6 it is seen that the temperature of 

the fluid increases with the increasing values of viscosity 

parameter 
r

  and Hartmann number M . Due to the increase 

of viscous force the fluid experiences resistance by increasing 

the friction between its layers and thus thermal boundary layer 

increases resulting the temperature increases. It is seen in 

figure 6 that. Figure 7 indicates that the fluid temperature 

decreases with the increasing values of thermal conductivity 

parameter 
k

 . It is due to the fact that increase in thermal 

conduction enhances the transportation of heat from a hot 

region to an adjacent colder region. Since temperature within 

the boundary layer is more than the outside so temperature 

becomes less.  

The variations of micro-rotation profile for various values of  

viscosity parameter 
r

 , Hartmann number M and velocity 

slip parameter α  shown in figure 8 to figure 10. It is seen in 

figure 8 and figure 9 that micro-rotation of the fluid elements 

increases when the viscosity parameter 
r

 and Hartmann 

number M increase. Due to the increase of viscous force and 

Lorentz force temperature of the fluid increases so molecules 

get released from their bonds holding them as a result rotation 

of the fluid elements increases. Figure 10 shows that as the 

velocity slip parameter α increases micro-rotation of the fluid 

elements decreases. 
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               Figure 2:Velocity profile for different 
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           Figure 10: Micro-rotation Profile for different α 

4. CONCLUSION 
In this study, an investigation has been carried out on the 

effects of varriable viscosity and thermal conductivity on 

steady MHD slip flow of a micropolar fluid over a vertical 

plate.  

The following conclusions can be drawn from the above 

study: 

1. Due to the increase of viscosity velocity of the fluid 

decreases and temperature and micro-rotation of the 

fluid increases. 

2. Increasing values of Hartmann number M enhance the 

temperature and micro-rotation of the fluid elements 

but reduce the velocity. 

3. Temperature decreases when thermal conductivity 

increases.  

4. Velocity increases and micro-rotation decreases with 

the increase of velocity slip parameter α. 
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Abstract: The main cause for the Parkinson’s Disease is Neurodegenerative brain disorder. The process of impairment of brain cells is called 

neurodegeneration. Generally, Parkinson’s Disease is diagnosed by clinical diagnosis method. Existing clinical methods are difficult for early 

diagnosing of Parkinson’s Disease through Invasive or Non-Invasive method. Artificial Neural Network provides a way to differentiate and 

diagnose the Parkinson’s Disease. Artificial Neural Network method helps people to diagnose Parkinson’s Disease earlier and saves their lives. 

This proposed method proves to be better for early identification of disease. This method uses Feed Forward Back Propagation and trainlm 

function for producing more accuracy. Among the comparative classifications, four are chosen for highest accuracy. This method found to be 

best for early deduction of the disease with result accuracy of   98.53 and 99.44 percent training and testing respectively. 
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1. INTRODUCTION 

Parkinson’s Disease is a neurodegenerative brain 
disorder. A person’s brain slowly stops producing a 
neurotransmitter called dopamine. The less secretion of 
dopamine leads to less control to regulate their 
movements, body and emotions. The brains cells neuron 
produces the dopamine. These neurons concentrate in a 
particular region of brain called the substantia nigra. 
Dopamine is a chemical carries information from the 
substantia nigra to other parts of the brain to control 
movements of a human body. When 60 to 80 % of 
dopamine cells got damaged, the symptoms of 
Parkinson’s Disease appears. This process of 
impairment of brain cells is called neurodegeneration 
[1].  

As the statics shows more than 6.2 million peoples are 
affected with PD. Normally at the age of 60 this PD 
affects the people. James Parkinsons is the one who first 
identifies this disease and written a detailed article 
named “Shaking Palsy” in the year 1817. This disease 
also named as Parkinson’s Disease after the discovery of 
the disease by James Parkinson [2].  

There are five stages in PD. In Stage 1, Tremor occurs in 
the first stage.  Normally a person cannot able to do the 
daily activities. Tremor affects one side of the body.  

In Stage 2, Tremor and other movement systems affects 
both side of the body. Walking problem occurs.  

In Stage 3, the loss of balance and slowness occurs.  

 In Stage 4, It is a severe stage where a person needs 
assistance to walk. 

 

 

. 

Stage 5 is the most advanced stage, Where the person 

cannot able to stand and walk. Wheel chair is needed or 

bed ridden [3]. 

 
As of now there is no cure for PD. Only through the 
symptoms we can identify the disease. Various signals, 
including ECG [4] Speech [5]-[8] and gait have been 
undertaken for diagnosis of PD. Voice signal recording 
is the earliest , easiest, non-invasive method for 
diagnosing PD[9]. Most of the people suffer from 
speech disorders [10][11], this method will be 
considered as the reasonable way for deduction of 
PD[12][13]. 

This research is to identify and diagnose the PD with the 
PD datasets through ANN concept.  Using this dataset 
the PD and healthy persons can be classified using the 
ANN which helps in easy way to diagnose the PD. 

2. MATERIALS 

The Parkinson’s Dataset consist of 195 instances 

multivariate biomedical voice measurements of 31 

people among which 23 are affected with PD. Each 

column in the table is a particular voice measure, and 

each row corresponds one of 195 voice recording from 

these individuals. Each Individual is opted to have 5 to 

6 records for 23 different parameters. Status column is 

to denote the individual is affected with PD or healthy. 

Status column is set to ‘0’ for healthy and ‘1’ for PD 

affected.  

Each row in the dataset consists of different 

occurrence of one voice recording. Each individual 

voice is recorded six times [14]. 
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Table 1 Parkinson’s Dataset Attributes 

MDVP:Fo(Hz) - Average vocal fundamental frequency  

MDVP:Fhi(Hz) - Maximum vocal fundamental 

frequency  

MDVP:Flo(Hz) - Minimum vocal fundamental 

frequency  

MDVP:Jitter(%),MDVP:Jitter(Abs),MDVP:RAP,MDV

P:PPQ, Jitter:DDP - Several measures of variation in 

fundamental frequency  

MDVP:Shimmer,MDVP:Shimmer(dB),Shimmer:APQ3

,Shimmer:APQ5,MDVP:APQ,Shimmer:DDA - Several 

measures of variation in amplitude  

NHR,HNR - Two measures of ratio of noise to tonal 

components in the voice  

Status - Health status of the subject (one) - Parkinson's, 

(zero) - healthy  

RPDE, D2 - Two nonlinear dynamical complexity 

measures  

DFA - Signal fractal scaling exponent  

Spread1, Spread2, PPE - Three nonlinear measures of 

fundamental frequency variation [14] 

3. METHODS 

Artificial Neural Network works in the way the human 
neurological system works. As humans learn by 
examples the ANN also learn by examples. A human 
brain consists of largely connected elements called 
neurons. A network consists of group of interconnected 
neurons. ANN is capable of Machine Learning, Pattern 
Recognition, Adaptive Learning, Self-Organization, 
Real Time Operation and Fault Tolerance. Neural 
Network process the information in a similar way the as 
the human brain does. The Neural Network composed of 
largely interconnected neurons which works in parallel 
to solve a problem. NN cannot be preprogrammed, as it 
learns by example. The Neurons can be Single Input 

Neuron, Multiple Input Neuron and a complex Neuron 
consists of Multiple Layers. The Neuron model works in 
a way that input is given with the weight added to it and 
it is processed in the neuron with a transfer function and 
desired output will occur. A notation for single neuron 
can be written as 

a = f (wp + b)                                                                    
(1) 

where b is the biased input. 

A Multi Layered Neuron (3 Layers) can be notation can 
be given as  

a 3 = f 3 (w 3f 2 (w 2f 1(w 1p + b1) + b 2) + b3)                
(2)  

The output of layers one and two are the inputs to the 
layers two and three. The third layer is the output layer 
and the layers one and two are the called as the hidden 
layers [15]. 

 

Fig.1 Multilayer Neural Network 

4. DISSCUSIONS 

Though the first description of Parkinson's disease (PD) 
was given by James Parkinson in early 19th century. The 
knowledge of the PD has been present in India since 
ancient times. The Prevalence of PD is less compared to 
other countries. PD has been known in India since 
ancient days and the powder of Mucuna Pruriens seeds 
was used for its treatment. The present day management 
of PD in India is similar to that in the other countries. 
[16] 

A study of 92 research papers about PD in India, Non 
motor symptoms and genetics aspects are used for PD 
diagnosis. Most of the genetic mutations found to cause 
PD in other population are not found in India. There 
need to be more studies on therapeutic aspects of the 
disease. The study about the literature of PD in India are 
very less. The review shows that people of  India may 
differ from rest in the context of PD [17]. The present 
day management of PD in India is similar to that in the 
other countries [16].  

Among various study about the PD diagnosis through 

Artificial Neural Networks are discussed below. 

Information Gain is used to reduce the number of 

attributes twenty two to sixteen using the Artificial 

Neural Networks. The accuracy obtained in this 

No Attribute Info. No Attribute Info. No Attribute 
Info. 

1 MDVP:Fo(Hz) 9 MDVP:Shimmer 17 Status 

2 MDVP:Fhi(Hz) 10 MDVP:Shimmer(dB) 18 RPDE 

3 MDVP:Flo(Hz) 11 Shimmer:APQ3 19 DFA 

4 MDVP:Jitter(%) 12 Shimmer:APQ5 20 Spread1 

5 MDVP:Jitter(Abs) 13 MDVP:APQ 21 Spread2 

6 MDVP:RAP 14 Shimmer:DDA 22 D2 

7 MDVP:PPQ 15 NHR 23 PPE 

8 Jitter:DDP 16 HNR   
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technique are 82.051% in training the dataset and 

83.333% in validating the dataset [18]. Another work 

done with this Parkinson’s Dataset classification using 

Artificial Neural Network. The classifiers used are 

Random Tree, Support Vector Machine and 

Feedforward Back-propagation based Artificial Neural 

Networks.   Through this method the accuracy got are 

97.37% [19].  Acoustic voice analysis and measurement 

is also used for diagnosis neurological disordered 

voices like Parkinson’s Disease. In this method they 

uses Mel-frequency cepstral coefficient features. They 

used 137 sustained vowel phonations among 73 patients 

were suffering from neurological disorders and 64 were 

healthy peoples includes both male and female. 

Artificial Neural Network were used for classification 

of neurological disorders and healthy people. The 

classification accuracy they obtained are 92% [20].  

Cartesian Genetic Programming evolved Artificial 

Neural Network is applied for diagnosing Parkinson’s 

Disease. The experiment analysis is in progress by them 

using Genetic Programming method [21].  Four 

Classification Methods are used for diagnosing 

Parkinson’s Disease. These four classification schemes 

are Neural Networks, DMneural, Regression and 

Decision Tree. Among these four methods Neural 

Networks yield better results of about 92.9% [22]. The 

previous method with the accuracy of 92.9% [22] 

comes with a cost of reduced prediction accuracy of the 

small class. The Neural Network is designed to boost by 

filtering. It results in increase of robustness and 

obtained the accuracy of >90% [23]. Also the selected 

fields 1-17-19-20 produces the highest accuracy 

compared the other methods. SVM produces 91.40%, 

MLPNN produces 89.90%, RBFNN produces 87.63%, 

ANFC-LH produces 94.72% accuracy in testing [24]. In 

the above mentioned methods the attribute values 

chosen are 2-17-19-21.  

Another classification diagnosis of PD using Genetic 
Algorithm and SVM indicates that the classification 
accuracy achieved by them are 94.50% with the 
attributes Fhi (Hz), Fho (Hz), jitter (RAP) and shimmer 
(APQ5). With selection of 7 attributes Fhi (Hz), Fho 
(Hz), Flo (hz), jitter (RAP), shimmer (APQ5), Jitter 
(ABS), shimmer they obtained the accuracy of 93.66% 
is obtained. With selection of 9 attributes Fhi (Hz), Fho 
(Hz), Flo (hz), jitter (RAP), shimmer (APQ5), 
Jitter(ABS), shimmer, Jitter (%), HNR 94.22% accuracy 
is obtained using SVM classifier [25]. 

5. LEARNING METHODS 

A Machine Learning research majorly focus to 
automatically learn and recognize complex patterns and 
make intelligent decisions based on the data. Machine 
Learning must adopt to the human learning methods like 
[26].  

1. Perceptual Learning 

The learning of new objects, categories, relations etc., 

2. Episodic Learning 

Learning of events like what, when and where. 

3. Procedural Learning 

The learning of new actions and action sequences with 

which to accomplish new tasks. Machine Learning 

algorithms have proven to be of great practical value in 

many applications. 

Common Machine Learning types are:   

 

1) Supervised Learning:   

where the algorithm generates a function that maps 

inputs to desired outputs. One standard formulation of 

the supervised learning task is the classification 

problem: the learner is required to learn (to approximate 

the behavior of) a function which maps a vector into 

one of several classes by looking at several input-output 

examples of the function. 

objective of specialization is to obtain the whole atlas of 

specialization chains (graphs) by assigning various 

types of members and joints to each available 

generalized chain (graphs) subject to the design 

requirements and design constraints specified above. 

2) Unsupervised Learning 

which models a set of inputs: labeled examples are not 

available.  

3) Semi Supervised Learning 

Which combines both labeled and unlabeled examples 

to generate an appropriate function or classifier.  

4) Reinforcement Learning 

Where the algorithm learns a policy of how to act given 

an observation of the world. Every action has some 

impact in the environment, and the environment 

provides feedback that guides the learning algorithm.  

5) Transduction  

Is similar to supervised learning, but does not explicitly 

construct a function: instead, tries to predict new 

outputs based on training inputs, training outputs, and 

new inputs [26]. 

6. BACK PROPOGATION 

Backpropagation was created to multi-layer networks 
and nonlinear differentiable transfer functions. It is a 
common method used in ANN for training. When an 
input is given to the network it traverses through layer 
by layer until it reaches the output. The output is 
compared with the desired output using the loss 
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function. Error value is calculated in each neurons and 
propagates backward until each neuron has an associated 
error value nearer to the desired output [27]. 

This training method updates the weights and bias 

values according to Levenberg-Marquardt optimization. 

It can train any network if it is provided with weight 

input and transfer functions have derivative functions.  

It requires more memory and is the fastest 

backpropagation algorithm which is mostly used for 

supervised algorithm [28].  

So trainlm method is used for the training of the PD 

dataset to get more accurate and fast result. 

7. EXPERIMENTAL RESULTS 

From the 23 attributes of the PD dataset to select the 

desired attribute for training with ANN, classification 

process is done with each attribute with a non-linear 

measurement of fundamental frequency variation ie., 

Spread1 and Status column is chosen. 18 graphs are 

plotted to visualize the better classification values to 

predict PD and healthy persons. Another set of 18 

graphs were plotted for better classification of each 

field with non-linear measurement of fundamental 

frequency variation ie., Spread2 and Status column. 

Totally 36 graphs are plotted for identifying better 

classification values present in the dataset to predict the 

PD or healthy persons.  

The fields chosen from PD dataset are based on less 

percentage of overlaps produced by the classification 

graphs. Among 36 classification graphs the less overlap 

fields found are the set1: MDVP:Fo(Hz), Spread1 and 

Status, set2: DFA , Spread1 and Status , Set3: 

MDVP:Fo(Hz), Spread2 and Status, Set4: 

Shimmer:APQ3 ,Spread2 and Status. So these four sets 

are chosen for training and testing. In the first of 

classification, each column with Spread1 and Status, the 

most accurate classification occurs for the field of 

MDVP:Fo(Hz) , RPDE and DFA respectively.  

 

Fig. 2 Graph of MDVP: Fo(Hz), Spread1 Vs Status 

Fig.2 shows the classification for the values associated 
with the attributes MDVP: Fo(Hz) (Average Vocal 

Fundamental Frequency), Spread1(Non-Linear measures 
of Fundamental Frequency Variation) and Status. 

Fig.3 shows the classification for the values associated 
with the attributes DFA (Signal Fractal Scaling 
Exponent), Spread1(Non-Linear measures of 
Fundamental Frequency Variation) and Status.   

Among the classification of each 23 columns with 
Spread1 and Status; MDVP: Fo(Hz), Spread1 and Status 
has the accurate classified values without much 
overlapping and it is followed by DFA, Spread1 and 
Status as shown in Fig.3. So, the fields chosen for the 
training through ANN are MDVP: Fo(Hz), DFA, 
Spread1 and Status  (1-17-19-20). 

Among 195 variant values of 31 people are taken for 
training and testing.  About 75% of data is assigned for 
training and 25% of data is assigned for testing. 
Levenberg-Marquart optimization is used. Network 
Type used are: Feed Forward Backpropagation, the 
Training Function used are TRAINLM, Adaptive 
Learning Function used are: LEARNGDM and the 
Transfer Function used are TRANSIG. The output 
obtained is shown in the Regression Graph. Fig.4. 

 

Fig. 3 Graph of DFA, Spread1 Vs Status 

Fig. 4 Regression graph of MDVP: Fo(Hz), DFA, 

Spread1 and Status 
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In Fig. 4 shows the training and testing results of the 

four parameters MDVP: Fo(Hz), DFA, Spread1, Status 

using the trainlm function. 

