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a b s t r a c t

Zirconia (Zirconium oxide) thin films were deposited on silicon and corning glass substrates by physical
vapor deposition technique. In this experiment the influence of substrate temperature was investigated.
The structural and Wettability properties characterized by X-ray diffraction (XRD), Atomic force micro-
scopy and contact angle measurement system. The zirconia films crystallized in the monoclinic phases
with (111) orientation, for different sputtering parameters. Average grain size found to be in range of
10–19 nm for different temperature. Surface roughness increases with change in substrate temperature.
The surface energy and contact angle measured by contact angle measuring system, exhibited hydropho-
bic behaviour of zirconium oxide thin films.
� 2019 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 10th International Con-
ference of Materials Processing and Characterization.

1. Introduction

Surface engineering consists of mainly two branches, first is
coatings and second is surface modification. Surface modification
is the phenomena changing the surface of a material by bringing
physical, chemical or biological characteristics diverse from the
ones originally found on the surface of a material. Thin films are
thin coating with thickness ranging from fractions of a nanometer
to several micrometers grown on substrate. Thin films play a vital
role in virtually every micro- and nanostructure. Thin films made
by a variety of means. Over the years various processes have been
developed for the deposition of metal oxide thin films. A thin film
consists of one homogeneous composition, crystalline phase com-
position and microstructure, or have an inhomogeneous multilayer
or composite structure. e.g. Antiglare coatings for eye glasses. In
Many industries there are many occasions when the properties
demanded for an engineering application involves different fea-
tures that are different for the surface than that are for the bulk.
Moreover, rare material like Zirconium, Tantalum, Niobium, Vana-
dium, etc. are too costly to use directly for a specific application.
Hence to reduce the cost and to get desired property from this rare
material, the technique used is deposition of thin film or coating. In
the recent, the coatings techniques are classified into two different

ways, physical vapor deposition (PVD) and chemical vapor deposi-
tion (CVD). Comparing this two different coatings techniques can-
not control stoichiometry of coating using more than one material
because different materials have different evaporation rates [1].
Jameel (2015) studied different thin film deposition processes
and concluded that PVD is the most efficient method [2]. Mahendra
kumar (2015) also concluded that sputtering technique is reliable
for development of coating for polycrystalline [3]. Likewise, as
per the analyses of numerous research for fabrication of coatings
PVD is more promising than CVD coating. Also, PVD is used to
increase oxidation resistance, hardness and resistance of wear for
the application of automotive, aerospace, surgical/medical, dies
and shapes for all types of material processing, cutting tools.

Zirconia coatings has been many industrial application like
thermal barrier coatings, optical filters, laser mirrors, alternative
gate dielectrics in microelectronics, a buffer layer or a high temper-
ature ceramic superconductor on Si, high temperature oxygen sep-
aration, oxygen sensors and fuel cells due to its heat resistance, low
thermal conductivity, a relative high dielectric constant, high
refractive index, high transparency in the visible and near infrared
region, extreme chemical inertness, and a high laser damage
threshold [4,5]. Hence certain parameters need to be maintained
to achieve desirable properties those are suitable for application.

https://doi.org/10.1016/j.matpr.2020.02.520
2214-7853/� 2019 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 10th International Conference of Materials Processing and Characterization.
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a b s t r a c t

During investment casting of Magnesium alloys, the melt contacts with ceramic mould after pouring. The
surface quality of the casting is directly affected by the wettability between the melt and ceramic mould
material as the Mg melt is reactive to oxygen and moulds are mainly made of ceramic oxides. As the melt
wets the wall of ceramic mould, the melt can infiltrate into ceramic mould through the capillaries on the
mould surface and then metal can penetrate in the mould that may results in poor surface finish on the
surface of the casting. When the temperature of casting and alloy composition fulfill the thermodynamic
conditions of interfacial reaction, reaction occurs between melted metal and ceramic materials, leading to
development of reactive layers on the surface of casting and deteriorating the surface quality of the cast-
ing. Therefore, there is great interest in the industry to minimize or elimination of interface reaction.
Ceramic oxides with higher thermal stability found to resist the reactions to some extent. Use of protec-
tive gas also helps to overcome the reaction. Wettability has significant effect on the resultant interfacial
properties of casting at high temperature liquid metal/solid ceramic systems. The present research
focused on mould materials and mould development for suppression of mould-metal reaction in invest-
ment castings of magnesium alloy AZ91. An attempt was made to evaluate wetting kinetics for two dif-
ferent mould materials which are Zircon Flour and Fused Alumina. XRD analysis was done on the surface
of Mg AZ91 and mould material to find the reaction products for the casting with both mould materials.
Fused Alumina was found more suitable over conventional zircon flour for suppressing reaction based on
the contact angle and surface roughness.
� 2020 Elsevier Ltd. All rights reserved.
Selection and of the scientific committee of the 10th International Conference of Materials Processing and
Characterization.

1. Introduction

An excellent mechanical property at reduced weight of magne-
sium alloys demands the development of its castings for automo-
bile and aircraft applications. Investment casting process is the
most preferable for producing near net shape precision compo-
nents for this type of applications.

Higher reactivity of magnesium with oxygen at elevated tem-
perature restricts its processing through investment casting as
ceramic oxides based mould materials reacts with Mg melt. These
reactions at interface of mould and metal deteriorate the surface
properties of casting. Modification is needed in conventional
investment casting process for successful production of quality
magnesium castings.

