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   Abstract  

 

Remote Sensing (RS) image classification is one of the key research areas in the image processing field. The main important part 

of this classification is the efficient extraction of features from the RS image. The feature extraction process is also a complex 

process. In earlier days, there are some kind of features extracted like spectral features. But, while considering the spatial domain 

of the RS image, it contains more information than the spectral features. So, spectral features dominated the classification area for 

few years. Many researches were conducted to still improve the classification accuracy. Thus, it resulted in the extraction of 

features using the different neural networks, which proved to increase the accuracy. This paper surveys and discuss the different 

works at different duration carried out by researchers to extract the features using neural networks. Also, this survey provides a 

marginal overview for the future research and improvements. 

Keywords- Remote Sensing, Feature Extraction, Neural Networks, Spatial Feature, Spectral Feature 

 

I. INTRODUCTION 

In the recent years, the classification of remote sensing images is found to be a very attractive field for the researchers. The RS 

image contains lots of information in every single pixel. So, using the remote sensing image the land use mapping and land cover 

mapping is done. The land cover area is the earth cover which consist of forest, water, bare land, saline land, mountain range etc. 

The land use is the land cover area converted into a built environment such as residential buildings, commercial buildings, transport 

and agricultural land. To better understand the land cover/land use mapping let us consider the remotely sensed image of a 

geographical location. The land cover/ land use has to be identified and classified.  

Land-cover and land-use information are required for many different kinds of spatial planning, from urban planning at a 

local level up to regional development. They play an important role in agricultural policy making. For proper management of 

natural resources, the land-cover data is important. They are increasingly needed for the assessment of impacts of economic 

development on the environment. Hence, at various geographical levels they are fundamental for guiding decision making. The 

Earth’s surface is changing at different levels namely local, regional, national and global scales.  

Land management and land planning needs the current status of the landscape. Understanding current land cover status, 

it’s uses, and monitoring the timely changes is responsible for land management. Also, the reason for the changes in the land 

condition can be found easily through land cover mapping. Keeping in mind these applications, the classification of RS images 

has to be done efficiently. The neural networks are employed for obtaining the features from the RS images which in turn is used 

for classifying each and every pixel of the image.  

The remaining chapters are organised as follows: The chapter II discusses about some of the neural networks used for 

extracting the features from the RS image. The chapter III discusses about the neural networks which are trained layer wise. Chapter 

IV provides the conclusion of the study. 

II. DEEP NEURAL NETWORK ARCHITECTURE 

A. Deep Belief Network 

A deep belief network (DBN) is a class of deep neural network introduced by Geoff Hinton [3][4] and his students in 2006. DBN 

composed of multiple layers of latent variables ("hidden units"). The network has connections between the layers and there is no 

connection between units within each layer. When trained on a set of examples without supervision, a DBN can learn to 

probabilistically reconstruct its inputs. The layers then act as feature detectors. After this learning step, a DBN can be further 

trained with supervision to perform classification.  

DBNs can be viewed as a composition of simple, unsupervised networks such as restricted Boltzmann machines (RBMs) 

or autoencoders, where each sub-network's hidden layer serves as the visible layer for the next. This stack of RBMs might end 

with a Softmax layer to create a classifier, or it may simply help cluster unlabelled data in an unsupervised learning scenario. 

DBN’s hidden layer serves as both input and output to the layers before and after it respectively.   
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Abstract-Thin films of SnS were fabricated using nebulized spray pyrolysis technique on microscopy glass 
slides with different substrate temperature between 250 °C and 325 °C under vacuum. The films have been 
characterized to evaluate the structure, morphology, optical and electrical properties. The morphological and 
compositional properties of the films have been investigated using scanning electron microscopy (SEM) and 
energy dispersive X-ray (EDX) spectroscopy. XRD patterns indicated that the films exhibited an 
orthorhombic crystal structure with a strong (111) preferred orientation. The crystallite size varied between 
13.5-25.2 nm where the film at 300 °C has maximum size (25.2 nm) formation of the SnS phase. The broad 
absorption of the films over visible region leads to industrial applications such as solar cell absorber layer. The 
higher energy gap of SnS films at lower (250 °C, 2.31 eV) and higher (325 °C, 2.20 eV) substrate temperature 
than orthorhombic structure SnS (1.4 eV) is due to quantum confinement effect and the existence of SnO2 

phase. The photoluminescence spectra exhibited the luminescent peaks in the visible region, which shows its 
potential application in photovoltaic devices. 