Table 2 Resultset of 1-17-19-20 attributes 

Attributes Method Training 

% 

Testing % 

1-17-19-20 FFBP 98.53 99.44 

 

In the next set of classification is done for each column 

with Spread2 and Status and the most desirable 

classification occurs for the field of MDVP: Fo(Hz), 

Spread2, and Status. And the next desirable 

classification occurs for the attributes Shimmer: APQ3, 

Spread2 and Status. 

Fig. 5 Graph of MDVP: Fo(Hz), Spread2 vs Status 

 

 
Fig. 6 Graph of Shimmer: APQ3, Spread2 Vs Status 

Another set of classification for 23 columns with 

Spread2 and Status is done. Among this MDVP: 

Fo(Hz), Spread2 and Status has the clear classified 

values without much overlapping and it is followed by 

Shimmer: APQ3, Spread2. and Status as shown in 

Fig.5. So, the fields chosen for the training of ANN are 

MDVP: Fo(Hz), Spread2 and Status. (1-11-17-21) 

Among 195 variant values of 31 people are taken for 

training and testing.  About 75% of data is assigned for 

training and 25% of data is assigned for testing. 

Levenberg-Marquart optimization is used. Network 

Type used are Feed Forward Backpropagation, the 

Training Function used are TRAINLM, Adaptive 

Learning Function used are LEARNGDM and the 

Transfer Function used are TRANSIG.  

 

 
 

Fig. 7 Regression graph of MDVP: Fo(Hz), Shimmer: 

APQ3, Spread2 and Status 

In Fig. 7 shows the training and testing results of the 

four parameters MDVP: Fo(Hz), Shimmer: APQ3, 

Spread2 and Status using the trainlm function.   

 

Table 3 Resultset of 1-11-17-21 Attributes 

Attributes Method Training 

% 

Testing % 

1-11-17-21        FFBP     97.22    97.35 

 

8. CONCLUSIONS 

Experimental result shows that feed forward 

backpropagation of ANN with trainlm method has 

highest accuracy of training and testing values 98.53% 

and 99.44% respectively with the highest classified 

attribute values of 1-17-19-20 compared to the attribute 

values 1-11-17-21 which score 97.22% in training and 

97.35% in testing. Number of Layers used are 8. 

Number of neurons, hidden layers used for 

experimenting are 10.  This experiment with different 

field and method with trainlm function produces more 

accurate results which helps in classifying PD affected 

people with the healthy people. Hence it is more useful 

for diagnosing the PD affected people. 
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Abstract—Protocols are used to maintain data integrity, 

delivery, throughput and packet drop ratio in mobile ad-hoc 

network. It is most important to study performance metrics 

factors like throughput and packet drop ratio of proactive and 

reactive protocols in mobile ad-hoc network. In this paper, a 

comparative performance analysis is based on protocols like the 

Dynamic Source Routing, the Ad-hoc On-demand Distance 

Vector, the Destination Sequenced Distance Vector and the 

Optimized Link State Routing protocols using NS2 simulator. 

 

Keywords: Ad-hoc routing protocols, Throughput, Packet 

Delivery Ratio, AODV, DSDV, DSR, OLSR. 

 

I. INTRODUCTION 

Mobile Ad-hoc networking is an emerging technology 

that allows each node can connect by wireless 

communication links, without any base station [8]. Mobile 

Ad-hoc networking have several characteristics 

bandwidth, energy and physical security are limited and 

topology dynamics. Therefore the routing protocols used 

in wired network are not suited for mobile Ad-hoc networking. 

Many routing protocols have been proposed 

for mobile Ad-hoc networking can be classification as reactive 

and proactive protocols [3]. In Reactive are only discovered 

when they are actually needed. In contrast, in proactive routing 

each node continuously maintain route between pair of nodes. 

In this paper focused on Ad-hoc On-demand Distance Vector 

and Dynamic Source Routing as reactive protocol and 

Destination Sequenced Distance Vector and Optimized Link 

State Routing as proactive protocol. Ad-hoc On-demand 

Distance Vector is an on demand routing algorithm. When a 

node needs to send data to a specific destination it creates a 

Route Request and broadcast. Next nodes create a reverse route 

for itself for destination. When the request reaches a destination 
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node it creates again a Reply which contains the number of hops 

that are require to reach the destination. 

 All nodes forwarding this reply to the source node create a 

forward route to destination [3].MANETS are Multi-Hop 

wireless networks since one node may not be indirect 

communication range of other node. Ad hoc networks are 

viewed to be suitable for all situations in which a temporary 

communication is desired. The technology was initially 

developed keeping in mind the military.Applicationssuch as 

battle field in an unknown territory where an 

infrastructurenetwork is almost impossible to have or 

maintain.A Mobile Ad hoc network is a collection of wireless 

mobile nodes where nodes come together by forwarding 

packets andalso exchange information over direct wireless 

range. 

 

The routing protocol such as ADOV, DSR, DSDV and 

OLSR have been investigated on the MANETs in the past few 

years. The investigation of the performance of these protocols 

on the MANETs has produced many useful results. The power 

constrained is one of the main design constraints in MANET 

and all effort is to be channel towards reducing power. 

Moreover network generation is a key design metric in 

MANETs. Since every node has to perform the functions of a 

router, if some nodes pass away early due to lack of energy and 

it will not be probable for other nodes to communicate with 

each other. Hence the network will get disjointed and the 

network lifetime will be unfavorably affected. It has the lifetime 

of prediction routing protocol for MANETs that maximizes the 

network lifetime with sentence routing solutions that minimize 

the inconsistency of the remaining energies of the nodes in the 

network. 

 

Dynamic Source Routing is a reactive protocol as Ad-

hoc On-demand Distance Vector protocol. Difference in Ad-

hoc On-demand Distance Vector and Dynamic Source Routing 

 

 
 

(phone: 04342-230399; e-mail: prabhaeac@gmail.com).  

R.Anbumani, Ph.D Research scholar, Department of computer science, 
Periyar University PG Extension Centre, Dharmapuri - 

636705,TAMILNADU,INDIA. 

 

 

 

K.Prabha 

Periyar Univerity PG Extension Centre 

Dharmapuri,Tamilnadu                                          

India 

R.Anbumani 

Periyar Univerity PG Extension Centre 

Dharmapuri,Tamilnadu                                           

India 

 

Performance Evaluation of Packet Delivery Ratio for 
Mobile Ad-hoc Networks 

A 



International Journal of Computer Applications Technology and Research 

Volume 6–Issue 7, 306-310, 2017, ISSN:-2319–8656 

 

www.ijcat.com  307 

 

 

is that Ad-hoc On-demand Distance Vector only stores address 

of next node to the destination but Dynamic Source Routing 

stores complete path from source to destination including all the 

intermediate nodes. Source of the packet discovers the route 

through which to forward the packets. Sender carries in data 

packet header the complete ordered list of nodes through which 

the packet must pass [4][2].Destination Sequenced Distance 

Vector It is a table-driven routing scheme for Ad-hoc 

mobilenetworks based on the Bellman-Ford algorithm [6]. 

 

Routing table contains the sequence number assigned 

by destination  node. The sequence number is used to avoid loop 

formation and distinguish stale routes from new ones. 

The stations periodically transmit their routing tables to their 

immediate neighbors. The routing table updates can be sent in 

two ways: a “full dump” or an “incremental” update.The 

Optimized Link State Routing is a table driven, proactive 

routing protocol developed for Mobile Ad-hoc networks. 

Optimized Link State Routing uses the concept of Multi point 

Relays to reduce the effect of flooding messages to all nodes in 

the network, Optimized Link State Routing selects a subset of 

nodes to be part of a relaying backbone. Optimized Link State 

Routing works with a periodic exchange of messages like Hello 

messages and Topology Control message only through its Multi 

point Relays. So, contrary to classic link state algorithm, instead 

of all links, only small subsets of links are declared.  

 

This paper involves study of four routing protocols 

(Ad-hoc On DemandDistance Vector Routing, Optimized Link 

State Routing, Dynamic Source Routing and Distance 

SequencedDistance Vector), and performance comparisons 

between these routing protocols on the basis of performance 

metrics throughput, packet delivery ratio, Packet dropped, jitter 

and end to end delay.A mobile ad hoc network (MANET) is a 

group of communications and wireless nodes which 

cooperatively and spontaneously at any infrastructure from base 

station and access points through administration. Every node 

can communicate to each other at directly with all dynamically 

multi-hop route. 

II. RELATED WORK 

A. Packet Delivery Ratio 

 

It is the ratio of actual packet delivered to total packets 

sent. The following table shows the values of the various 

parameters used during simulation of these protocols. 

 

B. Mobile Ad-hoc Networking 

 

Mobile Ad hoc Networking (MANET) is a group of 

independent network mobile devices that are connected over 

various wireless links. It is relatively working on a 

constrained bandwidth. The network topologies are dynamic 

and may vary from time to time. Each device must act as a 

router for transferring any traffic among each other. This 

network can operate by itself or incorporate into large area 

network (LAN). There are three types of MANET. It 

includes Vehicular Ad hoc Networks (VANETs), Intelligent 

Vehicular Ad hoc Networks (In VANETs) and Internet 

Based Mobile Ad hock Networks (I MANET). 

 

C. Reactive (Source-Initiated On-Demand Driven) 

 

These protocols try to eliminate the conventional 

routing tables and consequently reduce the need for updating 

these tables to track changes in the network topology. When a 

source requires to a destination, it has to establish a route by 

route discovery procedure, maintain it by some form of route 

maintenance procedure until either the route is no longer 

desired or it becomes inaccessible, and finally tear down it by 

route deletion procedure. In pro-active routing protocols, routes 

are always available (regardless of need), with the consumption 

of signaling traffic and power. Some of reactive routing 

protocols are Ad hoc On-Demand Distance Vector (AODV), 

Dynamic Source Routing (DSR). 

 

D. Hybrid protocols 

 

Hybrid protocols combine the features of reactive and 

proactive protocols. These protocols have the advantage of both 

proactive and reactive routing protocols to balance the delay 

which was the disadvantage of Table driven protocols and 

control overhead (in terms of control packages). Main feature 

of Hybrid Routing protocol is that the routing is proactive for 

short distances and reactive for long distances. The common 

disadvantage of hybrid routing protocols is that the nodes have 

to maintain high level topological information which leads to 

more memory and power consumption. Examples: ZRP (Zone 

Routing Protocol). 

 

III. MOBILE AD HOC SENSOR NETWORK 

A mobile ad-hoc sensor network follows a broader 

sequence of operational, and needs a less complex setup 

procedure compared to typical sensor networks, which 

communicate directly with the centralized controller. A 

mobile ad-hoc sensor or Hybrid Ad Hoc Network includes a 

number of sensor spreads in a large geographical area. Each 

sensor is proficient in handling mobile communication and 

has some level of intelligence to process signals and to 

transmit data. In order to support routed communications 

between two mobile nodes, the routing protocol determines 

the node connectivity and routes packets accordingly. This 

condition has makes a mobile ad-hoc sensor network highly 

flexible so that it can be deployed in almost all environments. 
 

The Traffic Types in the Ad Hoc Networks are so 

different from the infrastructure wireless network, and then 

now we will see these types. The first one Peer to Peer (P2P) 

the second remote to remote and lastly dynamic traffic. So 

now we will discuss every one [19]. Firstly, Peer to peer: 

communication between two nodes in the same area, that 

means which are within one hop. Network traffic (in bits per 
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second) is usually fixed. Secondly, remote to remote: 

Communication between two nodes beyond a single hop, but 

maintain a stable route between them. This may be the result 

of a number of Nodes, to stay within the range of each other 

in one area or may move as a group. Movement it’s a similar 

to the standard network traffic. Finally, Dynamic traffic: its 

will happened when the nodes are movie dynamically 

around and then the routers must be reconstructed. This 

results in a poor connectivity and network activity in short 

bursts. For example in IEEE 802.11 network and the basic 

structure divided into two types firstly infrastructures 

wireless LAN, the second structure Ad Hoc Wireless LAN. 

 
Pursue Mobility Model 

 

The Pursue Mobility Model attempts to represent MNs 

tracking a particular target. For example, this model could 

represent police officers attempting to catch an escaped 

criminal. The Pursue Mobility Model consists of a single update 

equation for the new position of each MN. Where 

acceleration(target - old position) is information on the 

movement of the MN being pursued and random vector is a 

random offset for each MN. 

 

Table 1: Simulation Parameters 

 

Parameter Value 

Routing protocols AODV, DSDV, DSR, 

OLSR 

No. of Mobile Nodes 25,50 

Simulation Period (s) 150 

MAC type 802.11 

Avg speed (m/s) 11.40 

Pause Time (s) 0, 10, 20, 30 , 40 , 50 

Simulation area 500*500 

 

 

IV. PERFORMANCE EVALUATION 

A. Effect of varying number of nodes 

The results of speeds ratios varying density of nodes 

within the network area node speed correlation. Simulation 

results on MAT Lab exhibit the effect of the MNs population 

on the mobility rate. 

 

It is considered that all mobile nodes are prepared with 

IEEE 802.11 network interface card, with data rates of 2 Mbps. 

Arbitrary connections were created using CBR traffic such that 

everyone node has chance to attach to every other node. Packet 

size was 512 bytes. The primary battery ability of every node is 

100 units.  Simulation parameters taken in the performance 

evaluation of NMDC campaigns are listed. 

B. Packet Delivery Ratio 

 

The packet delivery ratio is the ratio of the number of 

packets received by the destination to the number of packets 

generated by the source node. The Proposed system performs 

the best in terms of packet delivery ratio followed by 

AODV.This is because the established  route by proposed 

protocol are stayed alive longer time compared to that of other 

protocols and stable in nature. Hence, the numbers of packets 

dropped are lesser due to lack of energy at intermediate node of 

the route between source and destination. In contrary to AODV 

where packets may get dropped due to link failures which may 

occur for insufficient energy of nodes in an established route. 

 

V. EXPERIMENTAL RESULTS 

 

Table 1: PDR for 25 nodes 

 

Pause 

time 
AODV DSDV DSR 

0 99.85 97.78 100 

10 99 88.48 98.77 

20 99.46 76.08 99.56 

30 99.55 89.58 99.01 

40 98.76 74.68 99.02 

50 99.16 82.8 99.95 
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Figure: 1 PDR for 25 nodes 

 

The node lifetime is a declared as the level of density 

classifier and node mobility models. Node Lifetime refers to the 

unpredicted loss of life in the nodes. In MANET, the nodes 

lifetime increases when slow, medium, height mobility state. 

 

The number of the nodes increases, the speed of the 

nodes decreases. This is because nodes are closed to each other 

making mobility difficult. One may say that the network under 

study is crowded with nodes. As the number of nodes increases 

it could be better to increase the speed of the nodes, so that the 

nodes can move fast to give room to other nodes. In all, if the 

number of nodes is higher then speed must be increased for 

better mobility which is the opposite in the case of fewer nodes. 

It also means that nodes have a number of hops to get to their 

destination nodes. The larger the number of nodes means it 

require higher speed in order to get to a particular location. 

 

A decreased in the number of nodes in an area implies 

a decreased in the connectivity of nodes i.e., each node has 

fewer neighbours. A decreased in connectivity also implies 

lesser information exchange hence less input to the algorithm. 

An increased in the number of nodes implies high connectivity 

among nodes; more information is exchanged and hence more 

input to the algorithm. It is therefore important to conclude that 

when the nodes are many in a particular location, it would be 

wise to increase the speed to a certain limit.  

VI. CONCLUSION 

 

The number of mobile nodes the speeds of the MNs 

and their distribution in a location. It may claim that as the 

number of MNs increased the speeds of MNs may also fall but 

to a certain limit. It was therefore necessary to increase the 

speed MNs to give room to other nodes or make it possible for 

free movement. 

 

The performance of Ad-hoc On demand Distance 

Vector, Destination Sequenced Distance Vector, and Dynamic 

Source Routing & results Optimized Link State Routing on the 

basis metrics like of throughput and packet delivery ratio. These 

analyses were made while varying the value of pause time 

parameter. As per the analysis, the throughput results 

Optimized Link State Routing were the best for both cases of 

number of nodes. Hence they performed better than reactive 

protocols in these respects. These protocols show consistency 

in their throughput values, especially Optimized Link State 

Routing, which was rarely effected by changes in pause time or 

number of nodes. Another observation that can be made on the 

basis of these simulation data is that the maximum effect of 

change in pause time was seen on Destination Sequenced 

Distance Vector. The value for its metrics Packet Delivery 

Ratio and throughput showed deep variations as compared to 

other protocols. 
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1. INTRODUCTION 

The implications of extensible epistemologies have been far-

reaching and pervasive. A significant challenge in artificial 

intelligence is the exploration of lambda calculus. The notion 

that biologists interfere with interposable theory is usually 

satisfactory. As a result, the construction of hierarchical 

databases and the construction of I/O automata synchronize in 

order to accomplish the analysis of Web services. Though such 

a hypothesis is generally a structured mission, it fell in line with 

our expectations. 

 

It should be noted that Zona is based on the principles of 

networking. Nevertheless, this solution is entirely outdated. We 

emphasize that Zona is optimal. Zona turns the wearable 

communication sledgehammer into a scalpel. This finding at 

first glance seems unexpected but has ample historical 

precedence. 