In US the increased use of Mg casting in automotive pushes the
casting shipments to historic heights in 2007–2008. In 2008,
121,000 tons of Mg castings were produced in the US for all market
segments with projections showing growth of 166,000 tons by
2019 [1]. According to 7th census of world casting production pub-
lished by AFS [2], annual Mg casting production was about 226,673
metric tons which contributes only 0.225% in total ferrous & non-
ferrous annual casting production and that also represents 21%
growth rate from the previous year. Thermal stability of mould is
the main factor influencing the interfacial reactions. Hong et al.
[3] have evaluated the thermal stability of ceramic oxides by pour-
ing Mg AZ91 melt in different ceramic moulds. Kim and Kim [4]
investigated the effects of mould preheating temperature and
mould material for interfacial reaction, which shows that casting
produced with Al2O3 mould found with lesser mould metal reac-
tion at interface. Dube et al. [5] have performed experiments with
Calcium Sulphate (CaSO4) in investment casting of Mg AZ91 alloy

https://doi.org/10.1016/j.matpr.2020.02.521
2214-7853/� 2020 Elsevier Ltd. All rights reserved.
Selection and of the scientific committee of the 10th International Conference of Materials Processing and Characterization.
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Abstract.PA6 micro composites with different weight percentage of diboron trioxide (B2O3) 

were fabricated by a twin-screw extruder and analysed for tribological behaviour. The weight 

percentage of B2O3 were 2, 4, and 8wt% of PA6 matrix. Tribological tests were performed on 

pin-on-disc apparatus under different loads, sliding distances, and sliding velocities. Results 

were shown for individual varying parameter as well as with the combination of two and all 

three varying parameters conditions. Results of the tribological study shows that the PA6 

composite with 2wt% diboron trioxide fillers exhibits lowest friction coefficient (COF) and 

wear rate compare to others and followed by PA6 with 4wt% diboron trioxide filler composite. 

PA6 with 8wt% diboron trioxide fillers were not found effective in reducing COF and wear 

rate, infect it increased the COF and wear rate of PA6 and found maximum compare to pure 

PA6 and PA6 with 2 and 4wt% diboron trioxide fillers. 

Keywords:PA6 composite; Diboron Trioxide; Friction; Wear; Solid Lubricant; Tribology 

1. Introduction 

Polyamides (PA) are having vast application areas like in automobile, electronics, electrical 

components, and household appliances. PA6 is one of the common subtypes of polyamide family and 

having pleasant mechanical properties. Lots of research have already done on PA family for further 

improving their mechanical and tribological properties. According to one research, fibres and 

particulate reinforcements are advantageous in reducing friction and wear in only dry conditions when 

rubbing with the smooth surfaces[1]. According to Lalit Guglani and T.C. Gupta’s research, wear, and 

COF of PA66 was reduced when titanium dioxide fillers were used less than 6wt% and they got the 

best tribological results for 2wt% fillers [2]. According to the research of Abdullah, Unal, and Yetgin, 

addition of nano clay in PA6/PP blend improved tribological properties of blended material.COF with 

wear rates of PA6/PP blend reduced by the addition of nano clay fillers [3].Sathees Kumar and 

Kanagaraj found that the 20wt% graphite enhanced the wear resistance and tribological properties 

when encompassed in PA6. The addition of 20wt% graphite fillers enhanced the life of pure PA6 by a 

greater extent according to their research [4]. Yi-Lan You et al. investigated the influence of various 

fillers on tribological behaviour of PA6. In their results, they found that the glass fibres are more 

efficient in reducing COF and wear rate compare to talc when used as 15wt%and theCOF and wear 

rate found increased with increasing the load [5]. To achieve better tribological properties of 

polyamides, various metal oxides were used by the researchers like copper oxide, calcium oxide, zinc 
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composite with 2wt% diboron trioxide fillers exhibits lowest friction coefficient (COF) and 

wear rate compare to others and followed by PA6 with 4wt% diboron trioxide filler composite. 

PA6 with 8wt% diboron trioxide fillers were not found effective in reducing COF and wear 

rate, infect it increased the COF and wear rate of PA6 and found maximum compare to pure 

PA6 and PA6 with 2 and 4wt% diboron trioxide fillers. 

Keywords:PA6 composite; Diboron Trioxide; Friction; Wear; Solid Lubricant; Tribology 

1. Introduction 

Polyamides (PA) are having vast application areas like in automobile, electronics, electrical 

components, and household appliances. PA6 is one of the common subtypes of polyamide family and 

having pleasant mechanical properties. Lots of research have already done on PA family for further 

improving their mechanical and tribological properties. According to one research, fibres and 

particulate reinforcements are advantageous in reducing friction and wear in only dry conditions when 

rubbing with the smooth surfaces[1]. According to Lalit Guglani and T.C. Gupta’s research, wear, and 

COF of PA66 was reduced when titanium dioxide fillers were used less than 6wt% and they got the 

best tribological results for 2wt% fillers [2]. According to the research of Abdullah, Unal, and Yetgin, 

addition of nano clay in PA6/PP blend improved tribological properties of blended material.COF with 

wear rates of PA6/PP blend reduced by the addition of nano clay fillers [3].Sathees Kumar and 

Kanagaraj found that the 20wt% graphite enhanced the wear resistance and tribological properties 

when encompassed in PA6. The addition of 20wt% graphite fillers enhanced the life of pure PA6 by a 

greater extent according to their research [4]. Yi-Lan You et al. investigated the influence of various 

fillers on tribological behaviour of PA6. In their results, they found that the glass fibres are more 

efficient in reducing COF and wear rate compare to talc when used as 15wt%and theCOF and wear 

rate found increased with increasing the load [5]. To achieve better tribological properties of 

polyamides, various metal oxides were used by the researchers like copper oxide, calcium oxide, zinc 
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ABSTRACT

The authors discuss their interaction with data using various data visualization techniques, which are a 
quick, easy way to convey concepts universally. Currently, data has become more and more important; 
it is also important how one can visualize that data in the mind. This chapter is based on extracting 
important information from one of the holy Swaminarayan scriptures. The authors explore the content 
of the Vachanamrut, a unique work of prose in the Gujarati language, which contains discourses of 
Lord Swaminarayan and his conversation with saints and devotees. They convert the data in graphical 
interface using some libraries of the R tool. So, one can get the main idea of that data quickly, without a 
need to explain more about that data. Summing it up, this chapter examines the techniques of describing 
data of any ancient scripture or ancient text in any language by visualizing that data.