 

Keywords- SnS thin films, X-ray diffraction, band gap, Photoluminescence, SEM, Nebulized spray    

                 pyrolysis technique 

I. INTRODUCTION 

SnS compounds are potential candidates for the production of low cost solar energy conversion 
materials and optical devices [1–3]. SnS is a p-type semiconductor compound with an indirect band gap 
between of 1.0 and 1.5 eV [1, 4–7], and direct band gap between 1.39 eV [8] and 2.33 eV [9] depending 
on the method of preparation and heat treatment temperature. It is basically the combination of tin, an 
element from group IV and S the member of group VI. SnS has some unique characteristics like band gap 
lies in between that of Si and GaAs, high absorption coefficient, non-toxic nature and both the constituent 
materials tin and sulfur are abundant and cheap. This semiconductor material is attractive especially in 
thin film solar cell application, because of its high optical absorption coefficient and versatile optical and 
electrical properties. 

SnS exists in various crystallized states like orthorhombic [10], tetrahedral (Zinc blende like) 
[11] or a highly distorted rock–salt (NaCl) structure [12]. However, due to the nature of the tin and 
sulphur bonding, it forms two-dimensional sheets [13], giving rise to a layered structure with strong intra-
planar forces and weak van der Waal forces between the adjacent planes [14]. In layered type 
chalcogenides, within each layer, the atoms are predominantly bound together by covalent forces. SnS 
has layered lattices with cleavage planes perpendicular to the c axis that their properties are strongly 
anisotropic. Work by Ghosh et al. [7] found that the Sn-to-S ratio leads to change in energy band 
structure of SnS. Therefore, there are many properties of SnS films that are not clear and not 
characterised in depth [4]. Nair and Nair [15] have reported the chemical bath deposition of CuxS and 
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Abstract - At the substrate temperature of 300 °C thin films of tin sulphide (SnS) with different 

precursor concentrations have been prepared by the nebulized spray pyrolysis technique. The physical 

properties of the films were studied as a function of increase precursor concentration (up to 0.150 M). 

The films were characterized by different techniques to study their structural, optical and electrical 

properties. The X-ray diffraction analysis revealed that the films were polycrystalline in nature and 

having orthorhombic crystal structure with a preferred orientation in (111) direction. The crystalline 

quality and the preferential orientation of SnS films were improved at 0.125 M of concentration due to 

increase in precursor concentration. Optical measurements showed that the band gap values decreased 

from 2.24 eV to 1.81 eV with increase precursor concentration from 0.050 to 0.125 M. The better 

conductivity and mobility are noticed at mc=0.125 M is explained by carrier concentration and 

crystallite. Better optical end electrical conductivity behaviour of SnS thin film sample suggests for solar 

cell applications. 

 

Keywords - SnS, Nebulized spray pyrolysis, Precursor concentration, Band gap, resistivity, 

activation energy. 

I. INTRODUCTION 

 

Investigations on tin mono sulphide (SnS) semiconductor demonstrated that it has an optical 

energy band gap of ~1.3 eV [1]and exhibits high absorption coefficient (~105 cm-1), which is greater 

than that of presently existing materials such as GaAs, CdTe [2]. This band gap is nearer to the 

optimum value of 1.4 eV for efficient absorption of electromagnetic radiation above the visible 

radiation. Its constituent elements such as ‘Sn’ and ‘S’ are abundant in nature, less toxic and available at 

low cost. In addition, it has shown high theoretical solar conversion efficiency (>24% [3]).These 

properties made SnS as one of the candidates for the fabrication of hetero-junction solar cells.  