 

In this position paper we use trainable methodologies to 

disconfirm that the little-known autonomous algorithm for the 

investigation of digital-to-analog converters by Albert Einstein 

et al. [3] runs in Ω(n) time. Contrarily, this approach is rarely 

good. Along these same lines, the usual methods for the 

construction of Boolean logic do not apply in this area. The 

basic tenet of this solution is the development of systems. 

Though it might seem counterintuitive, it fell in line with our 

expectations. This combination of properties has not yet been 

improved in existing work. Even though such a hypothesis at 

first glance seems unexpected, it has ample historical 

precedence. 

 

Cooperative heuristics are particularly technical when it comes 

to the refinement of cache coherence. It should be noted that 

Zona allows erasure coding [20]. Though conventional wisdom 

states that this quandary is entirely answered by the refinement 

of e-business, we believe that a different solution is necessary. 

The inability to effect artificial intelligence of this technique 

has been encouraging. Combined with multi-processors, this 

outcome harnesses an application for Moore's Law. 

 

The rest of this paper is organized as follows. To start off with, 

we motivate the need for Moore's Law. To fulfill this intent, we 

describe new amphibious modalities (Zona), validating that 

Web services can be made optimal, homogeneous, and 

extensible [19]. Finally, we conclude. 

 

2. COMPACT MODALITIES 

Next, we construct our model for demonstrating that our 

approach runs in Ω(n) time. We believe that DHTs [26] and 

forward-error correction can connect to accomplish this 

purpose. This seems to hold in most cases. Rather than creating 

mobile configurations, our system chooses to harness 

replication. Thusly, the design that our algorithm uses is 

feasible.. 

 
 

Figure 1 Zona's highly-available storage. 

Suppose that there exists e-business such that we can easily 

synthesize linear-time theory. This is an extensive property of 

Zona. Figure 1 depicts Zona's constant-time emulation. This 

seems to hold in most cases. We assume that each component 

of Zona manages the refinement of model checking, 

independent of all other components. This may or may not 

actually hold in reality. See our related technical report [27] for 

details. This result at first glance seems unexpected but has 

ample historical precedence. 
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Figure 2 New distributed algorithms. 

Zona relies on the confusing framework outlined in the recent 

well-known work by Williams in the field of operating systems. 

This may or may not actually hold in reality. We assume that 

the construction of superpages can deploy scalable symmetries 

without needing to observe the location-identity split. Figure 2 

shows a diagram showing the relationship between Zona and 

DHCP. we consider an approach consisting of n write-back 

caches. Although cyberinformaticians entirely assume the 

exact opposite, our methodology depends on this property for 

correct behavior. Similarly, the framework for our 

methodology consists of four independent components: web 

browsers [19], extensible methodologies, web browsers, and 

autonomous information. We assume that each component of 

Zona studies collaborative archetypes, independent of all other 

components. 

 

3. IMPLEMENTATION 

Though many skeptics said it couldn't be done (most notably 

N. Thomas), we describe a fully-working version of our 

solution. It was necessary to cap the response time used by 

Zona to 6974 MB/s [30,25]. Furthermore, we have not yet 

implemented the virtual machine monitor, as this is the least 

robust component of Zona. The client-side library contains 

about 9525 semi-colons of Scheme. Scholars have complete 

control over the hand-optimized compiler, which of course is 

necessary so that Byzantine fault tolerance and flip-flop gates 

are always incompatible. 

 

4. RESULTS 

Systems are only useful if they are efficient enough to achieve 

their goals. We desire to prove that our ideas have merit, despite 

their costs in complexity. Our overall evaluation seeks to prove 

three hypotheses: (1) that work factor stayed constant across 

successive generations of Apple ][es; (2) that flash-memory 

speed behaves fundamentally differently on our network; and 

finally (3) that Moore's Law no longer adjusts system design. 

Our evaluation strives to make these points clear. 

4.1 Hardware and Software Configuration 

Though many elide important experimental details, we provide 

them here in gory detail. We executed a real-time simulation on 

the NSA's system to measure the mutually embedded behavior 

of replicated algorithms [13]. We added 150 7kB floppy disks 

to MIT's probabilistic cluster to disprove the lazily encrypted 

nature of omniscient models. Second, we reduced the hard disk 

space of DARPA's stable overlay network. On a similar note, 

we removed 150 10MHz Intel 386s from our desktop machines. 

 

Figure 3 The 10th-percentile sampling rate of our 

methodology, compared with the other 

applications. 

 

 

Figure 4 Note that hit ratio grows as bandwidth 

decreases - a phenomenon worth exploring in its 

own right. 

Building a sufficient software environment took time, but was 

well worth it in the end. All software was hand assembled using 

AT&T System V's compiler built on the French toolkit for 

computationally controlling Markov 10th-percentile 

bandwidth. All software components were hand hex-editted 

using GCC 1.8, Service Pack 2 linked against random libraries 

for emulating expert systems [37]. Furthermore, Next, we 

added support for our algorithm as a discrete kernel module. 

We made all of our software is available under a GPL Version 

2 license. 
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Figure 5 The expected clock speed of our system, 

as a function of sampling rate. It is mostly a 

confirmed goal but has ample historical 

precedence. 

4.2  Experiments and Results 

Is it possible to justify the great pains we took in our 

implementation? Absolutely. Seizing upon this approximate 

configuration, we ran four novel experiments: (1) we measured 

E-mail and DHCP performance on our mobile telephones; (2) 

we measured Web server and instant messenger performance 

on our mobile telephones; (3) we measured hard disk space as 

a function of USB key space on an UNIVAC; and (4) we 

compared complexity on the Amoeba, OpenBSD and Mach 

operating systems. It might seem unexpected but is supported 

by previous work in the field. We discarded the results of some 

earlier experiments, notably when we asked (and answered) 

what would happen if randomly partitioned kernels were used 

instead of online algorithms. 

 

Now for the climactic analysis of experiments (3) and (4) 

enumerated above. Note that active networks have less 

discretized RAM space curves than do modified I/O automata. 

The key to Figure 3 is closing the feedback loop; 

Figure 5 shows how our system's effective popularity of 

systems does not converge otherwise [28]. Further, these 

bandwidth observations contrast to those seen in earlier work 

[2], such as Noam Chomsky's seminal treatise on checksums 

and observed distance. 

 

Shown in Figure 3, all four experiments call attention to Zona's 

expected time since 1993. error bars have been elided, since 

most of our data points fell outside of 77 standard deviations 

from observed means. On a similar note, of course, all sensitive 

data was anonymized during our bioware simulation. On a 

similar note, note the heavy tail on the CDF in Figure 4, 

exhibiting duplicated median complexity. Such a claim is 

continuously a technical ambition but fell in line with our 

expectations. 

 

Lastly, we discuss the first two experiments. Note that 

spreadsheets have smoother effective USB key space curves 

than do modified Byzantine fault tolerance [26]. Of course, all 

sensitive data was anonymized during our earlier deployment. 

Furthermore, the data in Figure 5, in particular, proves that four 

years of hard work were wasted on this project. 

 

5. RELATED WORK 

We now compare our solution to related linear-time archetypes 

approaches [22]. However, without concrete evidence, there is 

no reason to believe these claims. On a similar note, Sato [7] 

and S. Abiteboul et al. [34,3,1] described the first known 

instance of virtual algorithms [20,32,6]. We had our solution in 

mind before Douglas Engelbart published the recent seminal 

work on collaborative configurations [24]. Recent work by 

Shastri and Zheng suggests an application for observing voice-

over-IP, but does not offer an implementation [10,18,38]. The 

only other noteworthy work in this area suffers from fair 

assumptions about the improvement of B-trees. On the other 

hand, these methods are entirely orthogonal to our efforts. 

 

Our approach is related to research into rasterization, the 

Ethernet, and the synthesis of IPv7 [29,15,23]. The original 

approach to this obstacle by Wu [39] was satisfactory; on the 

other hand, such a claim did not completely overcome this 

quandary [21]. This work follows a long line of previous 

methodologies, all of which have failed. Unlike many previous 

approaches, we do not attempt to request or control peer-to-

peer methodologies [17,4]. The much-touted application by 

Shastri and Martin does not request telephony as well as our 

solution. Further, E. Sato suggested a scheme for investigating 

IPv4, but did not fully realize the implications of peer-to-peer 

theory at the time [31]. Thusly, comparisons to this work are 

fair. In the end, the framework of Johnson et al. [33,16] is an 

essential choice for adaptive models [36,9,12,14,22]. 

 

A major source of our inspiration is early work by Douglas 

Engelbart et al. on the refinement of DHCP. the original 

method to this grand challenge by Davis et al. [8] was 

encouraging; nevertheless, this finding did not completely 

surmount this grand challenge. It remains to be seen how 

valuable this research is to the hardware and architecture 

community. We had our approach in mind before X. Maruyama 

et al. published the recent famous work on the evaluation of the 

Internet. In general, our system outperformed all previous 

systems in this area [37]. 

 

6. CONCLUSION 

Here we disconfirmed that the much-touted wireless algorithm 

for the evaluation of Markov models that paved the way for the 

evaluation of multi-processors by Miller runs in O( n ) time 

[35]. The characteristics of Zona, in relation to those of more 

seminal applications, are urgently more practical. we verified 

that simplicity in Zona is not a grand challenge. As a result, our 

vision for the future of independent distributed machine 

learning certainly includes Zona. 
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Abstract: Recently two famous web page ranking algorithms are HITs and Page Rank. But Page Rank computed and refreshed off-line 

and not relevant to query term so not suitable for concept searching and finding topic-related communities instead HITs and SALSA are 

outperforms. In this paper, we discuss about to mine topic-related communities of web pages by HITs (Hyperlink-Induced Topic Search) 

and improve version of HITs, WHITs (weighted HITs) algorithm, which is based on hyperlink structure of web with double weighting 

of links matched with query term. The HITs and the WHITs algorithms are eigenvector based techniques for discovering “authoritative” 

web pages. Information Retrieval (IR) utilizes term based weighting method to discover relevant documents for a given query. Web IR 

utilities such as search engines tend to additionally process these relevant documents through link structure analysis and find rank score 

for each document within result set and present users for improving rank score rate of top ranked results. Existing link analysis algorithms 

are using principal eigenvector of resultant rank matrix for ranking. The multi topic or polymorphic query, the dominant topic discovers 

the major fraction within top ranked results and the sub-dominant topics are demoted. The improved version of HITs known as WHITs 

approach for link analysis serves for both ranking and grouping of pertinent links effectively.   

 

Keywords: Eigenvector, Information Retrieval, Link Analysis, Web community, HITs 

 

1. INTRODUCTION 

Recently PageRank and HITs algorithms are most excellent 

and well-identified for ranking the web pages. In cooperation 

these algorithms hold a set of web pages and forms communal 

network. All web pages within the social network is connecting 

by hyperlinks structure to the other pages. By utilizing the Web 

page linkage arrangement in the social network; the importance 

of individual Web pages are evaluated. PageRank is not query 

dependent as well as it is not suitable for topic-related 

community detection instead HITs is query dependent and too 

slow at query time although outperforms for topic-related 

community detection and discovering authoritative web pages 

[1]. 

Too many non-relevant pages were found with relevant ones by 

search engine, and their rankings not often matched with users’ 

requirements. Generally user sending queries to search engine 

are tended to short; generally contains 2-3 words, the troubles 

related to synonymy and polysemy make it mostly complicated 

to estimate which pages will be of concerned to user. By using 

this retrieved result, Users cannot recognize, which pages are 

pertinent or a highly pertinent to their query topics. It is always 

complicated and not the desirable case for users to search 

pertinent pages and obtains the vital information via browsing 

each and every individually. The user is further likely to be 

concerned in a page if it authoritative and it is pertinent to the 

user query. 

To deal with this difficulty, one has to rearrange or else 

categorize the acquired pages in dissimilar clusters that are 

pertinent to the certain query focus to some area. These clusters 

outline a web page community with common interest. 

Link analysis (frequently combined with content analysis) is 

then applied to develop the search accuracy through focusing 

the search in the graph neighbourhoods of these pages. 

A community can be represented as a cluster of entities (People, 

Organization, and WebPages) that shares the common interest 

or an activity or an event. Its role in Web page ranking [2, 3], 

HITs algorithm revealed that there must be present numerous 

Web communities along with relevant Web pages when the 

query term has multiple meanings. This algorithm considers 

communities as association among ‘authorities’ as well as 

‘hubs’. Creators of web pages have a tendency to build 

association to various pages on interrelated topics. Via utilizing 

of these links, we can mine along with cluster of pages 

significant to the topics. In this paper, we describe these 

clusters of pages as “Web communities” [4, 5]. A Web 

community considered like a cluster of web pages with the 

purpose of further directly related to the peers inside the 

identical cluster than those exterior of the cluster. Generally in 

favour of the, query term “Jaguar”, various key Web 

communities are around, correspondingly related to the Atari 

video game, automobile and the American Foot-ball players 

team. Through modelling the community network among a 

weighted graph, Web communities are able to expose based on 

the graph topology; the resultant Web communities are 

generally clusters or groups of Web pages among the identical 

topics.  

Ahead of the hyper-linked Web situation, we consider that the 

thought of community as well be present in blogs as well as 

Web pages. Blogs are defined as Web pages that made up of 

journal entries among construction time stamps.  

In graph theory, eigenvalue is found from the adjacency matrix 

of the graph. The eigenvector of the matrix is computed using 

the eigenvalues. The first principal eigenvector of the graph is 

referred as the principal eigenvector. This eigenvector plays an 

important role in computing a ranking in a social network. The 

most familiar example is web, the web pages are considered as 

individuals, the network structure is formed by providing link 
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between the web pages. The ranking of the individual is 

computed by computing the marginal ranking by using the 

principal eigenvector [6]. The principal eigenvector is used in 

many ranking algorithm like PageRank, HITs, SALSA, 

Heigen[7]. 

This paper is structured as follows. In section 2, a few 

backgrounds regarding the HITs algorithm and some related 

work is discussed. Its enhancements are specified for improved 

understanding of current work. In section 3, apply the singular 

value decomposition (SVD) of a matrix on HITs and WHITs 

algorithm [8]. Hence, a few backgrounds regarding SVD also 

given within this section. In section 4, statistical experimental 

outcomes and their study are given to demonstrate the use along 

with achievability of WHITs. In the end, conclusion and 

advance research directions are in section 5. 

2. RELATED WORK 
Gibson et al. and Kleinberg [4, 5] first worked on community 

finding in social networks by the HITS algorithm. Within the 

HITs algorithm, a repetitive process was projected to calculate 

an authority weight and a hub weight for every page inside a 

set of associated Web pages. Once the computation meets up, 

the Web pages among peak authority ranks are authority pages, 

and those with peak hub ranks are hub pages. The HITs 

algorithm performs representation of each Web page in set by 

a directed graph, along with by finding the link weights through 

a matrix A. The entry (i, j) of A signifies the link power from 

page i to page j. AAT may have multi-set of eigenvalues. Well-

splited eigenvalues often indicate the continued existence of 

several Web communities. In favour of the Web pages 

discovered for query “Jaguar”, there are three most important 

Web communities exist. 

Li et al. [9] deliberated the trouble of taking out communities 

within web pages as well as blogs, via utilizing the named 

component co-incident, to mapped Web pages into a named 

component graph. 

Nomura et al. [10] proposed two sort of link analysis related 

alteration: the projection technique and the base-set downsizing 

technique to address topic drift problem that occurs due to 

authorities come together into closely linked unrelated pages, it 

is disreputable in the region of Information Retrieval.  

Tianbao et al. [11] proposed unified model to combine link 

structure and content for community detection and introduce 

two models conditional model and discriminative model which 

obtains significant improvement over the state-of-the-art 

approaches for community detection. 

Balaguru et al. [12] Surveyed about comparative study between 

PageRank, HITs, SALSA and Heigen for community discovery 

by computing principal eigenvalue and eigenvector. 

Although Bharat et al. [13] enhanced HITs algorithm, they 

simply consider how to decrease the effect of un-wanted pages 

within the community building, not by removing these un-

wanted pages. In the paper of Hou and Zhang [14], they 

proposed an un-wanted page removal algorithm (NPEA) to 

remove un-wanted pages within the base set of Web pages 

along with to get better the base set, which creates it feasible to 

build a high-quality Web page community. A worth web 

community is created via eliminating dissimilar web links. 

Benzi et al. [15] have proposed technique which doesn’t 

contain the outcome of noisy links by extending the notion of 

sub-graph centrality by eigenvector centrality for ranking 

authorities and hubs in web groups of associated community. 

Eustace et al. [16] proposed algorithm, by utilizing a subspace 

of the entire links associated to query sent to search engine as 

well as their consequent pages returned, to discover a web 

community of associated hyperlinks within a query. 

 

3. PRELIMINARIES TO DISCOVER 

COMMUNITIES 

3.1 Methodology 
Here we introduce the approach with link analysis to discover 

densely linked various web pages to identify numerous web 

communities from web graph. For this SVD is an important 

matrix decomposition method which is generally utilized in 

numerous areas, like computer vision, information retrieval, 

data noise reduction etc. SVD in linear algebra can disclose the 

inner association between matrix basics. PCA is closely related 

to the mathematical technique of singular value decomposition 

(SVD) [17].  