INTRODUCTION

If we observe today’s generation and previous generations, one can find it obvious that most of the de-
cisions of life depend mainly on the previous historical experience of other people. So, in today’s era, 
every person relates to something called data, that means Data is equal to understanding. Every single 
information contains data; how to treat data that is different from person to person. “You can have data 
without information, but you cannot have information without data”– Daniel Keys Moran. (Marr, n.d.)
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ABSTRACT

The issue of security is paramount in any organisation. Therefore, the authors intend to aid in the security 
of such organisations by bringing a video based human authentication system for access control which 
is a type of cyber physical system (CPS). CPS is an integration of computation and physical processes; 
here the computation is provided by face detection and recognition algorithm and physical process is 
the input human face. This system aims to provide a platform that allows any authorized person to enter 
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Dhaval Bhoi, Amit Thakkar

12 Impact of sentiment analysis tools to
improve patients’ life in critical diseases

Abstract: The development, approbation, and acceptance of various social media
tools and applications have opened new doors of opportunity for gaining crucial
insight from unstructured information. Sentiment analysis and opinion mining
have become popular in modern years and can be applied in diversified application
areas like healthcare informatics, sports, financial sector, politics, tourism, and
consumer activities and behavior. In this regard, this chapter presents how senti-
ment analysis can help for betterment of people suffering from critical diseases.
Healthcare-related unstructured tweets relating to being shared on Twitter is be-
coming crowd-pleasing source of information for healthcare research. Sentiment
analysis is becoming metric measurement to find out feelings or opinion of patient
suffering from severe diseases. Various tools and methodologies are used, from
which color-coded Word Cloud can be formed based on sentiment. Exploring the
methods used for sentiment analysis on healthcare research can allow us to get bet-
ter insight and understanding of human feelings and their psychology and mindset.
The study shows various types of tools used in each case and different media sour-
ces and examines its impact and improvement in diseases like obesity, diabetes,
cardiovascular disease, hypertension, schizophrenia, Alzheimer’s disease, and can-
cer using sentiment analysis and its impact on one’s life. Sentiment analysis helps
in designing strategies to improve patients understanding and behavior.

Keywords: Sentiment analysis, Healthcare informatics, Social media, Word Cloud

12.1 Introduction

Huge amount of textual data is collected by the healthcare industry. In year 2013,
California-based health network collected medical records in electronic form with
various images and annotations in data (W. Raghupathi and V. Raghupathi). Most
of the information is stored as text records (Gupta and Lehal, 2010) in e-health re-
cords, hand-written observations form by physicians regarding patient’s visits, so-
cial media, prescriptions, and letters. Further, “The majority of medical doctor
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Comparison of regression techniques for predicting the academic 

performance of students in Educational Data Mining  
 

Amit Thakkar, Jalpesh Vasa, Priya Nasit, Dhvani Raval 

Smt. K. D. Patel Department of Information Technology, Chandubhai S. Patel Institute of 

Technology, CHARUSAT, Changa, Gujarat, INDIA 

 

 

ABSTRACT: In the current educational system, predicting student performance will 

surely help the teacher to keep track of the progress of a student. These prediction 

systems support universities and students in improving a student's performance. This 

paper represents machine learning techniques for predicting student’s performance. 

This paper aims to investigate those machine-learning methods fit to predict student 

performance from in-house E-Governance system data in the context of Educational 

Data Mining(EDM). We have used Polynomial Regression, Decision Tree and 

Random Forest Model for performance forecasting of graduates from various 

engineering streams. By predicting student’s academic result priory can help both 

teacher and student to improve their teaching techniques and effectiveness of learning 

process, respectively. 

 

Keywords: Machine Learning, Polynomial Regression, Decision Tree Regression, Random 

Forest Regression, Student performance, Educational Data Mining(EDM) 

 

1. INTRODUCTION 
In recent years, the availability of educational data has increased rapidly and these large amounts of 

data generated from this educational system need to be analyzed. Many universities have already 

started using the online Learning Management System (LMS) tools. These tools are capable of 

accessing and sharing data from all over the world, tracking student progress and providing rich 

educational content [1,10,12]. 

 

Educational institutions have used Educational Data Mining (EDM) to obtain an in-depth and thorough 

knowledge of their educational programs to strengthen their assessment, evaluation, planning and 

decision-making. EDM can help academic programs detect and uncover hidden trends in the results, 

which can be used to accurately forecast student performance. 

 

We predict a student's academic performance using their scores only. Such systems are beneficial for 

student and faculty both to improve teaching technique and quality of education.  

 

In section 2, related work is explained. Section 3 comprises of detailed methodology. In section 4 

describes Experimental Setup and section 5 presents Experimental Result and Analysis. The last 

section is about the conclusion and future enhancement. 

 

2. RELATED WORK 

 
Recently, Due to the large volume of data in academic databases, forecasting student performance 

becomes more difficult. In [1] authors have provided an overview of the data mining techniques that 

have been used to predict students’ performance and focus on how the prediction algorithm can be 

used to identify the most important attributes in a student’s data. In [2] authors have used different data 

mining algorithm like Decision Tree, Naïve Bayes and Support Vector Machine for predicting 

student’s performance. In [3], bilayered structure comprising of multiple base predictors and a cascade 

of ensemble predictors is developed for making predictions based on students’ evolving performance 

states. In [4] authors have used data of undergraduate colleges in Kolkata. They used different feature 

selection algorithms to reduce the number of features.[11,12] 
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Dhaval Bhoi, Amit Thakkar

