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Abstract: The engine cylinder is subjected to rapid changes in temperature due to combustion of air and 

fuel mixture inside the cylinder; so fins are provided on the cylinder which increases the heat dissipation 

rate. The medium used for heat dissipation is air. Though the dissipation rate of heat can be improved by 

enlarging the surface area of engine but designing such complex engine is difficult and it requires more 

space.  Hence fins are used which provide additional surface area to cool down the engine. Fins used for 

engine cylinder might be of different materials depending upon the heat transfer rate. The commonly 

used material for fins is Aluminum but other materials can also be used in place of it depending upon the 

heat transfer rate required. In the present work,  three different types of materials for fins and carry a 

thermal analysis on three of them by using varying geometries, altering thickness of the fins and the 

distance  between them. The materials used are Aluminum Alloy with Aluminum percentage 92, 94 and 

96.The rest composition includes the percentages of copper, magnesium and tin. 
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I. INTRODUCTION 

   Engines are of two types, they are External and Internal Combustion Engine. If the air-fuel ratio is combusted within 

the engine cylinder then it is termed as Internal Combustion Engine. In an external combustible engine mixture is 

heated inside from an external source. As a result, hot gases are produced which could result in temperature about 

2300-2500°C which is very high and could damage the engine if not dissipated. So, this temperature should be bought 

to about 140-200°C to make the engine work efficiently. Cooling more than required is not desirable because it tends to 

decrease the thermal efficiency of the engine. So a system of cooling is incorporated to reduce the temperature and 

allow the engine to function effectively. Engines produce mechanical energy by extracting energy from flows, same as 

that of a water wheel extracting energy from mass of stream which falls from a distance. The heat that is wasted will be 

removed by cool air; while hot gases are exhausted the result is cooling of the engine. Engines which perform high 

have greater energy as mechanical movement and have fewer heat wastes. A little waste heat is required: it guides heat 

thru the engine, tons as a water wheel works only if there may be some go out speed (energy) in the waste water to hold 

it away and make room for more water. For that reason, all warmth engines need cooling to perform. Cooling is 

likewise wanted because excessive temperatures harm engine materials and lubricants. Engine cooling gets rid of 

power rapid enough to preserve temperatures low so the engine can continue to exist. The cooling of engine takes place 

in two ways in an Internal Combustible Engine. They are air-cooled and liquid cooled. Marine engines and a few 

stationary engines have prepared to get admission to a immense volume of water at a suitable temperature. If water is 

used as a coolant to chill the engine, it could clog coolant passages due to sediments or can damage the engine due to 

salt reaction with water. 

 

II. LITERATURE REVIEW 

   Charan et. al. [1] analyzed extended surfaces, which are commonly used to enhance convection heat transfer in a 

wide range of engineering applications. The conception of introducing perforations on the lateral surface of fin is to 

enhance heat transfer rate effectively. From the research, it is evident that tip temperature is minimum for aluminum 

triangularly perforated with three perforations in it and heat transfer is maximum for triangularly perforated with three 

perforations of aluminum material. 
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a b s t r a c t

The corrosion resistance of high strength heat treatable aluminium alloy is able to form an oxide film on
its surface. In aggressive corrosion media, the oxide film can undergo corrosion responses in chloride-
containing environments. The welding of AA7075 is important for advanced structural application in air-
craft and automotive industries. Friction Stir Welding (FSW) method is the new technique and a sound
welding method in the aluminium industry, which overcomes solidification cracking problem compared
to the conventional fusion welding technique. Rolled plates of 10 mm thickness of AA7075-T651 were
butt welded by using FSW process. The corrosion surface morphology and behaviour were investigated
by conducting a salt fog test in sodium chloride solution at various spraying time, chloride ion and pH
value. An objective was initiated to extend an experimental relationship to predict the corrosion rate
of stir zone of FSW AA7075-T651 joints. Three factors five levels of a centre rotatable matrix was used
to reduce the number of experimental circumstances and response surface methodology was used to
develop an empirical relationship between salt fog variables. The empirical model can be used to predict
the corrosion rate of FSW AA7075-T651 joints.
� 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Mechanical, Electronics and Computer Engineering 2020: Materials Science.