 

A thin film deposition technique that can be easily handled at low cost is needed for large-scale 

production of solar cells. The SnS thin films were prepared with different techniques such as vacuum 

evaporation [4], RF-sputtering [5], cathodic electrode position [6], electrochemical deposition [7], 

chemical vapour deposition [8] and spray pyrolysis[9-12].  
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Abstract - Nanostructured Cd3xIn2-2xS3 thin films with different concentration of (0 ≤ x ≤ 1) deposited at 

300 °C using the NSP technique. The films were characterized by structural, surface, optical and electrical 

properties, respectively. X-ray diffraction analysis shows that the Cd3xIn2-2xS3 films have cubic structure with 

preferential orientation along (111) plane. The estimated values compare well with the standard values. Micro 

structural properties of Cd3xIn2-2xS3 thin films such as crystallite size, dislocation density, micro strain, number of 

crystallites and texture coefficient were calculated. The optical band gap value was calculated from transmittance 

and absorption data. The electrical properties of Cd3xIn2-2xS3 thin films are studied and the results are discussed in 

detail. 
             

Keywords - Cd3xIn2-2xS3 thin films, Nebulized spray pyrolysis, Xrd, SEM, Hall effect, Urbach energy, 

Skin depth 

I. INTRODUCTION 
 

Group II –VI semiconductor thin films belonging to the cadmium chalcogenide family are reckoned to be 

very significant materials for a broad spectrum of optoelectronic applications [1-3] and photovoltaic applications 

[4] as having precise physical properties such as high coefficient of absorption, direct band gap and good 

electrical properties. CdS and In2S3 are better known wide and direct band gap II-VI and III-VI semiconductors 

with a band gap, Eg of 2.37-2.44 eV and 2.2-2.68 eV respectively [5,6]. The CdS window layer absorbs the blue 

band of the solar spectrum due to its low band gap which efforts a fall in the solar cell efficiency [7,8]. The alloy 

of Cd-In-S should be more applications because its band gap can be tuned by changing the composition of the 

elements. In general, thin films have been notably photogenic owing to their potential applications in 

optoelectronic devices, photovoltaic and solar cell converters. The n-type CdIn2S4 thin films have recently 

concentrated considerable attention owing to their exciting physical properties. It has wide applications in 

optoelectronic devices, photoconductors, solar cells and light emitting diodes (LED) [9-12].  

 

CdIn2S4 thin films have been grown by various techniques such as vacuum evaporation [13], successive 

ionic layer absorption and reaction (SILAR) [14], pulse electro deposition [15], electro deposition [16], hot wall 

epitaxy method [17,18], hydrothermal [19], and spray pyrolysis [20, 21] technique. The physical deposition 

techniques are comparably very expensive and high energy consuming even though it provided quality and 

uniform films. Nebulized spray pyrolysis technique (NSP) is a simple, cost effective by which an efficient way of 

growing thin films is possible. In spite of the fact that, a variety of research is being considered for CdIn2S4 thin 

films, studies on          Cd3xIn2-2xS3 (0 ≤ x ≤ 1) thin films are not previously studied. In this work, we report the 

structural, morphological, optical, elemental and electrical conductivity properties of nebulized spray deposited 

Cd3xIn2-2xS3 (0 ≤ x ≤ 1) thin films. 
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Abstract: 

  In high-resolution images, it is very important to classify the satellite images accurately. However, it is 

not easy to identify complex patterns in remotely sensed images. To overcome this difficulty, deep learning 

method is used to improve the accuracy of the satellite images; object-based method is used. Thus, we are 

combining deep learning with object-based method for classifying high resolution remotely sensed images. 

Deep features are extracted from convolutional neural network and it could be carried for different layers. In 

order to improve the classification accuracy, the object based classification method is integrated with deep 

feature learning. The main motive of deep learning is to construct a manual feature extraction automatically. 

In object based classification, boundary based information are to be added to improve the performance of the 

system. Experimental results are carried out for the object based deep learning method.  