The SVD could be utilized efficiently to mine positive key 

assets describing the organization of a matrix, such as the 

amount of autonomous columns or else rows, eigenvalues, 

estimate matrix. Here we are using SVD analysis with HITs 

and WHITs algorithms. 

3.2 Detection of a community from query 

retrieved web-pages 
In Link analysis algorithm the base set is the neighborhood 

graph N where each page (link) represents a node and a 

hyperlink from one page linking to another page is represented 

as directed edge. This neighborhood graph represents linked 

structure of web pages in base set.  This neighborhood graph is 

in form of adjacency matrix as an input to link analysis 

algorithm. Considering L as the adjacency matrix on 

neighborhood graph N, the authority matrix, AUTMAT is 

derived from adjacency matrix L as AUTMAT = LT * L. 

Singular value Decomposition (SVD) is applied on HITs and 

WHITs algorithm and make use of eigenvectors of adjacency 

matrix to identify the principal components i.e. web 

communities. So, next step is to calculate the set of eigenvalues 

and corresponding eigenvectors for authority matrix 

AUTMAT. By using the SVD of the connectivity matrix, our 

WHITs algorithm allows the topic-based pages to get the key 

association information. 

It is identified that, within a community of query discovered 

web pages, query based pages are well associated as contrast to 

query dissimilar pages. Some pages are not related to query 

topic although they are present in Web community. 

4. EXPERIMENTATION AND RESULTS 
To estimate the concert of WHITs algorithm for mining 

pertinent links and find out web communities, we experimented 

with the WHITs algorithm on numerous real data sets and 

compare it with HITs algorithm. 

4.1 Data sets 
We utilized the some queries from data set of Yue et al. [18] and 

[19] which was created according to methods specified by [19]. 

We utilized 13 queries; Java, Jaguar, Harvard, Search Engine, 

Kyoto University, Toyota, Honda, Olympic, Abortion, Alcohol, 

Artificial intelligence, Basketball and Architecture. Some 

queries topic discovers broad topics whereas some discovers 

specific topics. 

We utilized an extended data set that was created through 
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allowing for the entire out-links and anchors of the entire out-

links as of the all root set web page and in-links as well as titles 

of in-links of root set. General data of every query term in 

dataset is presented in Table 1. 

 
Table 1. Experimental Data for Various Queries 

Query 
(Q) 

Root 
Set 
(R) 

Out- 
links 

In-
links 

Base 
Set (B) 

normali
zed 

Base 
Set (B) 

Java 102 11546 1912 13560 10806 

Jaguar 102 16527 744 17373 12711 

Harvard 95 27243 4271 31609 13192 

Search 
engine 

100 8264 2273 10637 9152 

Kyoto 
University 

94 6393 700 7187 6070 

Toyota 107 9116 497 9720 7802 

Honda  109 3711 595 4415 3693 

Olympic 105 5449 320 5874 4637 

Abortion 98 7334 60 7492 6620 

Alcohol 97 7960 84 8141 6702 

Artificial 
intelligenc

e 

101 8614 113 8828 7296 

Basketball 102 6013 412 6527 4833 

Architectu
re 

107 11813 331 12251 9731 

 

We are finding communities which contribute within query 

related communities like authoritative link of pages. The 

authoritative links are associated to “authoritative” web pages 

as described within Kleinberg’s HITs algorithm to consider the 

excellence of contributing nodes inside the community 

construction; we have allowed the excellence of the top 10 

ordered web pages. 

 

4.2 Results and evaluation 
This section describes the outcome along with the excellence 

of community constructions produced results by our algorithm 

WHITs. HITS algorithm favours TKC construction as when 

calculating hub and authority scores via the HITS algorithm, 

SVD picks maximal S values which match with the tightly 

associated mechanism. 

 

  Table 2(A). 

Comparisons among extracted principal eigenvector for 

query ‘Java’: The HITS algorithm and WHITs algorithm. 

‘Java’ 

Weights HITs(principal eigenvector) 

0.0322 https://plus.google.com 

0.0232 http://www.oracle.com/technetwork/java/i

ndex.html 

0.0191 http://www.youtube.com 

0.0174 http://www.oracle.com  

0.0157 http://java.com 

0.0153 http://www.facebook.com 

0.0148 http://www.oracle.com/technetwork/java/j

avase/downloads/index.html 

0.0147 https://twitter.com 

0.0145 http://twitter.com 

0.0141 https://www.oracle.com 

 

Table 2(B). 

Comparisons among extracted principal eigenvector for 

query ‘Java’: The WHITs algorithm. 

‘Java’ 

Weights WHITs(principal eigenvector) 

0.0397 http://www.oracle.com/technetwork/jav
a/index.html 

0.0369 http://www.oracle.com 

0.0328 http://java.com 

0.0319 http://www.oracle.com/technetwork/jav
a/javase/downloads/index.html 

0.0279 https://www.oracle.com 

0.0264 http://www.java.net 

0.0264 https://cloud.oracle.com 

0.0230 https://community.oracle.com 

0.0227 http://education.oracle.com 

0.0216 https://blogs.oracle.com 

 
Generally queries sent to search engine by users are short, 

unclear and ambiguous. For example a short term query ‘Java’ 

can mean by; the ‘Java Programming Language’ or the ‘Java 

Islands in Indonesia’ or ‘java coffee’. By sending this query 

probably primary information can obtain easily but it is difficult 

to recognize the exact context of the searcher.  

If the query is sent by computer programmers then he probably 

tend to interested in java programming language. However for 

traveller or geographically will be interested in pages related to 

Java Islands in Indonesia. Here almost all results returned by 

search engine are related to java programming language via 

HITs and WHITs algorithm, although WHITs returns more 

authoritative results as shown in Table 2(B).   

 

Table 3(A). 

Comparison among extracted principal and non principal 

eigenvector for query ‘jaguar’: the hits algorithm. 

‘Jaguar’ 

Weights HITs(principal eigenvector) 

0.0211 http://www.jaguarusa.com/index.html 

0.0153 http://www.jaguar.co.uk/index.html 

0.0146 http://www.jaguar.com/index.html 

0.0139 http://www.jaguar.com.au/index.html 

0.0134 http://www.jaguar.in/index.html 

0.0134 http://www.jaguar.ie/index.html 

0.0132 http://www.jaguar.co.za/index.html 

0.0114 http://www.jaguar.com 

0.0105 http://jaguar.pl 

0.0104 http://www.jaguarlaos.com 

Weights 
HITs(4th non-principal eigenvector)  

Community of Foot ball team 

0.0503 http://www.jaguars.com/ 

0.0255 https://twitter.com/jaguars 

0.0248 http://twitter.com 
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0.0220 http://www.nfl.com 

0.0220 http://www.news4jax.com 

0.0215 http://prod.preview.jaguars.clubs.nfl.com 

0.0212 http://www.jaguarsarcade.com/ 

0.0211 http://www.giants.com 

0.0211 http://www.atlantafalcons.com 

0.0211 http://www.ticketexchangebyticketmaster.

com 

 

Table 3(B). 

Comparison among extracted principal and non principal 

eigenvector for query ‘jaguar’: the whits algorithm. 

‘Jaguar’ 

Weights WHITs(principal eigenvector) 

0.1509 http://www.jaguarusa.com/index.html 

0.1331 http://www.jaguarusa.com/ 

0.0313 http://www.jaguar.com/index.html 

0.0294 http://www.jaguar.co.uk/index.html 

0.0248 http://www.jaguar.co.za/index.html 

0.0247 http://www.jaguar.com.au/index.html 

0.0241 http://www.jaguar.in/index.html 

0.0221 http://www.jaguar.ie/index.html 

0.0124 https://twitter.com 

0.0079 https://www.youtube.com 

Weights 
WHITs (5th non-principal eigenvector) 

Community of Foot ball team 

0.1187 http://www.jaguars.com/ 

0.0400 http://jaguarsblack.com/ 

0.0400 http://www.jaguars.com 

0.0364 https://twitter.com/jaguars 

0.0240 http://twitter.com 

0.0212 http://www.nfl.com 

0.0212 http://www.news4jax.com 

0.0210 http://prod.preview.jaguars.clubs.nfl.com 

0.0203 http://www.jaguarsarcade.com/ 

0.0200 http://www.giants.com 

 
According to HITs algorithm based on the hyperlink 

information Kleinberg argued [19] that it is helpful in 

extracting various tightly linked collections of hubs and 

authorities on multiple eigenvectors. As shown in above Table 

3 by our experiment we get two web communities, for example, 

with respect to the topic ‘jaguar,’ not only the community of 

automobile (principal eigenvector), but also the community of 

Jacksonville jaguar NFL football community (on the 4th non-

principal eigenvector) were extracted by HITs. But by our 

experiment on WHITs it is clearly extracts jaguar automobile 

community at principal eigenvector with increased weight as 

compared to HITs, Similarly, it extracts the community of 

Jacksonville jaguar NFL football community (on the 5th non-

principal eigenvector) clearly and also some links have weight 

increased. 

Table 4(A). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘harvard’: the hits algorithm. 

‘Harvard’ 

Weights HITs(principal eigenvector) 

0.0275 http://twitter.com 

0.0243 https://twitter.com 

0.0224 http://www.harvard.edu 

0.0220 https://www.facebook.com 

0.0187 http://www.harvard.edu/ 

0.0177 https://plus.google.com 

0.0174 http://www.facebook.com 

0.0154 http://www.youtube.com 

0.0151 http://www.linkedin.com 

0.0137 http://news.harvard.edu 

 
Table 4(B). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Harvard’: The WHITS algorithm. 

‘Harvard’ 

Weights WHITs(principal eigenvector) 

0.0275 http://twitter.com 

0.0243 https://twitter.com 

0.0224 http://www.harvard.edu 

0.0220 https://www.facebook.com 

0.0187 http://www.harvard.edu/ 

0.0177 https://plus.google.com 

0.0174 http://www.facebook.com 

0.0154 http://www.youtube.com 

0.0151 http://www.linkedin.com 

0.0137 http://news.harvard.edu 

 
As shown in Table 4(A) for query ‘Harvard’ HITs algorithm 

returns only one or two links home page of Harvard University 

in principal eigenvector. While as Table 4(B) WHITs returns 

almost all pages highly relevant to Harvard University in 

principal eigenvector. Thus the 1st community at principal 

eigenvector for the topic "Harvard" consist of a fusion of pages 

for schools at Harvard, pages on business school, medical 

school, school of public health, graduate school of design, 

Harvard alumni, Harvard athletics, library at Harvard, the home 

page of Harvard University etc. 

TABLE 5(A). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Search Engine’: The HITS 

algorithm. 
‘Search Engine’ 

Weights HITs(principal eigenvector) 

0.0052 http://www.google.com 

0.0051 http://www.bing.com 

0.0049 http://www.ask.com 

0.0047 http://www.yahoo.com 

0.0044 http://www.lycos.com 

0.0042 http://www.facebook.com 

0.0042 http://www.ixquick.com 

0.0042 http://www.webcrawler.com 

0.0040 http://www.excite.com 

0.0040 http://www.galaxy.com 

Weights 
HITs(5th non-principal eigenvector) 

Community of multimedia content 

0.0109 http://www.clipblast.com 

0.0108 http://www.scribd.com 

0.0107 http://www.metatube.net 

0.0107 http://issuu.com 
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0.0107 http://www.dorble.com 

0.0107 http://megadownload.net 

0.0107 http://lazylibrary.com 

0.0107 http://deals.hongkiat.com 

0.0107 http://www.gig-listing.co.uk 

0.0107 http://www.megarapidsearch.com 

 
Table 5(B). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Search Engine’: The WHITS 

algorithm. 

‘Search Engine’ 

Weights WHITs(principal eigenvector) 

0.0052 http://www.google.com 

0.0051 http://www.bing.com 

0.0049 http://www.ask.com 

0.0047 http://www.yahoo.com 

0.0043 http://www.lycos.com 

0.0042 http://www.facebook.com 

0.0042 http://www.ixquick.com 

0.0041 http://www.webcrawler.com 

0.0040 http://www.excite.com 

0.0040 http://www.galaxy.com 

Weights 
WHITs (2th non-principal eigenvector) 

Community of meta search engine 

0.1165 http://www.searchenginecolossus.com/   

0.1152 http://searchenginecolossus.com/ 

0.0812 https://www.ixquick.com/ 

0.0812 http://ixquick.com/ 

0.0701 http://search.aol.com/  

0.0691 http://www.dogpile.com/  

0.0545 http://searchengineshowdown.com/ 

0.0545 http://www.hotbot.com/ 

0.043 http://www.searchengineguide.com/ 

0.0388 http://searchenginewatch.com/ 

In above table 5(A) it will display all available well-known 

search engines in principal eigenvector via HITs algorithm and 

WHITs Algorithm with similar weights. And 5th non-principal 

eigenvector community discovered by HITs is multimedia 

content like find music videos, tv shows, Movies and funniest 

videos, digital documents library, magazines, catalogs and 

publications, search and download shared files from different 

file hosting sites, newest software, gadgets & web services, 

Search File, EBook etc. Similarly, as shown in Table 5(B) 

WHITs discovered community of search engines which are 

combining results from two or more search engines like meta-

search engines at 2nd non-principal eigenvector. 

Table 6(A). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Kyoto University’: The HITS 

algorithm. 

‘Kyoto University’ 

Weights HITs(principal eigenvector) 

0.1237 http://www.kyoto-u.ac.jp/en 

0.1077 http://www.kyoto-u.ac.jp/en/ 

0.0201 http://www.kyoto-u.ac.jp 

0.0128 http://www.opir.kyoto-u.ac.jp 

0.0091 http://www.kyoto-u.ac.jp/en/faculties-

and-graduate/ 

0.0091 http://www.oc.kyoto-u.ac.jp/en/ 

0.0089 http://twitter.com 

0.0087 http://www.asafas.kyoto-u.ac.jp/en/ 

0.0086 https://www.facebook.com 

0.0076 http://www.opir.kyoto-u.ac.jp/kuprofile/ 

 
Table 6 (B). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Kyoto University’: The WHITS 

algorithm. 

‘Kyoto University’ 

Weights WHITs(principal eigenvector) 

0.1326 http://www.kyoto-u.ac.jp/en 

0.1067 http://www.kyoto-u.ac.jp/en/ 

0.0402 http://www.kyoto-u.ac.jp 

0.0173 http://www.opir.kyoto-u.ac.jp 

0.0096 http://www.opir.kyoto-u.ac.jp/kuprofile/ 

0.0087 http://www.t.kyoto-u.ac.jp/en 

0.0081 http://sph.med.kyoto-u.ac.jp 

 http://www.kyoto-u.ac.jp/en/faculties-

and-graduate/ 

0.0080 http://www.oc.kyoto-u.ac.jp/en/ 

0.0078 http://www.t.kyoto-u.ac.jp 

 
As shown in Table 6(A) principal eigenvectors for HITs 

algorithm returns pages related to ‘Kyoto University’ except 

two results. While results shown in Table 6(B) with WHITs 

returns almost all pages related to query ‘Kyoto University’ in 

Japan. 

 
Table 7(A). 

Comparison among extracted principal eigenvector for 

query ‘toyota’: the hits algorithm. 

‘Toyota’ 

Weights HITs(principal eigenvector) 

0.0514 https://www.facebook.com 

0.0504 https://plus.google.com 

0.0494 https://twitter.com 

0.0478 http://www.toyota.com 

0.0444 https://www.youtube.com  

0.0344 http://www.toyota.com/ 

0.0165 http://www.dealer.com 

0.0127 https://www.google.com 

0.0119 https://instagram.com 

0.0114 http://instagram.com 

 
Table 7(B). 

Comparison among extracted principal eigenvector for 

query ‘Toyota’: WHITs algorithm. 

‘Toyota’ 

Weights WHITs(principal eigenvector) 

0.0944 http://www.toyota.com/ 

0.0615 http://www.toyota.com 

0.0417 https://plus.google.com 

0.0325 https://www.facebook.com 

0.0316 https://www.youtube.com 

0.0296 https://twitter.com 

0.0189 http://www.toyota-global.com/ 
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0.0181 http://www.dealer.com 

0.0149 http://instagram.com 

0.0147 http://www.toyotaracing.com/ 

 
In above table 7(A) results returned by HITs algorithm contains 

home page of Toyota Company with lower weights while 

results as shown in Table 7(B) returned by WHITs contains 

higher weights for Toyota home page and returns more related 

results.  

Table 8(A). 

Comparison among extracted principal eigenvector for 

query ‘Honda’: The HITS algorithm. 

‘Honda’ 

Weights HITs(principal eigenvector) 

0.1961 http://www.honda.com/ 

0.1728 http://powersports.honda.com/ 

0.1728 http://powersports.honda.com/index.aspx 

0.0571 http://automobiles.honda.com/ 

0.0443 http://world.honda.com/ 

0.0402 http://marine.honda.com/ 

0.0314 http://powerequipment.honda.com/ 

0.0190 http://www.hondafinancialservices.com/ 

0.0183 https://plus.google.com/%2BHonda 

0.0173 http://www.hondacenter.com/ 

 
Table 8(B). 

Comparison among extracted principal eigenvector for 

query ‘Honda’: The WHITS algorithm. 