1. Introduction

Aluminium alloys are generally used in aircraft industries, mis-
sile parts, all-terrain vehicle sprockets and military vehicle manu-
facturing industries owing to high strength to weight ratio, easily
formable and excellent machining performance. Al-Zn-Cu-Mg alloy
has generally resistance to pitting corrosion due to the formation
of adherent oxide film [1]. The choices of welding methods for its
further applications are important. The aluminium alloys are
joined by conventional welding method. But, the joint strength
was poor. Weld zones naturally generate coarse columnar grain
structure because of the predominant thermal circumstances dur-
ing weld pool solidification. These can results in inferior tensile
properties and susceptible hot cracking. Further, in fusion welding
of 7��� series alloys, it undergoes various defects, such as elec-
trode inclusion, porosity, solidification cracks etc. which weakens

the weld quality and mechanical properties. FSW has been an ideal
process for the joining of heat treatable aluminium alloys since
1991[2]. It was developed as a solid state welding method with
important application in the aircraft industries. It was extended
in welded joints being used in defense vehicle and architecturally
demanding applications [3,4].

The FSW process overcomes the issue of solidification defects
and distortion in the weldments which are often associated with
fusion welding processes [5]. FSW joints usually include of four dif-
ferent regions such as stir zone (SZ), thermo mechanical affected
zone (TMAZ), heat affected zone (HAZ) and unaffected zone respec-
tively. The stir zone microstructure was fine and equiaxed grains
were normally finer than the parent material grain size [6].

The metallurgical properties of FSW of aluminium alloys have
attracted significant research interest, whereas, the many
researchers were not yet explored corrosion behaviour of FSW
joints. In 3.5 wt% sodium chloride solution, the corrosion beha-
viour of aluminium alloys does not depend on their major alloying
elements, but exclusively on the pH of the solution. Heat treatable
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Abstract: AA7075 high-strength aluminum alloy, which has
many applications in the aircraft, marine and automobile
industries, happens to be susceptible to stress corrosion
cracking (SCC) when exposed to corrosive environments,
resulting in reduced service life of the components. Inap-
propriate fabrication processes may augment this behavior.
The fabrication of AA7075 components using conventional
fusion welding processes may produce defects that include
hot cracking and porosity. Friction stir welding (FSW) is a
solid-state joining process that can avoid these problems and
beingwidely used for componentsmade of aluminumalloys.
Because the joining occurs at a temperature that is lower than
the melting point of the material, solidification cracking
defects can be eliminated. This study investigates the SCC
behavior of FSWAA7075-T651 joints.Horizontal-type SCC test
was conducted on circumferential-notched tensile (CNT)
specimens exposed to 3.5 wt.%NaCl solutions under various
axial stress conditions. The different regions of the fractured
specimens, such as the machined notch, SCC region and
region of ultimate mechanical failure were analyzed by
scanning electron microscopy (SEM) to establish the mech-
anism of SCC. The threshold stress of parent metal (PM) and

stir zone (SZ) of the FSW joint were found to be 242 and
175 MPa, respectively.

Keywords: aluminum alloy; axial load; circumferential-
notched tensile specimen; friction stir welding; stir zone;
stress corrosion cracking.

1 Introduction

High-strength aluminum alloys are generally used in
aerospace components, automotive vehicle sprockets,
defense and naval applications owing to their high specific
strength, easy machinability, and good formability, high
strength-to-weight ratio and corrosion resistivity (Rajaku-
mar et al. 2012). AA7075-T651 aluminum alloy (Al–Zn–Cu–
Mg), a useful low temperature alloy, has superior corrosion
resistance due to the adherent oxide film on its surface
(James et al. 2003; Singh et al. 2011). Friction stir welding
(FSW) is an ideal process for joining 7075 series aluminum
alloys as, unlike conventional fusion welding processes, it
is less susceptible to causing porosity, hot cracking and
distortion of the weldments. It was developed as a solid-
state joiningmethodwith significant application in various
manufacturing industries and has resulted inwelded joints
being used in defense and automobiles applications (Çam
et al. 2017; Rhodes et al. 1997).