 

Keywords — Convolutional neural network (CNN), deep learning, high-resolution image, image 

classification. 

 

I.INTRODUCTION 

 

Remote sensing imagery means to map urban 

land cover and provide a real-time data with more 

complex pattern. However, the complexity of the 

high resolution remotely imagery increases widely. 

Several methods are introduced to improve the 

accuracy of the complex pattern urban imagery.  

 

 

 

When we manually extracted features, it is hard 

to improve the classification accuracy. 

This paper aims to work for improvement of 

classification accuracy through deep learning. 

However, in deep feature learning it is hard to 

 

International Journal of Pure and Applied Mathematics
Volume 119 No. 12 2018, 13837-13844
ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

13837

















































International Journal of Future Innovative Science and Engineering Research (IJFISER) 
Volume – 3, ISSUE – 2                                                           ISSN (Online):2454- 1966 

T.Gladima Et.al.,” Pattern Growth Algorithm For Mining High Utility Item sets”, International Journal of Future Innovative Science and 

Engineering Research (IJFISER), Volume-3, Issue-2, Jun – 2017. Page - 19 

 

 

 

PATTERN GROWTH ALGORITHM FOR MINING HIGH UTILITY ITEMSETS 

 

T.Gladima Nisia
1
, K.Banu Priya

2
,V.Gayathri

3 

1Assistant Professor, AAA College of Engineering and Technology, Sivakasi 

2,3UG Student, AAA College of Engineering and Technology, Sivakasi 

 

Corresponding author E-Mail-ID: gladimab@gmail.com 

 

 

ABSTRACT 

 

Mining high utility itemsets from a transactional database refers to the discovery of itemsets with high utility like 

profits. Although a number of relevant algorithms have been proposed in recent years, they incur the problem of 

producing a large number of candidate itemsets for high utility itemsets. In this paper, we propose an algorithm 

namely Pattern Growth Algorithm (P_Growth Algorithm) for mining high utility itemsets from frequent itemsets 

with a set of effective strategies for pruning candidate itemsets. The information of high utility item sets is 

maintained in a Graph based data structure named Pattern Graph (P_Graph) such that candidate item sets can be 

generated efficiently. Algorithm named Pattern Growth Algorithm and a compact data structure, called Pattern 

Graph for discovering high utility item sets and maintaining important information related to utility patterns within 

databases are proposed. The Classification based on Multiple Association Rule (CMAR) is utilized inorder to 

generate frequent itemsets. Several strategies are proposed for facilitating the mining processes of P-Growth 

Algorithm by maintaining only essential information in P_Graph. The Pattern Graph is generated for finding High 

Profit with Support Count. 

 

Keywords: P-Growth Algorithm, Itemsets, P_Graph, Multiple Association Rule, Support Count. 

 

1. INTRODUCTION  

  Data Mining is the process of revealing nontrivial, previously unknown and potentially useful 

information from large databases.  Discovering useful patterns hidden in a database plays an essential role in 

several data mining tasks, such as frequent pattern, weighted frequent pattern mining, and high utility pattern 

mining. Among them, frequent pattern mining is a fundamental research topic that has been applied to different 

kinds of databases, such as transactional databases [1],[14],[17], streaming databases [18],[3], and time series 

databases [9],[12], and various application domains, such as bio in for-matics [8],[11],[2], Web click-stream 

analysis [7], mobile environments [15],[14]. 

Algorithm, named pattern growth (P_Growth) and a compact data structure, called Pattern Graph 

(P_Graph), for discovering high utility item sets and maintaining important information related to utility patterns 

within databases are proposed.  