‘Honda’ 

Weights WHITs(principal eigenvector) 

0.1714 http://powersports.honda.com/ 

0.1714 http://powersports.honda.com/index.aspx 

0.1610 http://www.honda.com/ 

0.0909 http://automobiles.honda.com/ 

0.0631 http://marine.honda.com/ 

0.0502 http://world.honda.com/ 

0.0419 http://powerequipment.honda.com/ 

0.0349 http://www.hondafinancialservices.com/ 

0.0296 https://plus.google.com/%2BHonda 

0.0228 http://automobiles.honda.com/civic-sedan/ 

As shown in table 8 WHITs principal eigenvectors returns 

similar results to HITs results but principal eigenvectors with 

higher weights.  

 
Table 9(A). 

Comparison among extracted principal eigenvector for 

query ‘Olympic’: The HITS algorithm. 

‘Olympic’ 

Weights WHITs(principal eigenvector) 

0.0790 http://www.olympic.org/ 

0.0306 https://twitter.com 

0.0303 http://www.nbcolympics.com/ 

0.0281 https://plus.google.com 

0.0238 https://www.facebook.com 

0.0198 http://www.rio2016.com 

0.0194 http://www.youtube.com 

0.0182 https://www.instagram.com 

0.0182 https://www.rio2016.com/en 

0.0179 https://www.linkedin.com 

 

Table 9(B). 

Comparison among extracted principal eigenvector for 

query ‘Olympic’: The WHITS algorithm. 

‘Olympic’ 

Weights WHITs(principal eigenvector) 

0.2625 http://www.olympic.org/ 

0.2258 http://www.nbcolympics.com/ 

0.0666 http://www.specialolympics.org/ 

0.0558 http://en.beijing2008.cn/ 

0.0364 http://sports.yahoo.com/olympics/ 

0.0247 http://history1900s.about.com/od/greateven

tsofthecentury/a/olympicfacts.htm 

0.0180 http://www.teamusa.org/ 

0.0135 http://www.itftennis.com/olympics/ 

0.0124 http://www.olympicholidays.com/ 

0.0099 https://www.rio2016.com/en 

 

As shown in Table 9(B) WHITs principal eigenvectors returns 

highly related results for query Olympic as compared to HITs 

results.  

 

Table 10(A). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Abortion’: The HITS algorithm. 

‘Abortion’ 

Weights HITs(principal eigenvector) 

0.0087 http://www.guttmacher.org 

0.0086 http://www.youtube.com 

0.0085 http://www.ncbi.nlm.nih.gov 

0.0084 http://www.rcog.org.uk 

0.0084 http://www.ama-assn.org 

0.0084 http://www.cdc.gov 

0.0083 http://www.nytimes.com 

0.0083 http://www.plannedparenthood.org 

0.0082 http://facebook.com 

0.0082 http://query.nytimes.com 

Weights 

HITs(7th non-principal eigenvector) 

community of health and medical 

association 

0.0829 http://www.guttmacher.org 

0.0810 http://ama-assn.org 

0.0810 http://www.utahmed.org 

0.0810 http://www.msmaonline.com 

0.0810 http://www.rcsed.ac.uk 

0.0810 http://deutsch.medscape.com 

0.0810 http://www.asrm.org 

0.0810 http://espanol.medscape.com 

0.0810 http://www.endocrine.org 

0.0810 http://francais.medscape.com 

 

Table 10(B). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Abortion’: The WHITS algorithm. 

‘Abortion’ 

Weights WHITs(principal eigenvector) 

0.0173 http://www.guttmacher.org 
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0.0153 http://www.nrlc.org 

0.0149 http://www.cdc.gov 

0.0143 http://www.justfacts.com/abortion.asp 

0.0143 http://www.pollingreport.com/abortion.htm 

0.0143 http://www.afterabortion.org 

0.0142 http://www.gallup.com 

0.0142 http://www.justfacts.com 

0.0142 http://blogs.abcnews.com 

0.0142 http://medical.merriam-webster.com 

Weights 

WHITs (6th non-principal eigenvector) 

Community of health and national 

abortion federation 

0.2502 http://www.guttmacher.org   

0.1832 http://www.prochoice.org 

0.1832 http://prochoice.org 

0.0916 http://ama-assn.org 

0.0916 http://www.utahmed.org 

0.0916 http://www.msmaonline.com 

0.0916 http://www.rcsed.ac.uk 

0.0916 http://deutsch.medscape.com 

0.0916 http://www.asrm.org 

0.0916 http://espanol.medscape.com 

 

As shown in Table 10(B) for the query topic ‘abortion,’ WHITs 

returns the health related, the pro-life community, such as 

NRLC (National Right to Life), CDC (Centres for Disease 

Control and Prevention), Search medical terms and 

abbreviations with the most up-to-date and comprehensive 

medical dictionary from the reference experts and so on come 

to the front as compared to HITs as shown in Table 10(A). 

Second 6th non-principal eigenvector come in front by WHITs 

is on health, national abortion federation, AMA (American 

Medical Association) , Utah medical association, MSMA 

(Mississippi State Medical Association), the royal college of 

surgeons of Edinburgh, The ASRM is an organization devoted 

to advancing knowledge and expertise in reproductive 

medicine and biology, with a particular focus on infertility etc. 

Similarly, at 7th non-principal eigenvector HITs detects 

community of health and medical association. 

 

Table 11(A). 

Comparison among extracted principal and non-principal 

eigenvector for query ‘Alcohol’: The HITs algorithm. 

‘Alcohol’ 

Weight

s 
HITs(principal eigenvector) 

0.0398 https://twitter.com 

0.0384 https://www.facebook.com 

0.0274 http://twitter.com 

0.0266 https://plus.google.com 

0.0196 http://www.youtube.com 

0.0196 https://www.youtube.com 

0.0185 http://www.facebook.com 

0.0143 http://www.cdc.gov 

0.0130 http://www.ncbi.nlm.nih.gov 

0.0124 http://www.who.int 

Weights 
HITs(2nd non-principal eigenvector) 

Community of NHS 

0.2588 http://twitter.com 

0.2531 http://www.facebook.com 

0.2475 http://www.youtube.com 

0.2044 http://www.nhs.uk/livewell/alcohol 

0.1935 http://www.nhscarerecords.nhs.uk 

0.1935 http://www.show.scot.nhs.uk 

0.1935 http://www.nhs.uk 

0.1935 http://www.hscni.net 

0.1935 http://www.nhsdirect.wales.nhs.uk 

0.1935 http://www.jobs.nhs.uk 

 

Table 11(B). 

Comparison among extracted principal and non-

principal eigenvector for query ‘Alcohol’: The HITs 

algorithm. 

‘Alcohol’ 

Weight

s 
WHITs(principal eigenvector) 

0.0356 https://twitter.com 

0.0324 https://www.facebook.com 

0.0245 http://www.cdc.gov 

0.0214 http://www.niaaa.nih.gov 

0.0210 https://plus.google.com 

0.0202 http://www.ncbi.nlm.nih.gov 

0.0196 https://www.youtube.com 

0.0178 http://twitter.com 

0.0160 http://www.who.int 

0.0155 http://pubs.niaaa.nih.gov 

Weight

s 

WHITs (2nd  non-principal eigenvector) 

Community of NHS 

0.1524 http://www.nhs.uk/livewell/alcohol  

0.1405 http://www.nhs.uk 

0.1006 http://twitter.com 

0.0948 http://www.youtube.com 

     0.0917 http://www.facebook.com 

0.0703 http://www.nhscarerecords.nhs.uk 

0.0703 http://www.show.scot.nhs.uk 

0.0703 http://www.hscni.net 

0.0703 http://www.nhsdirect.wales.nhs.uk 

0.0703 http://www.jobs.nhs.uk 

 

As shown in above table 11(B), WHITs returns principal 

eigenvectors as CDC (centres for daises control and 

prevention), NIH (national institute on alcohol abuse and 

alcoholism), WHO (World Health Organization) etc. WHITs 

retunes more related community with higher weights as 

compared to HITs algorithm shown in Table 11(A). In 2nd non-

principal eigenvector community of NHS (National Health 

Service) is come in front successfully by WHITs algorithm as 

compared to HITs algorithm. 

Table 12(A). 

Comparison among extracted principal and non-

principal eigenvector for query ‘Artificial 

Intelligence’: The HITS algorithm. 

‘Artificial Intelligence’ 

Weights HITs(principal eigenvector) 

0.0211 https://twitter.com 

0.0193 http://www.facebook.com 

0.0154 https://plus.google.com 
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0.0125 http://twitter.com 

0.0105 https://www.youtube.com 

0.0090 https://www.facebook.com 

0.0079 https://www.linkedin.com 

0.0060 http://www.youtube.com 

0.0046 http://blogs.barrons.com 

0.0046 https://itunes.apple.com 

Weights 
HITs(7th non-principal eigenvector) 

Community of AI 

0.1220 http://www.aaai.org/ 

0.0975 http://www.wired.com 

0.0350 https://www.youtube.com 

0.0347 http://www.aaai.org 

0.0336 https://secure.customersvc.com 

0.0336 https://vip.wordpress.com 

0.0336 https://subscription.timeinc.com 

0.0336 http://subscription-assets.timeinc.com 

0.0293 https://www.pinterest.com 

0.0279 http://en.wikipedia.org 

 

Table 12(B). 

Comparison among extracted principal and non-

principal eigenvector for query ‘Artificial 

Intelligence’: The WHITS algorithm. 

‘Artificial Intelligence’ 

Weights WHITs(principal eigenvector) 

1.000

0 

http://www.imdb.com/title/tt0212720/ 

0.000

0 

http://www.gizmodo.in 

0.000

0 

http://www.gale.cengage.com 

0.000

0 

http://www.zoomtv.in 

0.000

0 

http://www.ceser.in/ceserp/index.php/ijai 

0.000

0 

http://homes.cs.washington.edu/~lazows

ka/cra/ai.html 

0.000

0 

https://piratebay.host 

0.000

0 

http://news.blogs.nytimes.com 

0.000

0 

http://opennero.googlecode.com 

0.000

0 

http://www.cnetnews.com.cn 

Weights 
WHITs (5th non-principal eigenvector) 

Community of AI 

6.861

4 

http://www.aaai.org/ 

5.775

0 

http://www.airccse.org/journal/ijaia/ijaia 

3.583

6 

http://aima.cs.berkeley.edu/ 

3.539

2 

http://www.cs.washington.edu 

3.291

8 

http://www.neci.nj.nec.com 

3.291

8 

http://zelda.thomson.com 

3.291

8 

http://www.research.ibm.com 

3.291

8 

http://www.mcs.anl.gov 

3.291

8 

http://sls-www.lcs.mit.edu 

3.291

8 

http://207.68.137.59 

As shown in Table 12(A) results returned by HITs are not 

related to AI but WHITs returns more related results as shown 

in Table 12(B) like, the International Journal of Artificial 

Intelligence (IJAI) is a peer-reviewed online journal, A 

magazine of Artificial Intelligence CRA (Computing Research 

Association), Game platform for Artificial Intelligence 

research and education.  

At 7th non-principal eigenvector HITs detects community of 

AI, similarly at 5th non-principal eigenvector community of AI 

related topics is extracted. 

Table 13(A). 

Comparison among extracted principal eigenvector 

for query ‘Basketball’: The HITS algorithm. 

‘Basketball’ 

Weights HITs(principal eigenvector) 

0.1910 http://sports.yahoo.com/nba/ 

0.1751 http://espn.go.com/nba/ 

0.1601 http://www.nba.com/ 

0.1416 http://www.basketball-reference.com/ 

0.0995 http://www.fiba.com/ 

0.0485 http://www.euroleague.net/ 

0.0461 http://espn.go.com/mens-college-

basketball/ 

0.0163 http://www.usab.com/ 

0.0158 http://www.basketball.net.au/ 

0.0128 http://www.onlinegames.com/basketball/ 

 

Table 13(B). 

Comparison among extracted principal eigenvector 

for query ‘Basketball’: The WHITS algorithm. 

‘Basketball’ 

Weights WHITs(principal eigenvector) 

0.1591 http://espn.go.com/nba/ 

0.1578 http://www.nba.com/ 

0.1568 http://sports.yahoo.com/nba/ 

0.1183 http://www.basketball-reference.com/ 

0.1045 http://www.fiba.com/ 

0.0816 http://espn.go.com/mens-college-

basketball/ 

0.0388 http://www.euroleague.net/ 

0.0313 http://www.onlinegames.com/basketball/ 

0.0257 http://www.usab.com/ 

0.0222 http://www.flashscore.com/basketball/ 

 

As shown in Table 13(B) WHITs and shown in Table 13(A) 

HITs extracts the similar community related to basketball like 

NBA (National Basketball Association), FIBA (International 

Basketball Federation), Euroleague Basketball, online 

basketball etc.  
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Table 14(A). 

Comparison among extracted principaland non-principal 

eigenvector for query ‘Architecture’: The HITS algorithm. 

‘Architecture’ 

Weights HITs(principal eigenvector) 

0.014

5 

http://www.archdaily.com/ 

0.038

8 

https://twitter.com 

0.019

0 

https://www.facebook.com 

0.018

6 

http://boty.archdaily.com 

0.018

2 

http://www.archdaily.com 

0.018

2 

http://www.fastcodesign.com 

0.017

7 

http://www.architectural-review.com 

0.017

4 

http://www.archdaily.pe 

0.017

4 

http://www.archdaily.cn 

0.017

4 

http://www.plataformaarquitectura.cl 

 

Table 14(B). 

Comparison among extracted principaland non-principal 

eigenvector for query ‘Architecture’: The WHITS 

algorithm. 

‘Architecture’ 

Weights WHITs(principal eigenvector) 

0.0949 http://www.archdaily.com/ 

0.0412 http://www.archdaily.com 

0.0351 https://twitter.com 

0.0211 http://www.architectural-review.com 

0.0210 http://boty.archdaily.com 

0.0210 http://www.fastcodesign.com 

0.0202 http://www.archdaily.pe 

0.0202 http://www.archdaily.cn 

0.0202 http://www.plataformaarquitectura.cl 

0.0202 http://www.archdaily.mx 

 

As shown in Table 14(B) WHITs detects the community of 

Broadcasting Architecture Worldwide: Architecture news, 

competitions and projects, global architecture magazine for the 

21st century etc for the query ‘Architecture’. As above WHITs 

returns more relevant results then HITs. 

 

5. CONCLUSION AND FUTURE 

WORKS 
In our model, community can be represented by densely linked 

web pages for the short term query topics such that a collection 

of topic- based web pages are retrieved having common 

interest.   

In our work, introduced in this paper, use SVD to describe 

a community of query based web pages as of the returned 

results. In adding up, our WHITs algorithm which uses it to 

discover a community of query based web pages. We 

experimented our WHITs algorithm via existent data set along 

with the precision of community discovery, was estimated 

adjacent to trendy existing ranking algorithms. Experimental 

estimation specifies that, our method do well in the discovered 

web community for weighted graph. We look forward to 

examine the probable expansion of our model in removing 

unrelated and noisy links. As well as centred on utilizing less 

links for construct a dependable community of query-based 

web pages. 
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Abstract: This paper demonstrates the generation of true random number sequence using a simple laser scattering using water. A 

microcontroller based data acquisition system is used to capture the data and several statistical tests are performed over the generated 

data to explore the amount of randomness. The test statistic values reveal the possibility of generating a true random sequence of bits 

using this idea. 
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1. INTRODUCTION 
Random number generation is an important and frequent 

requirement in various applications. Different applications 

require various degrees of randomness. Though the output of 

a pseudo-randomgenerator is deterministic  it is sufficent for 

some applications. But in other situations, such as in 

cryptographic applications, generated bits must be truly 

random, otherwise the security of the entire application could 

be compromised. 

In this paper we present a novel method of generating true 

random number sequence  using the interaction between 

photons and water molecules. The shape of the water is 

decisive on how the light passes through it. Coming from an 

optically less dense medium (air) and entering a denser one 

(water), the light is partly reflected back while partly entering 

the water. Depending on the shape of the water, the light 

forms crinkle patterns or becomes diffused randomly in all 

directions. Also the reflected light is partly polarized 

(horizontally) and the part that enters the water is vertically 

polarized. As photons of light move through substances they 

don’t simply pass through unaffected. Photons interacts with 

atoms and molecules comprising it. Photons carry discrete 

amounts of energy called quanta which can be transferred to 

atoms and molecules when photons are absorbed [1]. 

2. WATER LASER INTERACTION 
There are six ways in which photons may interact with matter: 

Coherent Scattering, Photoelectric Effect, Incoherent 

Scattering, also known as Compton Scattering or Compton 

Effect, Pair Production, Triplet Production, 

Photodisintegration.These may cause the photon to attenuate 

(lose some of its energy and/or disappear). Coherent (or 

Rayleigh) scattering occurs at low photon energies. A photon 

may interact with an orbital electron and is then deflected (or 

scattered) at a small angle. There is no change in energy of the 

photon and no other effects occur. Incoherent scattering  

occurs when a photon has a much greater amount of energy 

than the binding energy of the electron, effectively 

considering the electron as 'free'. In this interaction, the 

photon interacts with the 'free' electron, giving up some of its 

energy and undergoing scattering. The electron receives the 

energy and is set in motion in a different direction. Photons 

may be scattered in any direction and is purely random [2]. 