12 Impact of sentiment analysis tools to
improve patients’ life in critical diseases

Abstract: The development, approbation, and acceptance of various social media
tools and applications have opened new doors of opportunity for gaining crucial
insight from unstructured information. Sentiment analysis and opinion mining
have become popular in modern years and can be applied in diversified application
areas like healthcare informatics, sports, financial sector, politics, tourism, and
consumer activities and behavior. In this regard, this chapter presents how senti-
ment analysis can help for betterment of people suffering from critical diseases.
Healthcare-related unstructured tweets relating to being shared on Twitter is be-
coming crowd-pleasing source of information for healthcare research. Sentiment
analysis is becoming metric measurement to find out feelings or opinion of patient
suffering from severe diseases. Various tools and methodologies are used, from
which color-coded Word Cloud can be formed based on sentiment. Exploring the
methods used for sentiment analysis on healthcare research can allow us to get bet-
ter insight and understanding of human feelings and their psychology and mindset.
The study shows various types of tools used in each case and different media sour-
ces and examines its impact and improvement in diseases like obesity, diabetes,
cardiovascular disease, hypertension, schizophrenia, Alzheimer’s disease, and can-
cer using sentiment analysis and its impact on one’s life. Sentiment analysis helps
in designing strategies to improve patients understanding and behavior.

Keywords: Sentiment analysis, Healthcare informatics, Social media, Word Cloud

12.1 Introduction

Huge amount of textual data is collected by the healthcare industry. In year 2013,
California-based health network collected medical records in electronic form with
various images and annotations in data (W. Raghupathi and V. Raghupathi). Most
of the information is stored as text records (Gupta and Lehal, 2010) in e-health re-
cords, hand-written observations form by physicians regarding patient’s visits, so-
cial media, prescriptions, and letters. Further, “The majority of medical doctor

Dhaval Bhoi, U & P U. Patel Department of Computer Engineering, Chandubhai S. Patel Institute
of Technology, Charotar University of Science and Technology, Gujarat, India
Dr. Amit Thakkar, Smt. Kundanben Dinsha Patel Department of Information Technology,
Chandubhai S. Patel Institute of Technology, Charotar University of Science and Technology,
Gujarat, India

https://doi.org/10.1515/9783110648195-012
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Internet of Things (IoT)-Based Advanced
Voting Machine System Enhanced Using
Low-Cost IoT Embedded Device
and Cloud Platform

Miral M. Desai, Jignesh J. Patoliya, and Hiren K. Mewada

Abstract The traditional voting system is basically of twomajor types.One is voting
through ballot paper and another one is voting through electronic voting machine
(EVM). Voting system through ballot paper requires so much resources as well
as security. There will be maximum possibility of malfunctioning in case of ballot
paper-based votingmachine. Electronic votingmachine-based voting system is better
than ballot paper-based system, but it is not authenticated. This paper describes the
design of smart and secure electronic voting machine based on the IoT platform.
The suggested system is more efficient than both traditional systems, as both tradi-
tional systems are time consuming and also not authenticated. The proposed system
functions into two specific phases. One is user authentication, and another is user
voting. Authentication process can be done using fingerprint authentication. Finger-
print database of all the voters is stored in the system initially as prerequisites. If any
person wants to vote to any party, the authentication of respective person is to be
done by fingerprint matching process. Once the fingerprint matches successfully, the
person can vote to any specific party. Data analysis can be done in form statistics of
the percentage voting of individual party and is to be uploaded on the web server as
well as Google spreadsheet. Due to the fingerprint authentication method, malfunc-
tioning like fake voting and repeat vote can be avoided. As the system is based on
the fingerprint authentication, in future it can be linked with the Aadhaar Card of the
respective person.

M. M. Desai (B) · H. K. Mewada
Department of EC Engineering, CSPIT, CHARUSAT, Changa, Gujarat, India
e-mail: miraldesai.ec@charusat.ac.in
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Abstract— The pattern of Palmprint has high dissimilarity 

because of its numerous determination features like ridges, 

principle lines, datum points, and wrinkles and so on. In this 

paper, a blend of Haar Wavelet, DCT and Fast ICA have been 

utilized to recognize the palmprint pattern using fast ICA. The 
images of Palm were initially decomposed by the Haar Wavelet 

and frequency band, independent of different image resolutions 

chosen for dimensionality decrease. Next on LL, band DCT was 

use. Lastly, Fast ICA use to discover the independent components 

of the DCT features. To find matching image, Euclidean Distance 
(ED) has been used. The procedure is validated on Polytechnic-

University (Poly U) storage as well as the results show the 

efficiency and accuracy of the proposed method. 

Keywords— Independent Component Analysis (ICA), 

Palmprint, Discrete Cosine Transform (DCT), Haar Wavelet 

I.  INTRODUCTION  

Palmprint is a biometric-based strategy of pattern 

recognition. This technique has numerous advantages, like 
stability, unique, collected, performance, and security, and so 

on. The palmprint recognition's error rate is the lowest in most 
biometric identification methods. The palmprint recognition 

has low cost, fast and high exactness features. Presently 
numerous research organizations at home and abroad invest a 

considerable measure of time and energy to do research of 

palm recognition. The palmprint pictures are taken from the 
poly U database to preprocess , as in Fig 1. 

Fig. 1 Palmprint Image 

 In this manner, these pictures  are taken  to identify 
persons by utilizing Independent Component Analysis (ICA), 

it improve the accuracy of Palmprint recognition, having high 
dissimilarity because of its numerous determination features . 

 The paper is presented as layout of past efforts for palmprint 

recognition is described in section-II. The projected technique 

discussed in section-III. Section-IV gives the analysis and 
result. In the last section, V depicts the conclusion. 

II. THE TRADITIONAL PALMPRINT  RECOGNITION 

Palmprint recognition implemented online in [1], based on 

the 2D Gabor phase, which is used to excerpt various sorts. 
Then extricated features use for corresponding by applying 

Hamming Distance.  