FSW joints normally comprise four different regions:
unaffected parent metal (PM), heat-affected zone (HAZ),
thermomechanically affected zone (TMAZ) and stir zone (SZ).
The features and extent of these regions depend on the flow
behavior of the deformed material under the action of non-
consumable tool rotation. The weld nugget microstructure
composes of equiaxed grains that are significantly finer than
thePM.The frictional heat developedduringFSW, softens the
material around the tool. In addition, the tool shoulder
generates additional heat which plasticizes the material. The
rotating tool transfers the softened material around the tool
pin. Thus, the SZ experience high plastic deformation and
recrystallize. Appreciable changes in the SZ microstructure
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Abstract: Whatever framework is embraced to coordinate the automobile to its thought process unit — be it a hand shift 
gearbox, a 'hot' shift gearbox or completely automatic unit, a complex and generally expensive mechanism is ordinarily 

included. More than expected plan office consideration is centeredaround this region of a recently imagined vehicle. Grounded 
plan systems for transmission gearing were accessible before the principal automobile or even the inner combustion motor was 

created; solid answers have in this way been generally accessible from the planning phase. The intricacy of the mechanisms 
has additionally requested, on account of amount delivered vehicles, thorough drawing designs of the variety of segments 
included with the goal that resilience stacking can be read and the requirement for exceptionally talented fitting, during get 
together, decreased. The present-day meaning of the creator's commitment is additionally improved by the need to guarantee 

without a doubt the base of expensive turn of events or creation changes. The cautious determination of gear ratios for a 
manual unit, or of control boundaries in an automatic one, can drastically influence the presentation or driveability of the 
completed vehicle. 

 

Introduction  

With numerous points of interest, for example, tight structure, high efficiency and stable speed proportion and so 

on, gear train has been generally utilized in numerous mechanical fields. At the point when the gear reducer is 

running, gearbox vibration is produced, because of the impact of the gear pair dynamic lattice power, which not 

just influences the soundness of the transmission framework, yet in addition creates commotion. What's more, 

inordinate commotion delivered by a reducer causes group exhaustion, stressed correspondence, and conceivable 

hearing harm. To guarantee a calm, smooth, and safe activity of a gear transmission framework, it is important to 

comprehend mechanisms of the powerful reaction and clamor radiation of the gear reducer, then, their decrease 

is profoundly wanted.  

With the expanding interest for calmer gear frameworks, a lot of work has been accounted for in the writing on 

examining the vibration and commotion of the gearbox. Mohamed et al. constructed the gearbox vibro-acoustic 

framework by utilizing a three-dimensional limited component (FE) approach, and the acoustic reaction of the 

framework was assessed. Velex and Maatar processed the unique reaction to work solidness variety for 

mathematical gears. Their outcomes showed the effect of lattice firmness minor departure from dynamic reaction 

and tooth loads. Jean et al. built up a trial and mathematical investigation of dynamic marvels including gear 

impacts with one free gear inside an auto gearbox. Barthod et al. managed the clatter clamor, brought about by 

variance of the motor force under unique conditions, which could cause different effects inside the gearbox. Kato 

et al. mimicked the vibration and commotion radiation of a solitary stage gearbox by joining limited component 

(FE) vibration investigation with limit component clamor examination. The aftereffects of this examination very 

much concurred with the comparing estimated information. Spike and helical gears were tried in the NASA gear-

commotion apparatus to analyze the clamor created by various gear plans. Valuable decisions about the impact 

of the gear plan boundaries on gearbox emanated clamor were drawn. 

 

Literature Review 

Portal axle is a superior trade for typical back tire hub in rough terrain driving conditions. It is intended to give 

more ground leeway to the differential unit. Prod gears are displayed and mimicked to discover its dynamic 

conduct. Modular examination was done on three diverse mix of gear trains in the gearbox utilizing FEM under 

both pre-stress and free pressure conditions. Through modular examination reverberation qualities of a 

construction can be anticipated. Mass and firmness of a framework impacts the general unique reaction of a 

framework. Initial six mode shapes and eight regular frequencies were found. Nobody characteristic recurrence 

coordinated with working recurrence. Modular examination of mechanical framework permits forecast of 

characteristic frequencies and relating mode shapes. Firmness of a design changes as indicated by the heap 

variety. Modular examination was done in effect pound under various stacking conditions with shifting cross 

section solidness.  