Light transmission through a water sample is determined by 

physical properties such as particle size, shape, suspended 

solids concentration (SSC), and composition, temperature, 

and chemical properties such as the presence of nearinfrared 

(NIR) absorbing dissolved matter. There is enormous 

variation in these properties in the environment, resulting in a 

nearly infinite number of unique optical characteristics for 

water. 

Light is an ensemble of photons that are absorbed and 

scattered by water, suspended particles, and dissolved matter 

as they travel through a sample. The absorption coefficient is 

a measure of the conversion of radiant energy to heat and 

chemical energy. It is numerically equal to the fraction of 

energy absorbed from a light beam per unit of distance 

traveled in an absorbing medium.  

The angular distribution of light intensity scattered from a 

beam by a water sample is called the volume scattering 

function, VSF. The angle between this beam and scattered 

light rays is the scattering angle. Forward-scattered radiation 

occupies the hemisphere surrounding the incident beam and 

orientes away from the source and back scattered radiation 

fills the opposite hemisphere. Figure 1 shows VSFs computed 

from Mie theory for air bubbles, mineral grains, and 

biological material as well as the forward- (0° to 90°) and 

back-scattering (> 90°) VSF regions.  

 
Figure 1. Graph shows VSFs computed from Mie theory 

 

The VSF for bubbles is strongly peaked in the forward 

direction relative to the other materials and biological material 

back scatters 10 to 50% less light than the other particles [3]. 

There are generally two tendencies for the molecules of a 

material- the tendency to move randomly due to heat and the 

tendency to want to stick together  because of electric charge 

between molecules. Technically, heat is the flow of thermal, 
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kinetic energy.The effect of heat on water depends on whether 

the energy is moving into the water (endothermic) or moving 

out of the water (exothermic). When water molecules gain 

energy, the average speed of the molecules increases; this is 

measured as a temperature change if enough energy is gained. 

Conversely, when energy leaves water molecules, the average 

speed of the molecule decreases, and a temperature decrease 

may be observed. Thus  the tendency to move randomly is 

controlled by the temperature. Increase in temperature 

eventually increases the random movement and at the time of 

boililing all the water molecules spreads out as much as it can 

and get more random motion. Next, boiling is the most 

extreme form of evaporation as individual molecules happen 

to break away from the liquid through random movements.  

Boiling is actually a very efficient heat transfer process. When 

the bottom of the container is much  hotter than the boiling 

point of the water  (i.e) when the boiling point is breached, 

tiny bubbles of water vapor are produced. The bubbles rise, 

due to buoyancy, and then collapse as they reach the denser, 

relatively cooler water at the surface. This motion not only 

helps to move the water around more quickly, but the bubbles 

themselves transfer heat energy as well. This bubble 

formation is called nucleate boiling  and it is a  far more 

effective way to transfer heat on its own  than natural 

convection [4][5] 

 

3. EXPERIMENTAL SETUP 
The experimental setup consists of a laser source, nucleate 

boiling water, an array of high sensitive photo diodes as light 

sensors connected with Arduino Uno microcontroller circuit, 

and Parallax Data Acquisition tool (PLX-DAQ).  When the 

laser beam is passed through the nucleate boiling water, the 

photons are scattered in different directions randomly due to 

the pure random movement of water molecules. The intensity 

variation of  the outgoing beam in different directions is 

captured by  the array of photo diodes. The sensor ouputs   

from the  microcontroller are passed through the Parallax Data 

Acquisition tool (PLX-DAQ) to the PC for further processing 

and testing. 

4. RANDOMNESS TEST 
The desirable properties of random numbers are uniformity 

and independence. In order to test the amount of randomness 

present in the generated data, several randomness tests were 

performed.The algorithms of testing a random number 

generator are based on some statistics theory, i.e. testing the 

hypotheses. Although there is no true test to determine 

whether a sequence is random there are several widely 

accepted tests that we have utilized. Several of these tests are 

designed to test a specific null hypothesis. In this case, the 

hypothesis is that the bit-sequence under test is random. Each 

of the tests creates a test statistic, which is then used to 

calculate an associated p-value, which is related to the 

strength of the evidence against the null hypothesis. This p-

value is a value on the interval [0,1], with a p-value of 1 

denoting perfect randomness and a p-value of 0 denoting 

perfect nonrandomness. A significance level (α) is then 

chosen for the tests. If p≥α, then the null hypothesis is 

accepted; i.e., the sequence appears to be random. If p < α, 

then the null hypothesis is rejected; i.e., the sequence appears 

to be nonrandom.Typically α is chosen to be 0.01 meaning 

that assuming the test is passed the sequence can be said to be 

random (or nonrandom) with a confidence of 99%.  

According to various type of non randomness that may exist 

in Random bit sequences it is not practical to find non  

randomness patterns by just using one test. Most of the 

statistical tests are collection of tests. This collection is 

generally known as ‘suite’ or ‘battery’ of statistical tests. 

Some of the important tests carried out over the generated 

data in this study are 

1. Ent Test 

2. Bartel Rank Test 

3. Cox Stuart  Test  

4. Turning Point Test 

5. Runs Test 

All these tests except ENT were performed by using  

“randtests” package for R [6]. The test results were 

summarized in the sections 4.1 to 4.5 

4.1 The ENT test 
Originally ENT test consists of six experiments which are 

Entropy test, Compression ratio test, Chi-square test, 

Arithmetic Mean test (AM), Monte Carlo value of PI and 

Serial Correlation Coefficient (SCC). Each test has a 

maximum score; Entropy test: 8.0, Compression ratio:0.0, 

Chi-square test:1.0, AM test:127.5 SCC:0.0, , Monte carlo 

value of PI: 3.1415926535 (upto 10 places). 

The chi-square test is the most commonly used test for the 

randomness of data, and is extremely sensitive to errors in 

pseudorandom sequence generators. The chi-square 

distribution is calculated for the stream of bytes in the file and 

expressed as an absolute number and a percentage which 

indicates how frequently a truly random sequence would 

exceed the value calculated. It is interpreted that the 

percentage as the degree to which the sequence tested is 

suspected of being non-random. If the percentage is greater 

than 99% or less than 1%, the sequence is almost certainly not 

random. If the percentage is between 99% and 95% or 

between 1% and 5%, the sequence is suspect. Percentages 

between 90% and 95% and 5% and 10% indicate the sequence 

is “almost suspect” [7] . 

The ENT test on the data gives, Entropy = 7.999980  bit per 

cycle,  Optimum compression ratio: 0 percent. Chi square 

distribution for the samples is 294.60, and randomly would 

exceed this value 4.46 percent of the times , Arithmetic mean 

value is 127.5136. Monte carlo value for Pi is 3.1415852423 ( 

error = 0.0001 percent) Serial correlation coefficient is -

0.000086 ( totally uncorrelated = 0.0).  

Since the corrleation between a pair of independent random 

numbers or variables is 0, the auto corrleation function acf() is 

used to test the  generated data. The acf equals 1 at lag 0, and 

is always between -1 and 1. The plot in figure 2 illustrates the 

lack of correlation and support randomness. 

 
Figure 2. ACF of  Generated Data 
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4.2 Bartels Rank Test  
This is the rank version of von Neumann’s Ratio Test for 

Randomness. Suppose that in the sequence of n measurements 

Ri is rank i of observation ix . The hypothesis H0 under test is 

rejected at large in modulus values of the statistics [8]. The 

value of the normalized test statistic for the generated random 

numbers is  2.0  and the p-value is 0.05 with the alternative 

hypothesis of non-randomness. 

4.3 Cox Stuart test 
Cox-Stuart nonparametric test can be used to verify the 

sequence of measurements to determine the presence of a 

trend in the mean, as well as in the variance. Data is grouped 

in pairs with the ith  observation of the first half paired with 

the ith observation of the second half of the data. If the length 

of the data stream is odd the middle observation is eliminated 

[9]. The cox stuart test is then simply a sign test applied to 

these paired data [10]. The test statistic value (the number of 

pairs with a signal "+") is 1309300, n = 2621400 with a  p-

value of 0.09429, where  n is the number of pairs, after 

eliminanting ties. 

 

4.4 Turning Point Test 
 A turning point test is a statistical test of the independence of 

a series of random variables and  the test is reasonable for a 

test against cyclicity [11][12]. The test statistic value is 

1.1145 with p=0.2651. Since the  the critical value  (α = 0.01)  

2.33  is >  test statistic value the alternate hypothesis of non-

randomness is rejected. 

4.5 Runs Test 
The Runs Test performs the Wald-Wolfowitz test of 

randomness for continuous data [13]. A run is defined as a 

succession of similar events preceded and followed by a 

different event. The length of the run is the number of events 

that occurs in the run. An up run is a sequence of numbers 

each of which is succeeded by a larger number. Similarly, a 

down run is a sequence of numbers each of which is 

succeeded by a smaller number. The test statistic  value for 

the data is 0.71887  <  the critical value (p = 0.4722) and the 

alternative hypothesis is rejected. 

5. RESULTS AND CONCLUSION 
A set of five statistical tests were used to test the randomness  

of the generated data. Other than Bartel Rank test all tests 

statistic values reveal that  there is an evidence for rejecting 

the alternate hypothesis of non-randomness.  For further 

powerful  testing of randomness of  the sequence, test suits 

like DIEHARD and  NIST may be used. This study reveals  

the possibility of generation of random bits  based on the 

interaction of water and  photons. By using  proper optical 

components and well adujstable photon source it is possible to 

generate a true sequence of random bits. 
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Abstract- Software effort estimation is an important step in software development. It predicts the amount of effort and development time 

required to build a software system. It is one of the most important tasks and an accurate estimate is vital to the successful completion of the 

project. Building software effort estimation requires developing sound computational models. This paper investigates the use of fuzzy-neural 

systems in estimating software effort. A comparison is made with a radial basis neural network. Results obtained based on the China dataset 

indicates that a hybrid model that combine fuzzy inferencing with neural networks ability to learn from examples provided more accurate 

results than using neural networks alone. 
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1. INTRODUCTION 
Estimating software development efforts is one of the critical tasks 

in managing software development projects.  Predicting software 

development effort with high accuracy is of paramount importance 

for project managers. However, estimating software development 

effort is still a challenging problem and one that attracts 

considerable research. Numerous software effort estimation models 

have been developed [1, 2, 3, 4]. The conventional models use a 

mathematical formula to predict project cost based on the estimates 

of parameters such as project size measured in lines of source code 

or function points, number of software engineers, and other process 

and product attributes [5]. Among the software cost estimation 

techniques, COCOMO (Constructive Cost Model) is the most 

commonly used algorithmic cost modeling technique because of its 

simplicity for estimating the effort in person-months for a project 

at different stages. COCOMO uses a mathematical formula to 

predict project cost estimation [6]. Non-algorithmic models of 

software cost estimation based on soft computing approaches such 

as artificial neural networks (ANN) and fuzzy logic have also been 

used.  Artificial neural networks are good at modeling complex 

nonlinear relationships. They are massive parallel-distributed 

processor made up of simple processing units, which can store 

experimental knowledge and making it available for use [5]. An 

ANN resembles the brain in two respects [5]: 1) Knowledge is 

acquired from its environment through a learning process, 2) 

Interneuron connection weights are used to store the knowledge. 

On the other hand, fuzzy logic is a mathematical tool for dealing 

with uncertainty and imprecision information. Fuzzy logic maps an 

input space to an output space through set of if then rules designed 

by a human expert in the domain [7]. Fuzzy logic models can be 

constructed without any data or with little data [8, 9]. This makes 

fuzzy logic superior over data-driven model building approaches 

such as neural network, regression and case based reasoning. In 

addition, fuzzy logic models can adapt to new environment when 

data become available [10]. Implementing fuzzy system requires 

that the distinct categories of the different inputs be represented by 

fuzzy sets which, in turn, are represented by membership functions. 

The domain of membership function is fixed, usually the set of real 

numbers, and whose range is the span of positive numbers in the 

closed interval [0, 1]. 

2. LITERATURE REVIEW 

Xu and Khoshgoftaar [11] proposed a fuzzy identification cost 

estimation model to deal with linguistic data, and automatically 

generate fuzzy membership functions and rules. Azzeh et al. [12] 

propose an analogy-based software effort estimation using fuzzy 

numbers, namely Generalized Fuzzy Number Software Estimation. 

They compute the similarity between two generalized fuzzy 

numbers based on their geometric distances, center of gravities and 

height of the generalized fuzzy numbers, and use fuzzy c-means to 

cluster the existing software project data. The estimations are 

conducted with the use of generalized fuzzy number operations and 

the effort of a project is estimated as a fuzzy number which is 

defuzzified with the method of center of gravity. Lopez-Martin et 

al. [13] compare three personal fuzzy logic models to estimate the 

effort of small software programs, namely triangular, trapezoidal 

and Gaussian membership functions, with linear regression model. 

They develop the fuzzy logic and linear regression models using 

the data gathered from 105 small programs, and then the 

estimations generated by these models are compared with each 

other using 20 small programs. Wei Lin et al. [14] showed that a 

general neuro-fuzzy framework can function with various 

algorithmic models for improving the performance of software 

effort estimation. They used a Neuro-Fuzzy model to demonstrate 

that combining the neuro-fuzzy model with the SEER-SEM effort 

estimation model produces unique characteristics and performance 

improvements. They concluded that the neuro-fuzzy features of the 

model provided their neuro-fuzzy SEER-SEM model with the 

advantages of strong adaptability with the capability of learning, 

less sensitivity for imprecise and uncertain inputs, easy to be 

understood and implemented, strong knowledge integration, and 

high transparency. Hodgkinson and Garratt [15] introduced the 

neuro-fuzzy model for cost estimation as one of the important 

methodologies for developing non-algorithmic models. Their 

model did not use any of the existing prediction models, as the 

inputs are size and duration, and the output is the estimated project 

effort.  

Huang et al. [16, 17] proposed a software effort estimation model 

that combines a neuro-fuzzy framework with COCOMO II. The 
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parameter values of COCOMO II were calibrated by the neuro-

fuzzy technique in order to improve its prediction accuracy. This 

study demonstrated that the neuro-fuzzy technique was capable of 

integrating numerical data and expert knowledge.  

Xia et al. [18] developed a Function Point (FP) calibration model 

with the neuro-fuzzy technique, which is known as the Neuro-

Fuzzy Function Point (NFFP) model. The objectives of this model 

are to improve the FP complexity weight systems by fuzzy logic, to 

calibrate the weight values of the unadjusted FP through the neural 

network, and to produce a calibrated FP count for more accurate 

measurements.  

Wong et al. [19] introduced a combination of neural networks and 

fuzzy logic to improve the accuracy of backfiring size estimates. In 

this case, the neuro-fuzzy approach was used to calibrate the 

conversion ratios with the objective of reducing the margin of error. 

The study compared the calibrated prediction model against the 

default conversion ratios. As a result, the calibrated ratios still 

presented the inverse curve relationship between the programming 

languages level and the number of function points, and the accuracy 

of the size estimation experienced a small degree of improvement. 

A survey on software effort estimation techniques is given in [20].  

The Adaptive network based fuzzy inference system (ANFIS) is a 

hybrid of a feed forward neural network and a fuzzy inference 

system. The neural network uses either a pure back propagation 

gradient descent learning rule, or a hybrid learning rule that uses 

back propagation and a least squares method [21]. The fuzzy logic 

component takes into account the imprecision and uncertainty of 

the system that is being modelled while the neural network 

component apply its learning algorithm to tune the membership 

functions of the fuzzy inference system generated [22]. Using this 

hybrid method, at first an initial fuzzy model along with its input 

variables are derived with the help of the rules extracted from the 

input output data of the system that is being modeled. Next the 

neural network is used to fine tune the rules of the initial fuzzy 

model to produce the final ANFIS model of the system [22]. In 

ANFIS the parameters can be estimated in such a way that both the 

Sugeno and Tsukamoto fuzzy models [23] are represented by the 

ANFIS architecture.      

This paper investigates the effectiveness of using a neuro-fuzzy 

approach to software effort estimate and how it compares to other 

approaches.  

3. RESEARCH METHODOLOGY 
In this work, an adaptive neuro-fuzzy inference system based on 

the Sugeno fuzzy model is used. The following exposition is 

adapted from [22].  

3.1 ANFIS Architecture 
A typical architecture of ANFIS is depicted in Figure 1. A circle 

indicates a fixed node, whereas a square indicates an adaptive node 

[22]. 

For a first-order Sugeno fuzzy model, a two rules rule base can be 

expressed as follows: 
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Figure 1. Structure of adaptive neuro-fuzzy inference system. 

3.2 MATLAB Implementation  
1. genfis2(Xin,Xout,radii), genfis2 generates a Sugeno-type FIS 

structure using subtractive clustering and requires separate sets of 

input and output data as input arguments. When there is only one 

output, genfis2 may be used to generate an initial FIS for anfis 

training. genfis2 accomplishes this by extracting a set of rules that 

models the data behavior. The rule extraction method first uses the 

subclust function to determine the number of rules and antecedent 

membership functions and then uses linear least squares estimation 

to determine each rule's consequent equations. This function 

returns an FIS structure that contains a set of fuzzy rules to cover 

the feature space. The arguments for genfis2 are as follows: 

a. Xin is a matrix in which each row contains the input 

values of a data point.  

b. Xout is a matrix in which each row contains the output 

values of a data point.  

c. radii is a vector that specifies a cluster center's range of 

influence in each of the data dimensions, assuming the 

data falls within a unit hyper box. 