“K P Shashikala et al., [2] took the palmprint for 

recognition based on QPCA, DWT and DCT. DWT and DCT 
used to preprocess the image. QPCA is applied to take out the 

features and extracted features are matched by applying 

Euclidean Distance (ED)”. 

S. M. Prasad et al., [3] used the palmprint for 

authentication. This method needs line and texture; both 
features to be extracted from the image of palmprint with the 

help of wavelet decomposition. Extracted features matched by 
product rule and sum rule. 

Robust and competent point-based palmprint match based 

on Hough transform in [4]. Feature extracted from the principle 
line by applying the Hough transform. Gabor filter used to 

enhance the ridges. 

The method used to recognize the palmprint is described in 

[5], which is based on minutiae. Minutiae features extracted by 
applying Gabor filter, which are matched by applying minutiae 

cylinder code. 

The palmprint recognition technique based on the principle 

line described in [6]. In it PCA used for feature extraction and 

to match the features Euclidean Distance was applied. 

“Hyperspactral palmprint image system is a method of 

correct feature band selection, implemented by Zhenhua Gout 
et al., [7]. This system extracted the features and selected best 

feature band using 2PCA”. 

In [8], multispectral biometrics system used, in which 

“Palmprint images are sampled by using DWT and PCA used 

for features extraction. Features are matched by using 
Euclidean Distance (ED)”.  

Proceedings of the International Conference on Intelligent Computing and Control Systems (ICICCS 2020)
IEEE Xplore Part Number:CFP20K74-ART; ISBN: 978-1-7281-4876-2

978-1-7281-4876-2/20/$31.00 ©2020 IEEE 566
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Use of Machine Learning Services
in Cloud

Chandrashekhar S. Pawar, Amit Ganatra, Amit Nayak, Dipak Ramoliya,
and Rajesh Patel

Abstract Machine learning services are the comprehensive description of integrated
and semiautomated web devices covering most facilities problems such as prepro-
cessing information, design preparation, and design assessment, with the further
forecast. REST APIs can bridge the outcomes of predictions with one’s inner IT
infrastructure. Like the original SaaS, IaaS, and PaaS cloud delivery models, ML and
AI fields cover high-level services to provide infrastructure and platform, exposed
as APIs. This article identifying the most used Cloud Technologies for Machine
Learning as a Service (MLaaS): Google Cloud AI, Amazon, and Microsoft Azure.

Keywords Machine learning (ML) · Machine learning as a service (MLaaS) ·
Application program interface (API) · Artificial intelligence (AI) ·
Technology–organization–environment (TOE) framework · Information system
(IS)

1 Introduction

The development of ML alternatives involves sophisticated, understanding, and
costly assets because of this ML was mostly available to big firms that had such
capacities. However, it was difficult to harness ML’s authority for larger businesses
or personal IT experts. One way to address the above-mentioned issues would be
to have an ML as a service (MLaaS) capable of providing on-demand computing
funds and an obviously specified API forML procedure. Such a website would allow
consumers to concentrate on the issue, and they are attempting to fix rather than the
information of execution.

The algorithms ofmachine learning which are built on deep neural networks (NN)
have been widely used in diverse fields. As the use of cloud services grows, MLaaS
is accessible, and the training and deployment of these machine learning models are
achieved on cloud providers’ infrastructure [1].
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Digital Learning: A New Perception
to Learn Beyond the Classroom
Boundary

Dweepna Garg, Radhika Patel, Rima Patel, Binal Kaka, Parth Goel,
and Bhavika Patel

Abstract In the era of digital learning, when the mobile devices started gaining
popularity, the Internet broke through the restriction on space and time and became
a ubiquitous learning tool. The critical matters in the current information technology
are the design of teaching activity in a way that is flexible which can be made
interesting for the students. The challenge faced by most of the institutions is to
provide online education to their students. This is because the institutions do not
have the required set of digital capabilities. The lack of this digital strategy restricts
few organizations to respond quickly to any customer query. It is preferred that in
the competitive world, the institution should not only focus on digital learning but
also try to bring about the innovative strategies with the help of which they can
interact with the students. This would help in building an environment that is active,
innovative, and challenging. Digital learning plays an important role in the skills
landscape. This paper highlights the use of digital learning along with its impact on
the society. The paper also showcases the existing systems that were used to impart
the education and the limitations of it, which were then worked upon in the era of
digital learning.
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IoT Based Self-Navigation Assistance
for Visually Impaired

Nilesh Dubey, Gaurang Patel, Amit Nayak, and Amit Ganatra

Abstract One of the major challenges faced by visually challenged people is self-
navigation in unknown environments. They often tend to get hurt by objects that
they cannot feel using their hands or a walking cane, as certain objects are hard for
a blind person to detect by just using tapping their walking cane. To avoid obstacles
and navigate through a new environment, a smart belt for the visually impaired is
performed inwhich he/she can continuously detect the obstacles around the user with
its sensors that span the entire 360° of his/her field of view. Whenever an obstacle
is in a nearby range, sufficiently enough to cause a hindrance, the device will give
sensory cues to the user about the location of the obstacle and family members are
also tracked them using GSM and GPRM system.

Keywords GSM · Obstacle detection · Visually impaired · HC-05 sensor system
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A Survey on Collaboration Technologies and Systems of 

ICT Application in the Field of Education 
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Abstract.  

Information and Communication Technology (ICT), such as the global use 

of mobile phones and the Internet, has made an unparalleled contribution to the 

growing world economy. In education, the significance of information and 

communications technology (ICT) is recognized around the world. Numerous 

information and communication technology platforms in education are making 

the teaching and learning process productive, reliable, easier, pleasant, wider 

and more comprehensive, Efforts are being made to provide digital information 

technology resources in academic institutions globally. Institutions of higher 

education, including government and private-funded (state and central govern-

ment), have made tremendous investments in enabling ICT institutions. The ac-

ademic effectiveness of ICTs depends on different factors, like usage, intention, 

and structure of socioeconomic support. Both modern technology, equipment 

and facilities require routine repairs and updates that are not carried out due to a 

lack of skilled and committed staff, resulting in their obsolescence. In order to 

clarify the above observations and some of their consequences in a larger socio-

economic sense, an institutional framework is used. This paper focuses on vari-

ous ICT platforms and its application for teaching learning approach. 