High-Utility item sets can be generated from P_Graph efficiently with only two scans of original 

databases. Several strategies are proposed for facilitating the mining process of P_Growth Algorithm by 

maintaining only essential information in P_Graph. By these Strategies, overestimated utilities of candidates can 

be well reduced by discarding utilities of the items that cannot be high utility or are not involved in search space. 
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ABSTRACT 

 Tin mono sulfide (SnS) thin film is deposited onto micro glass substrates using Nebulized spray pyrolysis 

technique at a substrate temperature of 275˚C. The structural, electrical and optical properties of the film are 

determined using X-ray diffraction (XRD), four probe method and Luminescence spectrometer. The XRD results 

revealed that the SnS thin film was polycrystalline in nature with an orthorhombic structure. The crystalline size, 

lattice parameters and dislocation density of the film are also calculated. The resistivity of the as prepared film was 

calculated to be 31.5Ωcm. The activation energy was calculated to be 0.04eV. Optical band gap of the film was 

found to be 2.08eV.The results show that nebulized spray pyrolysis technique can produce SnS thin film with 

optical and electrical properties that may be suitable for solar cell applications. 

 

KEY WORDS: SnS, resistivity, Photoluminescence, nebulized spray pyrolysis. 

 

1. INTRODUCTION  

Tin mono sulfide is a IV-VI compound semiconductor with layered orthorhombic structure. It is a 

promising material for low-cost photovoltaic conversion of solar energy because it usually exhibits P-type 

conductivity and room temperature band gap reported to be 1.30 eV. Both Sn and S are cheap, abundant and 

nontoxic in nature. Thus it has potential use in the fabrication of various devices such as holographic recording 

systems, solar collectors and solar photovoltaic cells. There are many methods for preparing SnS film, such as 

vacuum evaporation, chemical deposition, spray pyrolysis, and molecular beam epitaxy.  Amongst these deposition 

methods the nebulized spray pyrolysis technique is very easy, low cost, safe and cheap. The advantage of nebulized 

spray pyrolysis over conventional pneumatic spraying is its low material consumption with better gas flow, which 

allows the deposition of very thin layers of uniform thickness. 

In the present study, the structure, electrical and optical properties of SnS thin film prepared by Nebulized 

spray pyrolysis technique was investigated. 

 

2. MATERIALS AND METHODS 

Nebulized spray pyrolysis setup consists of a nebulized unit, temperature control unit and a compressor 

unit. A nebulizer unit, which is actually utilized to spray the medicine through mouth to provide comfort to the 

asthma patients, was used in the present study to spray mist like particles of precursor solution to the preheated 

substrates. The temperature of the glass substrate was maintained at Ts=275˚C. The size of the micro glass substrate 

used was 2.5x 2.5 cm2. Compressed air (oxygen) was taken as a carrier gas. The amount of solution taken was 10 

ml per sample. The precursor solution (SnCl4&SC (NH₂)₂) containing Sn and S sources was coated on the substrate 

with 1:1 molar ratio. When the compressed air was passed through the nebulized unit, the precursor solution 

travelled through a tube in order to spray fine particles on the glass substrate. The structural properties were 

analyzed by XPERT-PRO x- ray diffractometer    (CuKα – λ = 1.5405 Ao) in which x-ray diffraction  patterns were 

scanned and recorded in 2θ interval from 10 to 70o with the step of 0.05o at room temperature. Luminescence 

spectrometer LS45 Perkin Elmer make was used to observe the emission spectra of the films measured in the 

wavelength range 400 nm to 800 nm. The electrical properties were analyzed by four probe method. 

 

3. RESULTS AND DISCUSSION 

The x-ray diffraction profile of SnS thin film by nebulized spray pyrolysis technique is shown in Fig.1. 

The diffraction of the film found at 2θ = 26.7, 34.02 and 51.8 degrees respectively corresponding to the reflection 

from (210), (211) and (610) planes conforming that the polycrystalline nature of the film. All the diffraction peaks 

were in good agreement with original JCPDS data. The compared result of d-spacing values with the JCPDS data 

was tabulated in Table-1. (210) plane was identified as preferential orientation. N. Kotesswara Reddy et al also had 

obtained the same orthorhombic structured SnS thin film using spray pyrolysis technique. E. Guneri et al had 

reported the same preferred orientation (210) peak as in the present study. The d-spacing corresponding to all the 

peaks are determined and tabulated. 
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