2. anfis(trainingData, options)  

This function generates a single-output Sugeno fuzzy inference 
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system (FIS) structure using grid partitioning and tunes the system 

parameters using the specified input/output training data to adjust 

the membership functions parameters. This adjustment is made 

using a backpropagation algorithm either alone, or in combination 

with a least squares type of method. This allows the fuzzy systems 

to learn from the data they are modeling. The MATLAB statement: 

[fis,trainError,stepSize,chkFIS,chkError] = 

anfis(trainingData,options) returns the validation data error for 

each training epoch, chkError, and the tuned FIS structure for 

which the validation error is minimum, chkFIS. Using validation 

data prevents overfitting to training data. To use this syntax, we 

must specify validation data using options.ValidationData. 

3.3 Software Effort Estimation Datasets  
The China dataset (19 attribute, 499 projects, effort in person-

hours) is used in this work. The number of records used for training, 

checking, and testing were 349, 100, and 50 respectively. Because 

the number of records is inadequate to estimate the parameters of 

the neuro-fuzzy estimation model, It was not possible to use the 

datasets below [24]: 

 Desharnais (11 attribute, 77 project, effort in person-

hours) 

 Cocomo81 (18 attribute, 61 project, effort in person-

month) 

 Maxwell (27 attribute, 62 project, effort in function points) 

 Albrecht  (8 attribute, 24 project, effort in person-hours) 

The evaluation criterion used to assess the estimation accuracy are 

root mean square error (RMSE), and the mean magnitude 

(absolute) error (MME) [25]: 
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4. RESULTS 
Figure 2 depicts the performance of the neuro-fuzzy model when 

run on the testing data (50 records). In Figure 2, the line represent 

actual effort and the circles represent estimated efforts. 

 

Figure 2. Actual efforts and estimated efforts using ANFIS. 

As a comparison, Figure 3 shows the performance of a RBFN 

network using the same set of testing records.  

Table 1 shows the mean absolute error, and root mean square root 

for the China dataset using the adaptive neuro-fuzzy model and a 

radial basis function neural network (RBFN) [26]. 

 

Figure 3. Actual efforts and estimated efforts using RBFN. 

Table 1. Errors obtained using ANFIS and RBFN on the 

China dataset. 

Error Type ANFIS RBFN 

Root mean square error 1483 2850 

Mean magnitude error 874 802 

The results indicate that although the mean magnitude error for the 

ANFIS model is slightly higher than that for the RBFN model, they 

are comparable. However, the root mean square error for the RBFN 

is almost twice that of the ANFIS model. This indicate while the 

average error is almost the same for the two models, the estimation 

of the ANFIS model has much less deviations from the actual 

values compared with the RBFN model.  

5. CONCLUSIONS 
In this paper, the adaptive neuro fuzzy model was applied to the 

problem of estimating software developments efforts using the 

China data set. The results were compared with using a radial basis 

function neural network on the same data set and on the same 

testing records. The results indicate while both models are 

comparable with regard to the mean magnitude error, the ANFIS 

model has a better performance in the sense that the estimates have 

a far less deviation that those of the RBFN model. 

 Future work will investigate the relevance of the various attributes 

in determining the size of efforts required in developing software 

so that standardized set of attributes can be used in collecting data 

sets.   
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Abstract: Automatic image captioning is the task where given an image the system must generate a caption that describes the contents 

of the image. Once you can detect objects in photographs and generate labels for those objects, you can see that the next step is to turn 

those labels into a coherent sentence description. Most of the approaches involve the use of very large convolution neural networks 

(CNN) for the object detection in the photographs and then a recurrent neural network (RNN) like an LSTM (Long short-term 

memory) to turn the labels into a coherent sentence. In our proposed approach we have tailored the CNN and LSTM and has been 

tested with CIFAR 10 and MNIST datasets. The experimentation resulted 94.67% accuracy with 25 random iterations.   

                                

Keywords Deep Learning, Convolutional Neural Network, Long Short Term Memory, Recurrent Neural Networks, CIFAR10, 

MNIST. 

 

1. INTRODUCTION 

Automatic Image Caption Generation: 
Automatically generating captions of an image is a task very 

close to the heart of scene understanding, is one of the 

primary goals of computer vision. Caption generation models 

must be powerful enough to solve the computer vision 

challenges of determining which objects are in an image, and 

also be capable enough to capture and express their 

relationships in a natural language. Due to this caption 

generation has long been viewed as a difficult problem. It 

poses considerable challenge for machine learning algorithms, 

as it amounts to mimicking the remarkable human ability to 

compress huge amounts of salient visual information into 

descriptive language. 

Background: 
Recently, several methods have been proposed for generating 

image descriptions. Many of these methods are based on 

recurrent neural networks and inspired by the successful use 

of sequence to sequence training with neural networks for 

machine translation. One major reason image caption 

generation is well suited to the encoder-decoder framework of 

machine translation is because it is analogous to “translating” 

an image to a sentence. Generating automatic descriptions 

from images requires an understanding of how humans 

describe images. An image description can be analyzed in 

several different dimensions. We assume that the descriptions 

that are of interest for this survey article are the ones that 

verbalize visual and conceptual information depicted in the 

image, i.e., descriptions that refer to the depicted entities, their 

attributes and relations, and the actions they are involved in. 

Outside the scope of automatic image description are non-

visual descriptions, which give background information or 

refer to objects not depicted in the image (e.g., the location at 

which the image was taken or who took the picture). Also, not 

relevant for standard approaches to image description are 

perceptual descriptions, which capture the global low-level 

visual characteristics of images (e.g., the dominant color in 

the image or the type of the media such as photograph, 

drawing, animation, etc.).[1][6] 

The general approach of the studies in this group is to first 

predict the most likely meaning of a given image by analyzing 

its visual content, and then generate a sentence reflecting this 

meaning. All models in this category achieve this using the 

following general pipeline architecture: 1. Computer vision 

techniques are applied to classify the scene type, to detect the 

objects present in the image, to predict their attributes and the 

relationships that hold between them, and to recognize the 

actions taking place. 2. This is followed by a generation phase 

that turns the detector outputs into words or phrases. These 

are then combined to produce a natural language description 

of the image, using techniques from natural language 

generation (e.g., templates, n-grams, grammar rules) [5]. 

The approaches reviewed in this section perform an explicit 

mapping from images to descriptions. Explicit pipeline 

architecture, while tailored to the problem at hand, constrains 

the generated descriptions, as it relies on a predefined set of 

semantic classes of scenes, objects, attributes, and actions. 

Moreover, such architecture crucially assumes the accuracy of 

the detectors for each semantic class, an assumption that is not 

always met in practice. 

 

Big Data is essentially a special application of data science, in 

which the data sets are enormous and require overcoming 

logistical challenges to deal with them. The primary concern 

is efficiently capturing, storing, extracting, processing, and 

analyzing information from these enormous data sets. 

Processing and analysis of these huge data sets is often not 

feasible or achievable due to physical and/or computational 

constraints. Special techniques and tools (e.g., software, 

algorithms, parallel programming, etc.) are therefore required. 

Big Data is the term that is used to encompass these large data 

sets, specialized techniques, and customized tools. It is often 

applied to large data sets in order to perform general data 

analysis and find trends, or to create predictive models. A 

primary component of big data is the so-called three Vs (3Vs) 

model. This model represents the characteristics and 
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challenges of big data as dealing with volume, variety, and 

velocity. Companies such as IBM include a fourth “V”, 

veracity. 

1.1 Deep Learning  
Deep learning is a type of machine learning that trains a 

computer to perform human-like tasks, such as recognizing 

speech, identifying images or making predictions. Instead of 

organizing data to run through predefined equations, deep 

learning sets up basic parameters about the data and trains the 

computer to learn on its own by recognizing patterns using 

many layers of processing. Deep learning methods have 

ability to continuously improve and adapt to changes in the 

underlying information pattern, presents a great opportunity to 

introduce more dynamic behavior into analytics. When put in 

other terms the deep learning can also be defined as the study 

of artificial neural networks and related machine learning 

algorithms which contain more than one hidden 

layer.[7][8][17] 

 

1.2 Convolutional Neural Networks 
 A Convolutional Neural Network (CNN) is comprised of one 

or more convolutional layers (often with a subsampling step) 

and then followed by one or more fully connected layers as in 

a standard multi-layer neural network. The architecture of a 

CNN is designed to take advantage of the 2D structure of an 

input image (or other 2D input such as a speech signal). This 

is achieved with local connections and weights’ followed by 

some form of pooling which results in translation invariant 

features. Another benefit of CNNs is that they are easier to 

train and have many fewer parameters than fully connected 

networks with the same number of hidden units. The 

convolutional neural network is also known as shift 

invariant or space invariant artificial neural network (SIANN), 

which is named based on its shared weights architecture and 

translation invariance characteristics. Convolutional networks 

may include local or global pooling layers, which combine the 

outputs of neuron clusters. The CNN also has various 

combinations of convolutional layers and fully connected 

layers. A point wise non linearity is applied after every layer 

or at the end of each layer. To improve generalization and to 

reduce the number of free parameters, a convolution operation 

on small regions of input is introduced. [9][10][11] 

 

 

 

Figure 1. A Simple Convolutional Neural Network. 

1.3 Long Short Term Memory 

Long Short Term Memory networks – usually just called 

“LSTMs” – are a special kind of RNN, capable of learning long-

term dependencies. They work tremendously well on a large 

variety of problems, and are now widely used. LSTMs are 

explicitly designed to avoid the long-term dependency problem. 

Remembering information for long periods of time is practically 

their default behaviour, not something they struggle to learn. All 

recurrent neural networks have the form of a chain of repeating 

modules of neural network. This design is typical with "deep" 

multi-layered neural networks, and facilitates implementations 
with parallel hardware. [12][18] 

LSTM blocks contain three or four "gates" that they use to 

control the flow of information into or out of their memory. 

These gates are implemented using the logistic function to 

compute a value between 0 and 1.  

 

Figure 2: LSTM Gates 
 

2. PROPOSED SYSTEM 
In this image analysis we use convolutional neural networks 

and long short term memory for character recognition and 

image caption generation. Generating automatic descriptions 

from images requires an understanding of how humans 

describe images. An image description can be analyzed in 

several different dimensions. We assume that the descriptions 

that are of interest for this survey article are the ones that 

verbalize visual and conceptual information depicted in the 

image, i.e., descriptions that refer to the depicted entities, their 

attributes and relations, and the actions they are involved in. 

 

 
   Figure 3: Block Diagram of Image Caption Generation 
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Outside the scope of automatic image description are non-

visual descriptions, which give background information or 

refer to objects not depicted in the image (e.g., the location at 

which the image was taken or who took the picture). Also, not 

relevant for standard approaches to image description are 

perceptual descriptions, which capture the global low-level 

visual characteristics of images (e.g., the dominant color in 

the image or the type of the media such as photograph, 

drawing, animation, etc.). 

CNN Architecture (ConvNet architectures) 

Convolutional Layer, Pooling Layer and Fully-Connected 

Layer (exactly as seen in regular Neural Networks). We will 

stack these layers to form a full ConvNet architecture.    

     

 
               Figure 4: CNN for Image Caption Generation 

Input [32x32x3] will hold the raw pixel values of the image, 

in this case an image of width 32, height 32, and with three 

color channels R, G, B. Convolutional layer will compute the 

output of neurons that are connected to local regions in the 

input, each computing a dot product between their weights 

and a small region they are connected to in the input volume. 

This may result in volume such as [32x32x12] if we decided 

to use 12 filters. Relu layer will apply an element wise 

activation function, such as the max (0, x) thresholding at 

zero. This leaves the size of the volume unchanged 

([32x32x12]). Pool layer will perform a down sampling 

operation along the spatial dimensions   (width, height), 

resulting in volume such as [16x16x12]. FC (i.e. fully-

connected) layer will compute the class scores, resulting in 

volume of size [1x1x10], where each of the 10 numbers 

correspond to a class score, such as among the 10 categories 

of cifar-10. As with ordinary neural networks and as the name 

implies, each neuron in this layer will be connected to all the 

numbers in the previous volume, [2][3]. 

 

LSTM Architecture: 

The core of the LSTM model is a memory cell c encoding 

knowledge at every time step of what inputs have been 

observed up to this step. The behavior of the cell is controlled 

by “gates” – layers which are applied multiplicatively and 

thus can either keep a value from the gated layer if the gate is 

1 or zero this value if the gate is 0. In particular, three gates 

are being used which control whether to forget the current cell 

value (forget gate f), if it should read its input (input gate i) 

and whether to output the new cell value (output gate o). The 

definition of the gates and cell update and output are as 

follows  

 

             it = σ(Wixxt + Wimmt−1)  

             ft = σ(Wfxxt + Wfmmt−1)  

             ot = σ(Woxxt + Wommt−1)  

             ct=ft *ct−1 + it*h(Wcxxt + Wcmmt−1) 

             mt = ot*ct  

             pt+1 = Softmax(mt)  
 

Where * represents the product with a gate value, and the 

various W matrices are trained parameters. Such 

multiplicative gates make it possible to train the LSTM 

robustly as these gates deal well with exploding and vanishing 

gradients. The nonlinearities are sigmoid σ (·) and hyperbolic 

tangent h (·). The last equation mt is what is used to feed to a 

Softmax, which will produce a probability distribution pt over 

all words [2][4]. 

 

3. EXPERIMENTATION 
Python is a widely used high-level programming language for 

general-purpose programming, created by Guido van Rossum 

and first released in 1991. An interpreted language, Python 

has a design philosophy which emphasizes code readability 

(notably using whitespace indentation to delimit code blocks 

rather than curly braces or keywords), and a syntax which 

allows programmers to express concepts in fewer lines of 

code than possible in languages such as C++ or Java. The 

language provides constructs intended to enable writing clear 

programs on both a small and large scale. To install any 

package in python, we use a pip command [13][14]. 

Syntax: Pip install <package- name> 

To implement our project, we have used some libraries as 

Keras and Tensor flow 

3.1 Keras Library 
Keras is a high-level neural networks API, written in Python 

and capable of running on top of either TensorFlow or Theano 

and Runs seamlessly on CPU and GPU. It was developed with 

a focus on enabling fast experimentation [15].  

3.2 Tensor flow 
TensorFlow is Google Brain's second generation machine 

learning system, released as open source software on 

November 9, 2015. Among the applications for which 

TensorFlow is the foundation, are automated image 

captioning software, such as Deep Dream [16]. 

3.3 Dataset 
The databases used in this image analysis are MNIST 

database and CIFAR10 database. The MNIST database is 

used in hand written character recognition and CIFAR 10 is 

used in image caption generation.  

MNIST: 

MNIST dataset (Modified National Institute of Standards and 

Technology database) is a large database of handwritten digits 

that is commonly used for training various image 
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processing systems. The MNIST database contains 60,000 

training images and 10,000 testing images. Half of the 

training set and half of the test set were taken from NIST's 

training dataset, while the other half of the training set and the 

other half of the test set were taken from NIST's testing 

dataset. The different machine learning methods are used on 

the dataset and different error rates are found. We have 

implemented the above LSTM with MNIST dataset. To have 

reasonable convergence we limited the epochs to less than 10. 

CIFAR 10: 

The CIFAR-10 dataset consists of 60000, 32x32, colour 

images in 10 classes, with 6000 images per class. There are 

50000 training images and 10000 test images. The dataset is 

divided into five training batches and one test batch, each with 

10000 images. The test batch contains exactly 1000 

randomly-selected images from each class. The training 

batches contain the remaining images in random order, but 

some training batches may contain more images from one 

class than another. Between them, the training batches contain 

exactly 5000 images from each class. The classes are 

completely mutually exclusive. There is no overlap between 

various classes. 

4. EXPERIMENTAL RESULTS: 

4.1 Automatic Caption Generation 
Automatically generating captions of an image is a task very 

close to the heart of scene understanding — one of the 

primary goals of computer vision. Not only must caption 

generation models be powerful enough to solve the computer 

vision challenges of determining which objects are in an 

image, but they must also be capable of capturing and 

expressing their relationships in a natural language. For this 

reason, caption generation has long been viewed as a difficult 

problem. It is a very important challenge for machine learning 

algorithms, as it amounts to mimicking the remarkable human 

ability to compress huge amounts of salient visual information 

into descriptive language [5]. 

 

 

       Figure 5: Architecture of Image Caption Generation  

4.2 Character Recognition Experiment 
In character recognition we use MNISTdataset .Here the data 

is processed by the convolutional neural networks. The neural 

network takes the input from the MNIST dataset trains and 

tests them and gives their accuracy values after being 

processed through the multiple number of hidden layers. 

 
                   Figure 6: CNN for Character Recognition 

 

5. CONCLUSION: 
 From the experimentation it can be seen how the learned 

attention can be exploited to give more interpretability into 

the models generation process, and demonstrate that the 

learned alignments correspond very well to human intuition.  

The following gives sample snapshots of our experimentation. 

From the table we can conclude that as the epochs are 

increased recognition accuracy is increased (for 10 epoch’s 

accuracy of recognition increased to 100%) 

 

Table 1: Results obtained using the proposed model for 

MNIST & CIFAR10 dataset 

 

Research highlights: 

(i)  The paper proposes Deep learning approach for the 

exploration of Image Details. 