Keywords: ICT, WWW, RFID, AR, VR, MR, Social Media Networks. 

1 Introduction to ICT Application 

Information and Communication Technology (ICT) is a wide term for information 

technology industry and society in global world. ICT enables all communication 

technologies including computer, information sharing, mobile phones, software, in-

ternet, wireless communication technology, video meeting, social media network 

applications, stores of information and user services like access, store and retrieval of 

digital information from one place to another place with help of wired or wireless 

medium. Information and Communication Technology (ICT) is a type of education 
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Preface

This SIST volume contains the papers presented at the ICTIS 2020: Fourth
International Conference on Information and Communication Technology for
Intelligent Systems. The conference was held during May 15–16, 2020, organized
on a digital platform ZOOM due to Pandemic COVID–19. The supporting partners
were InterYIT IFIP and Knowledge Chamber of Commerce and Industry (KCCI).

This conference aimed at targeting state-of-the-art as well as emerging topics
pertaining to ICT and effective strategies for its implementation in engineering and
intelligent applications. The objective of this international conference is to provide
opportunities for the researchers, academicians, industry persons, and students to
interact and exchange ideas, experience, and expertise in the current trend and
strategies for information and communication technologies. Besides this, partici-
pants will also be enlightened about the vast avenues and current and emerging
technological developments in the field of ICT in this era and its applications will
be thoroughly explored and discussed. The conference is anticipated to attract a
large number of high-quality submissions and stimulate the cutting-edge research
discussions among many academic pioneering researchers, scientists, industrial
engineers, students from all around the world and provide a forum to researchers;
propose new technologies, share their experiences, and discuss future solutions for
design infrastructure for ICT; provide a common platform for academic pioneering
researchers, scientists, engineers, and students to share their views and achieve-
ments; enrich technocrats and academicians by presenting their innovative and
constructive ideas; and focus on innovative issues at the international level by
bringing together the experts from different countries. Research submissions in
various advanced technology areas were received, and after a rigorous peer-review
process with the help of the program committee members and external reviewers,
76 papers were accepted with an acceptance rate of 0.19 for this volume.

The conference featured many distinguished personalities like Mike Hinchey—
PhD University of Limerick, Ireland, President, International Federation of
Information Processing; Bharat Patel—Honorary Secretary General, Knowledge
Chamber of Commerce and Industry, India; Aninda Bose—Sr. Editor, Springer,
India; Mufti Mahmud—PhD, Nottingham Trent University, UK; Suresh Chandra

v



Satapathy—PhD, Kalinga Institute of Industrial Technology, Bhubaneswar, India;
Neeraj Gupta—PhD, School of Engineering and Computer Science, Oakland
University, USA; Nilanjan Dey—PhD, Techno India College of Technology,
Kolkata, India. We are indebted to all our organizing partners for their immense
support to make this virtual conference successfully possible. A total of 23 sessions
were organized as a part of ICTIS 2020 including 22 technical and 1 inaugural
session. Approximately, 154 papers were presented in 22 technical sessions with
high discussion insights. The total number of accepted submissions was 112 with a
focal point on ICT and intelligent systems. Our sincere thanks to our Organizing
Secretary, ICTIS 2020—Mihir Chauhan, Conference Secretary, ICTIS 2020—
Aman Barot, and the entire team of Global Knowledge Research Foundation and
Conference committee for their hard work and support for the entire shift of ICTIS
2020 from physical to digital modes in these new normal times.

Nishihara, Japan Tomonobu Senjyu
Pune, India Parikshit N. Mahalle
Serdang, Malaysia Thinagaran Perumal
Ahmedabad, India Amit Joshi
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Digital Learning: A New Perception
to Learn Beyond the Classroom
Boundary

Dweepna Garg, Radhika Patel, Rima Patel, Binal Kaka, Parth Goel,
and Bhavika Patel

Abstract In the era of digital learning, when the mobile devices started gaining
popularity, the Internet broke through the restriction on space and time and became
a ubiquitous learning tool. The critical matters in the current information technology
are the design of teaching activity in a way that is flexible which can be made
interesting for the students. The challenge faced by most of the institutions is to
provide online education to their students. This is because the institutions do not
have the required set of digital capabilities. The lack of this digital strategy restricts
few organizations to respond quickly to any customer query. It is preferred that in
the competitive world, the institution should not only focus on digital learning but
also try to bring about the innovative strategies with the help of which they can
interact with the students. This would help in building an environment that is active,
innovative, and challenging. Digital learning plays an important role in the skills
landscape. This paper highlights the use of digital learning along with its impact on
the society. The paper also showcases the existing systems that were used to impart
the education and the limitations of it, which were then worked upon in the era of
digital learning.
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Preface

The Fourth International Conference on ICT for Sustainable Development (ICT4SD
2019) targets theory, development, applications, experiences and evaluation of
interaction sciences with fellow students, researchers and practitioners.

The conference may concern any topic within its scope. Workshops may be
related to any topics within the scope of the conference. The conference is devoted
to increase the understanding role of technology issues and how engineering has
day by day evolved to prepare human-friendly technology. The conference will
provide a platform for bringing forth significant research and literature across the
field of ICT for Sustainable Development and provide an overview of the tech-
nologies awaiting unveiling. This interaction will be the focal point for leading
experts to share their insights, provide guidance and address participant's questions
and concerns.