Number  

of Epochs 

Recognition Accuracy (%) 

MNIST Dataset CIFAR10 

Dataset 

2 60 65 

4 72 77 

6 75 79.5 

8 80 82 

9 97 100 

10 100 100 

20 100 100 
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(ii)   Convolutional Neural Networks and LSTM are used to 

evaluate performance. 

(iii)   Different Data sets MNIST and CIFAR 10 are used. 

(iv)  Multilayer approach has given true recognition rate 

above >90%. 

 

 

TRAINING CIFAR 10 DATASET 

                          

                      

 
Figure 7: Experimentation of the image caption    

generation 
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Abstract: Soil moisture content (SMC) plays a key role in the crop production as it act as a nutrient and serves as solvent for other 

nutrients such as sodium, potassium, carbon, nitrogen. Soil characteristics can be analyzed using spectral reflectance of the soil in the 

0.4-2.5 um domain. 25 soil samples of different textures have been collected from four different areas of Aurangabad city, 

Maharashtra. Soil spectral reflectances were measured in the laboratory with an ASD (Analytical Spectral Devices) Fieldspec-Pro 

spectroradiometer in the (0.4–2.5 μm) spectral domain. Dataset consists of 150 spectral refelctances (six SMC level i.e. 0%, 12%, 

16%, 21%, 26% and 30% for each sample).  Existing spectral indices like Normalized Soil Moisture Index (NSMI) and Water Index 

SOIL (WISOIL) are sensitive to water vapor absorption. Our study has been focused on to overcome existing spectral indices 

limitation. To accomplish this, new spectral index i.e. Normalized Index of NSWIR domain for Smc estimatiOn from Linear 

regression (NINSOL) has been implemented on the dataset. Semi empirical soil model has been used to estimate SMC as it is robust 

against soil sample texture. From the results, it is observed that NINSOL operates in 2056 nm and 2263 nm spectral range. 

Performance comparison has been done among NSMI ,WISOIL and NINSOL. NSMI and WISOIL led to R2 value as 0.79, 0.81 

respectively and 6.6, 6.2 RMSE value. NINSOL produces better results than existing indices as R2 value of 0.85 and 5.6 RMSE value. 

 

Keywords: Soil moisture content, spectral reflectance, spectral indices, semi empirical soil model, NINSOL, regression. 

 

1. INTRODUCTION 
SMC is most important nutrient present in the soil. It makes a 

significant impact on plant growth, percolation, evaporation, 

microbiological decomposition of the soil organic matter and 

also on heat exchange. Usually, soil moisture is affected by 

soil physical properties such as soil color, soil texture features 

[1,2], structure and bulk density. It is significant parameter for 

several applications in hydrology, horticulture, agriculture and 

meteorology. It influences plant growth, percolation, 

evaporation and heat exchange. Description of SMC is very 

useful for many agricultural applications like irrigation 

system, plant stress and improving crop yield. Remote sensing 

techniques have several advantages in comparison with others 

classical methods (gravimetric, electromagnetic, thermal…) 

for monitoring SMC, as they provide better temporal and 

spatial coverage [3].  

In agriculture point of view, soil moisture information is 

essential for many applications like irrigation scheduling, 

plant stress and improving crop yield. Soil moisture also 

determines the partitioning of net radiation into latent and 

sensible heat components in the field of meteorology. 

Therefore, accurate soil moisture estimates are essential in 

several applications as to examine the effect of climate change 

on land surface hydrological variables such as soil moisture, 

infiltration fluxes, runoff and surface temperature caused by 

changes in heat fluxes and to quantify the amount and 

variability of regional water resources in water limited regions 

of the world on seasonal.   

 

E.E.Abdel-hady* et al. [4], conducted experiments in which 

soil moisture content was measured using X-ray spectroscopy 

system. It is concluded that the bulk density at dry and wet 

stages remain unaffected as there is no rearrangement during 

wetting and drying process. K. Grote et al. [5] used Ground 

Penetrating Radar (GPR) to measure SMC using 450 & 900 

MHz antennas. It is observed that multi-frequency GPR 

should be used to calculate soil moisture content at different 

depths. Active microwave sensor is used at high spatial 

resolution due to its sensitivity to the dielectric constant of 

soil and its moisture [6]. Hyperspectral imagery can be used 

to estimate the SMC but its performance depends on the crust, 

soil color and texture. [6-9] 

Gaussian spectral models presented by Michael [10] presented 

an approach fitting an inverted Gaussian function to estimate 

moisture content. It is concluded that both area and amplitude 

of inverted Gaussian has high relationship. Fusun Balik Sanli 

et al. [11] gathered SAR data by RADARSAT , ASAR and 

PALSAR satellite images of Menemen Town, Izmir. The 

correlations between the soil moisture content and 

backscattering of ASAR, RADARSAT-1 and PALSAR 

images were found 76%, 81% and 86 % respectively.  Marion 

Pause et al. [12] concluded that data obtained from inversion 

of airborne & satellite L-band radiometer provides estimation 

of soil moisture. They evaluated effect of Leaf Area Index 

(LAI) against airborne L-band brightness temperature of crop 

canopies. Jian Peng et al. [13] evaluated Discrete Wavelet 

Transform (DWT) to find SMC. 13 different mother wavelet s 

along with six decomposition levels from 5-10 are identified 
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for selected data. It is concluded that DWT reduced the 

hyperspectral dimensionality, thus giving better results than 

existing methods.  

Angström A.[14] conducted laboratory experiments and 

concluded that soil spectral reflectance shows traces of soil 

moisture content. In 1987, American Society for Testing and 

Materials (ASTM) [15] published standard test method which 

uses microwave oven for estimating soil moisture content. It 

stated that it is alternative to conventional oven. Bach, H.et al. 

[16] confirmed the behavior proposed by Angstrom and then 

spectral reflectance is used to develop soil moisture content 

approaches. Lesaignoux, A. et al. [17] proposed a semi-

empirical soil model which is robust to soil texture. A priori 

soil classes are identified and then soil samples were linked 

them.  

Soren-Nils Haubrock¨ et al. [18] studied Normalized Soil 

Moisture Index (NSMI) to Hyperspectral data. They 

concluded that NSMI is best suitable to estimate soil moisture 

content from high spectral resolution remote sensing data. 

Haubrock, S. et al. [19] proposed new approach called NSMI 

in spectral range (350-2500nm) which is robust against many 

influencing factors. From the results, it is concluded that 

NSMI remains unchanged under effect of surface crusts or 

substrate heterogeneity. Attila Nagy et al. [20] used spectral 

reflectance of soil samples to estimate SMC. The reflectance 

curve of sand & sandy loam soil is linear with the wavelength 

& gradual increase of clay soil sample curves. Sophie Fabre 

et al. [21] recorded spectral reflectance of the collected soil 

samples in the reflective domain (0.4-2.5 μm). Then they 

compared performance of new approaches to calculate SMC 

against available SMC estimation indices like NSMI and 

WISOIL. Lobell et al. [22] collected four bare soil spectra and 

applied an exponential model onto it. They concluded that 

SMC is sensitive to SWIR domain. 

2. DESCRIPTION OF THE 

REFERENCE DATA SET 

2.1. Database Collection 
Soil spectral reflectances were measured in the laboratory 

with an ASD (Analytical Spectral Devices) Fieldspec-Pro 

spectroradiometer in the (0.4–2.5 μm) spectral domain with a 

spectral resolution of 3 nm in the (0.4–1.0 μm) domain and of 

10–12 nm in the (1.0–2.5 μm) domain. The database is 

collected from 4 different areas near Aurangabad city, 

Maharashtra. It is composed of 25 natural soil samples, 

covering different ranges of texture (clay, loam, sandy). 

Spectral signature of each soil sample was collected at six 

different SMC level, thus six spectral reflectance of each 

sample. Thus, our dataset consists of total 150 spectral 

reflectance of soil samples. Detailed description of the data set 

along with their Munsell color code is described in table 1. 

 

 

Table 1. Detailed description of data set (Munsell color 

code [24] 

Description Munsell Color Code 

Area Name Number Hue Value Chroma 

Himayat 

Baugh(6) 

3 5Y 7 1 

1 2.5Y 7 6 

2 2.5Y 6 6 

Dr.BAMU 

Campus(5) 

3 5Y 5 4 

2 5Y 5 3 

Himayat 

Nagar(8) 

4 2.5Y 4 4 

2 10YR 4 2 

2 2.5Y 5 1 

Pimpalgaun(6) 3 2.5Y 8 3 

3 5Y 6 1 

2.2. Measurement Method 
Each soil sample was oven dried (at 105 ° C) until fully dried 

situation. After 24 h in the oven, it is assumed that soil sample 

is fully dried.  Then these samples are artificially wetted at 

different soil moisture levels: (percentage of dry weight):12%, 

16%, 21%, 26%, 30% and successive spectral reflectance of 

soil samples at different moisture level were taken. In our 

dataset, there are 25 soil samples, each sample has 6 

reflectance spectrum thus resulting in total 150 spectral 

signature in our dataset. Figure 1 illustrates the observed 

spectral behavior of the dry sample at different soil moisture 

content in the VISible (VIS; (0.4–0.8 μm)) and Near and 

Shortwave InfraRed (NSWIR; (0.8–2.5 μm)) spectral 

domains. 

 

Figure 1. Spectral reflectance of soil sample at different SMC 

levels 

3. DESCRIPTION OF THE METHODS 

TO ESTIMATE THE SOIL 

MOISTURE CONTENT 

3.1. Spectral Indices 
Most widely used spectral indices are Normalized Soil 

Moisture Index (NSMI) and Water Index SOIL 

(WISOIL).These spectral indices are operated at that 

wavelength range which are sensitive to water vapor 

absorption (at 1.2, 1.4, and 1.9 μm). Thus producing 

ineffective or underperforming results (see table 2). 

The wavelengths at 1.8 μm and 1.45 μm operated respectively 

by NSMI and WISOIL are located at the border of the 

atmospheric water vapor absorption band.(see figure 2) 
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Table 2. Existing spectral indices to estimate SMC 

Spectral 

Index 

Specific Spectral 

Bands 

Formulation 

NSMI 1.800 μm ; 2.119 μm 
119.28.1119.28.1 /  

 

WISOIL 1.30 μm ; 1.45 μm 
30.145.1 /   

The WISOIL and NSMI performance is then very dependent 

on the quality of the atmosphere compensation processing. 

Due to drawback of existing spectral indices, there is need to 

define new spectral index. 

 

WISOIL      NSMI

 NINSOL(new proposed index) 

Figure 2. Spectral indices  

3.2. Description of the Soil Empirical 

Spectral Model 
Various spectral soil models exist to estimate soil moisture 

content. But, all these modes uses soil texture to estimate 

SMC. To overcome this limitation, the proposed model is 

based on an a priori soil classification defined according to 

the global spectral shape of the dry soil reflectances [16]. The 

soil samples with the same spectral behavior are then grouped 

together in a priori spectral classes. [16]. The semi-empirical 

soil model linking the spectral reflectance to the SMC for a 

given a priori soil class defined by the Table 2, is retained. Its 

analytical formulation is the following: 

)().().()( 2  lglgl

l

SMC cSMCbSMCa
g

 … (1) 

where l designs the soil spectral class, a, b and c are the 

spectral coefficients of the polynomial function in the solar 

domain.  

3.3. A priori Classification  
Dry soil samples were used to define a priori class. These can 

be obtained by grouping spectral reflectance of soil depending 

upon their spectral shape in VIS and NSWIR domain. In our 

data set, three groups i.e. 1V, 2V, 3V groups are obtained in 

VIS domain and four groups i.e. 1N, 2N, 3N, 4N groups were 

identified in NSWIR domain .These groups in each domain 

leads to formation of six a priori classes defined in table 3 and 

illustrated in figure 3. 

Table 3. The a priori spectral classification 

Class Spectral behavior 

groups 

Number Soil number VIS NSWIR 

1 4 1V 1N 

2 5 1V 4N 

3 2 2V 2N 

4 3 2V 3N 

5 3 3V 3N 

6 8 3V 4N 

 

 

Figure 3. Six a priori spectral classes 

Haubrock et al. [19] proposed procedure for new index for 

estimation to soil moisture content which is robust against 

water absorption effect. 

According to this procedure, the normalized ratio Xnorm ( i , 

j ) defined by the following equation: 

)()(/)()(),( jijijinormX   ..(2) 

where  (i ) and  (j )respectively represent the reflectance 

values at the wavelengths i and j belonging to the reflective 

domain (0.4–2.5 μm). 

The coefficient of determination for the linear regression [23] 

between SMC and a quantity Xnorm ( i , j ), derived from the 

spectral reflectance, is plotted in a matrix where the first 

wavelength value i is referred to by the abscissa axis and the 

second wavelength j is referred to by the ordinate axis 

(Equation (2)). This matrix is called regression matrix, shown 

on Figure 4 and the color scale from 0 to 0.85 represents the 

corresponding R2 value.  

SMC are very sensitive to wavelength pairs ( i , j ) are 

located in the spectral range (1–2.5 μm).The wavelength pairs 

leading to the highest determination coefficients between the 

SMC and the quantity Xnorm ( i , j ), are used to construct 

these new indices: 

 2056 nm and 2263 nm for Xnorm ( i , j ) : R2 = 85% 

These results lead to the following spectral index: 

 Normalized Index of NSWIR domain for Smc 

estimatiOn from Linear regression (NINSOL) 

 

)()(/)()( 2263205622632056  NINSOL  
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Figure 4. Determination matrix for Xnorm ( i , j ) derived by 

linear regression 

4. RESULTS AND DISCUSSION 

4.1. Performance Analysis 
Spectral indices and semi empirical soil model is implemented 

to estimate SMC on described data set. Their performance is 

evaluated by two metrics i.e. coefficient of determination (R2) 

and Root Mean Square Error (RMSE). The dataset is divided 

in two groups. first calibration data set to calibrate the 

methods and second validation data set is used to the 

validation based on 80% - 20% pattern i.e. 120 spectral 

reflectance in calibration data set and 30 remaining spectral 

reflectance in validation data set. For each method, the 

comparison process is as follows: 

 Calibration stage: The measured spectral reflectance 

and the corresponding SMC of the calibration data 

set are used to achieve the linear regression between 

the index values and the SMC for NINSOL, 

WISOIL, NSMI. 

 Validation stage: The SMC is estimated with the 

validation data. The quality of the SMC estimation 

is assessed by computing the R2 and the RMSE. 

The RMSE is expressed as follows: 

  NSMCSMCRMSE i

est

i

mes /)( 2  

where SMCi
est is the estimated SMC for the soil sample i, 

SMCi
mes is the measured SMC for the same sample i and N is 

the number of samples.  

4.2. Results 
Table 4 shows performance metrics i.e. R2 and RMSE on the 

validation data set and measured SMC by semi empirical 

model for each a priori soil spectral class. From the results, it 

is concluded that R2 is better than 0.83 and RMSE ranges 

between 4% and 6%. 

 

Table 4. R2 and RMSE for each a priori class 

Soil Spectral Class R2 RMSE 

1 0.89 4.4 

2 0.88 4.7 

3 0.87 6.2 

4 0.90 5.5 

5 0.93 5.2 

6 0.83 6.0 

Performance comparison for existing and proposed spectral 

indices is given in table 5. NSMI and WISOIL gives 0.79 and 

0.81 values for R2 and 6.6, 6.2 RMSE values respectively. The 

new proposed index NINSOL shows better performance than 

existing spectral indices i.e. R2  value of 0.85 and 5.6 RMSE 

value.  

Table 5. Methods and their performance 

Method R2 RMSE 

NSMI 0.79 6.6 

WISOIL 0.81 6.2 

NINSOL 0.85 5.6 

The results for WISOIL and NINSOL are illustrated in the 

figure 5 and figure 6 respectively. 

 

Figure 5 .Estimated SMC according to measured SMC for 

WISOIL 

 

Figure 6. Estimated SMC according to measured SMC for 

NINSOL 
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5. CONCLUSION 

Based on the results of the study, soil moisture content can be 

efficiently estimated with the help of spectral signature of soil 

sample in reflective spectral domain (0.4-2.5 um). Existing 

methods takes soil texture as important parameter for 

estimation of soil moisture content. Existing spectral indices 

i.e. NSMI and WISOIL operates in the range of wavelength 

which are sensitive to water vapor absorption. Semi empirical 

soil model overcomes limitation of existing soil models. It 

defines a priori classes for data set and then soil samples were 

linked to these a priori classes to estimate SMC. It is observed 

that soil moisture content is sensitive to the spectral range 1-

2.5 um. Thus, study of soil samples has been carried out in 

this range by determining the regression matrix for 

normalized difference of spectral reflectance by linear 

regression. New proposed index i.e. NINSOL is robust and 

remains less affected by water vapor absorption. NINSOL 

operates in 2056 nm and 2263 nm spectral range. Performance 

analysis has been done on NSMI, WISOIL and NINSOL. 

NSMI led to R2 value of 0.79 and RMSE value of 6.6. While 

WISOIL produces R2 value as 0.81 and 6.2 RMSE value. 

NINSOL produces better results than existing indices as R2 

value of 0.85 and RMSE value of 5.6. 
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