The conference was held during 5–6 July 2019, at Hotel Vivanta By Taj, Panaji,
Goa, India, and organized by Global Knowledge Research Foundation and sup-
ported by The Institution of Engineers (India), Supporting Partner InterYIT,
International Federation for Information Processing, State Chamber Partner Goa
Chamber of Commerce & Industry, and National Chamber Partner Knowledge
Chamber of Commerce & Industry.

Research submissions in various advanced technology areas were received, and
after a rigorous peer review with the help of program committee members and 56
external reviewers for 519 papers from 8 different countries including Algeria,
USA, United Arab Emirates, Serbia, Qatar, Mauritius, Egypt, Saudi Arabia,
Ethiopia and Oman, 113 were accepted with an acceptance ratio of 0.11.

Technology is the driving force of progress in this era of globalization.
Information and Communication Technology (ICT) has become a functional
requirement for the socio-economic growth and sustained development of any
country. The influence of Information Communication Technology (ICT) in
shaping the process of globalization, particularly in productivity, commercial and
financial spheres, is widely recognized. The ICT sector is undergoing a revolution
that has momentous implications for the current and future social and economic
situation of all the countries in the world. ICT plays a pivotal role in empowering
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people for self-efficacy and how it can facilitate this mission to reach out to
grassroots level. Finally, it is concluded that ICT is a significant contributor to the
success of the ongoing initiative of Startup India.

In order to recognize and reward the extraordinary performance and achieve-
ments by ICT and allied sectors & promote universities, researchers and students
through their research work adapting new scientific technologies and innovations,
the two-day conference had presentations from the researchers, scientists, academia
and students on the research works carried out by them in different sectors.

ICT4SD Summit is a flagship event of G R Foundation. This is the fourth
edition. The summit was inaugurated by Dr. Pramod Sawant, Chief Minister of
Goa, along with other eminent dignitaries including Shri Manguirsh Pai Raikar,
Chairperson, Assocham’s National Council for MSME; Shri. Prajyot Mainkar,
Chairman, IT Committee of Goa Chamber of Commerce and Industry; Mike
Hinchey, President, IFIP and Chair, IEEE, UK and Ireland; Milan Tuba, Vice
Rector for International Relations, Singidunum University, Serbia; and Shri Amit
Joshi, Director, G R Foundation.

Dr. Pramod Sawant shared his views and aim on creating a world-class IT
Infrastructure and connectivity for e-governance in the state of Goa. Government is
committed to create adequate infrastructure for the industry promotion of
e-governance, e-education and streamlining of IT in Goa. He further stated that the
infrastructure development and capacity building for promotion of IT is one of the
main focus areas.

Shri Manguirsh Pai Raikar, Chairperson, Assocham’s National Council for
MSME, said that this summit is to provide a common platform and bringing forth
significant industries, researches and literatures across the field of ICT for
Sustainable Development and provide an overview of the technologies awaiting
unveiling along with recognizing and rewarding the extraordinary performance as
well achievements by ICT and allied industries, communally.

Shri Prajyot Mainkar, Chairman, IT Committee of Goa Chamber of Commerce
and Industry, highlighted and encouraged the entrepreneurship and said that GCCI
will continue to support such programmes for larger public benefits with great
degree of excellence.

The international dignitaries including Mike Hinchey, President, IFIP and Chair,
IEEE, UK and Ireland and Milan Tuba, Vice Rector for International Relations,
Singidunum University, Serbia, also highlighted the issues and opportunities in the
information processing and education sector.

Macau, China Simon Fong
Kolkata, India Nilanjan Dey
Ahmedabad, India Amit Joshi
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people for self-efficacy and how it can facilitate this mission to reach out to
grassroots level. Finally, it is concluded that ICT is a significant contributor to the
success of the ongoing initiative of Startup India.

In order to recognize and reward the extraordinary performance and achieve-
ments by ICT and allied sectors & promote universities, researchers and students
through their research work adapting new scientific technologies and innovations,
the two-day conference had presentations from the researchers, scientists, academia
and students on the research works carried out by them in different sectors.

ICT4SD Summit is a flagship event of GR Foundation. This is the fourth edition.
The summit was inaugurated by Dr. Pramod Sawant, Chief Minister of Goa, along
with other eminent dignitaries including Shri Manguirsh Pai Raikar, Chairperson,
Assocham’s National Council for MSME; Shri. Prajyot Mainkar, Chairman, IT
Committee of Goa Chamber of Commerce and Industry; Mike Hinchey, President,
IFIP and Chair, IEEE, UK and Ireland; Milan Tuba, Vice Rector for International
Relations, Singidunum University, Serbia; and Shri Amit Joshi, Director,
GR Foundation.

Dr. Pramod Sawant shared his views and aim on creating a world-class IT
infrastructure and connectivity for e-governance in the state of Goa. Government is
committed to create adequate infrastructure for the industry promotion of
e-governance, e-education and streamlining of IT in Goa. He further stated that the
infrastructure development and capacity building for promotion of IT is one of the
main focus areas.

Shri Manguirsh Pai Raikar, Chairperson, Assocham’s National Council for
MSME, said that this summit is to provide a common platform and bringing forth
significant industries, researches and literatures across the field of ICT for
Sustainable Development and provide an overview of the technologies awaiting
unveiling along with recognizing and rewarding the extraordinary performance as
well achievements by ICT and allied industries, communally.

Shri Prajyot Mainkar, Chairman, IT Committee of Goa Chamber of Commerce
and Industry, highlighted and encouraged the entrepreneurship and said that GCCI
will continue to support such programmes for larger public benefits with great
degree of excellence.

The international dignitaries including Mike Hinchey, President, IFIP and Chair,
IEEE, UK and Ireland and Milan Tuba, Vice Rector for International Relations,
Singidunum University, Serbia, also highlighted the issues and opportunities in the
information processing and education sector.

Belgrade, Serbia Milan Tuba
Gwalior, India Shyam Akashe
Ahmedabad, India Amit Joshi
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40 
CHAPTER 

.EARNING OBJECTIVES 

· :·After reading this chapter, the readers should be able to: 
'. _t Explain the pathophysiology, signs, and symptoms of diabetes mellitus 

· ;:. . Understand the diagnosis · h Learn the treatment and complications of diabetes mellitus 
. f State various guidelines for framing exercise planning and prescription 

Plan and execute various forms ?f therapeutic modalities for diabetes mellitus. 

CHAPTER OUTLINE 

· ' -. Etiology of diabetes mellitus 
_ , Pathophysiology of diabetes mellitus 
, ' , Riskfactorsfordevelopmentofdiabetes 
,' • mellitus 

·• Clinical classification of diabetes 
-. mellitus 
_ - , Signs and symptoms of diabetes 
·· · mellitus 
· Diagnosis of diabetes mellitus 
: ' 

1
, Treatment modality in type 2 diabetes 

· mellitus 
_ - Classification of antidiabetic drugs 
, 5 • Management of type 2 diabetes 

mellitus 
- First-line therapy 
- Second-line therapy 

- Third-line therapy 
- Fourth-line therapy 

• Complications of diabetes mellitus 
• Glycemic control in diabetes 

- Targets for glycemic control 
- Factors affecting glycemic control 

• Physiotherapy evaluation 
- Measurement of adiposity 

• Role of exercises in diabetes mellitus 
- Impact of aerobic exercise on type 2 

diabetes mellitus 
Effect of resistance exercise in type 2 
diabetes mellitus 
Exercise prescription in type 2 
diabetes mellitus 

Diabetes Mellitus 

- Other forms of exercises in type 2 
diabetes mellitus 

- Impact of physical exercise on blood 
pressure among diabetic patients 
Impact of physical exercise on waist 
circumference and basal metabolic 
rate among diabetic patients 

Management of diabetic foot 
Management of diabetic neuropathy 
Management of musculoskeletal 
complications 
Prevention guidelines 
Psychosocial burden of diabetes 
mellitus 

INTRODUCTION 
<Diabetes mellitus is a group of metabolic diseases in 
: ,which primarily hyperglycemia occurs due to defects 

serious complications by damaging the major organs of 
the body. Early detection and management along with 
prevention is the key to reduce its impact. 

In insulin secretion, insulin action, or both. Chronic 
/ hyperglycemia in diabetes is associated with long-term 

'-' damage, dysfunction, and failure of vital organs, especially 
: eyes, kidneys, nerves, heart, and blood vessels. The global 

. · burden of this disease is magnifying day by day, and it is 
· .. one of the four major types of noncommunicable diseases 

,(cardiovascular disease, diabetes, cancer, and chronic 
respiratory diseases)'. If not managed, it can lead to some 

Box 40.1 shows a brief history of origin of diabetes 
mellitus. 

ETIOLOGY OF DIABETES MELLITUS 
Type 1 diabetes is caused by autoimmune destruction of the 
P cells of the pancreas. This process occurs in genetically 
susceptible people and is (presumably) triggered by an 
environme)Jial factor. When the majority (approximately 
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26 

EARNING OBJECTIVES 

, ; ((er reading this chapter, the readers should be able to: 
:.'Define the stroke and describe the risk factors of stroke ' :t Understand the types of stroke and pathophysiology of stroke and stroke syndromE!s 

,.:,.· Gain knowledge on how one can prevent stroke and diagnose stroke 
Understand the medical management of stroke 

. Understand the mechanisms of recovery, including neuropl<jsticity, that drive stroke recovery, as well as the impact of 
physiotherapy interventions on these underlying mechanisms 
Identify key principles of treatment in stroke rehabilitation • 

· Design and deliver effective physiotherapy treatment strategies for improving patient-preferred outcomes following 
· ·stroke 

CHAPTER OUTLINE 

Burden of illness 
, Risk factors for stroke 

.. , Types of stroke 

Diagnosis of stroke and investigations 
Management of stroke 

- Rehabilitation of walking 
- Rehabilitation of upper limb 

- Medical management of stroke functions 
- Stroke subtypes 

. • , Pathophysiology 
- Surgical management of stroke - Prevention and management 

of poststroke shoulder pain and 
subluxation 

- Assessment and examination 
• Stroke syndromes Rehabilitation 

- Anterior circulation diseases 
., - Posterior circulation diseases 

· ; Sequelae of stroke 

- Recovery of functions following 
stroke 

Instructions for patient/caregiver 
Recovery and outcomes 

, Stroke prevention 
- Task-oriented exercises 

Rehabilitation of sit-to-stand 

INTRODUCTION 

D•finition 
i1he World Health Organization defined stroke as: "rapidly 
·ocveloping clinical signs of focal (or global) disturbance 
tj( cerebral function, with symptoms lasting 24 hours or 
0nger or leading to death, with no apparent cause other 
/hon of vascular origin:' This definition excludes transient 

· IR hernic attack (TIA), which is defined to last less than 
~,1 hours, and patients with stroke symptoms caused by 

, jllbdural hemorrhage, tumors, poisoning, or trauma. 
IJowever, the classic definition has been under criticism 
(luc to its primary focus on clinical symptom and its 
uuration. 

Recently, the Stroke Council of the American Heart 
Association (AHA)/ American Stroke Association published 
an updated definition of stroke for the 21st century and 
recommended that term "stroke" should be broadly used 
to include all of the following: 
• Central nervous system (CNS) infarction 
• Ischemic stroke 
• Silent CNS infarction 
• Stroke caused by intracerebral hemorrhage 
• Stroke caused by subarachnoid hemorrhage 
• Stroke caused by cerebral venous thrombosis 
• Stroke, not otherwise specified. 

The updated definition of stroke incorporates clinical 
and tissue criteria. Definition of each type of stroke is 
illustrated in Table 26. I. 