 

Normal recurrence increments with increment in burden. AnkurSaxena et al have researched the impact of lattice 

solidness on mode shapes and normal frequencies of geared rotor framework. Modular investigation includes 
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ABSTRACT 
 
This study presents the design and development of servo stabilization system for 
airborne applications in specific missile and radar applications.The main objective was 
to study the stability of the loads and structural analysis of the Servo Stabilization 
system. The major significance of this design is to withstand the payload with 
respective to dynamic conditions. To initiate this approach, several methods were 
applied to achieve better performance. Geared Servo Mechanism, Linkage Mechanism, 
Direct Drive Mechanisms each have their own advantages and disadvantages.The 
geared servo systems had a minimum back lash among them. If the LOS angle disturbs, 
it will lead to reduction in the tracking accuracy. Based on the practical experiences 
and literature survey, Direct Drive stabilization was selected and analysis carried out 
to meet the specifications. Direct Drive servo system was preferred for the project to 
avoid the back lash of the gears. The servo stabilization system contains Mechanical 
components like linkages, Payload carrier (Antenna Servo interface Plate), bearings 
etc., Electrical components like BLDC Motors and Drivers. The feedback sensors were 
selected based on the accuracy which plays a key role in the tracking. Before realizing 
the hardware implementation, a full scale CAD model had been developed in solid 
works and analysis process done for structure using Ansys. The main concentration on 
Antenna servo interface plate which has a high severity to withstand the particular 
load as per the design thickness 2mm was maintained for aluminum which was not 
satisfactory. To increase the stiffness of the system, different material were chosen like 
EN 24 and EN8 for the analysis to satisfy the responses. The study is organized as 
follows, it begins with the introduction and design specifications of the system; 
explores the selection of servo Mechanism and material and design considerations; 
Design Methodology; and finally ended with results and conclusion.  
 
Key words: Servo stabilization, gimbal, azimuth, elevation, direct drive, gear 
mechanism, linkage, pivot, payload, bulk-head, los, backlash, tracking accuracy, angular 
freedom. 

 
 

INTRODUCTION 
 

The Main purpose of this study is to design and realize the 
concept of high precision mechanics and selection of the 
right components for the selected mechanisms. For the 
study of the servo stabilization system, the following 
mechanisms are considered 
 
(1)Gear Mechanism 
(2)Direct Drive Mechanism 
(3)Linkage mechanism 
 

The     Selection     of     components     was     done  based  on 

 
calculations and analysis of the different components in the 
systems. 
 
Approach 1: Using theoretical calculations 
Approach 2: System engineering and modelling 
 
In airborne radar systems, fast responding angle tracking 
servo stabilization is required to counter high velocity and 
maneuverable targets, but in conventional systems(geared 
or linkage), the mechanical inertia is more likely to move 
the payload.  Hence, we move forward with futuristic direct  
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Abstract 

The differential can be expressed as a gear train used to control the speed and torque to the rear wheels. 

While proceeding, the fundamental necessity of the vehicle is to control the speed of rear wheels with 

the goal that the vehicle turns easily on road surface. The differential basically comprises of three shafts 

and gear train plan. The main shaft is propeller shaft which gives the need torque and speed to 

differential for turn. The other two shafts are hub shafts mounted for each rear wheels. These shafts are 

joined to propeller shaft by crown gear and pinion game plan in this way making a slope pair of gears. 

The two fundamental pieces of differential transmission system, one is crown gear which gives suitable 

speed to turn the vehicle and another is pinion which gives permissible speed and torque to turning the 

vehicle. Hence, the analysis of such crown gear and pinion makes need for strength. The principle 

objective of this paper is to perform mechanical plan of differential gear box and analysis of gears in 

gear box. We have taken dark cast iron and aluminum compound materials for leading the analysis. 

 

Introduction 

At the point when the vehicle is proceeding onward a road and when it takes a turn both the outside and 

inside wheel need to travel distinctive distance so here the differential gearbox comes into job. The 

transmission system utilized in the vehicle contain a segment which is utilized to move power from 

propeller shaft to both the wheels is called as differential. It is a gathering of gear in an epicyclic train 

which grant the rotation of two shaft at two diverse speed, utilized at the rear side of the vehicle to turn 

the wheel quicker than the other. The differential is utilized twoly, one is that it gets an information and 

makes two yields while other is that It gets two data sources consolidated it and gives one yield. The 

differential is situated in the middle of the two-rear wheel of the vehicle to turn one wheel quicker than 

the other. At the point when the vehicle goes ahead, the inward wheel covers less distance than the 

external wheel, so it implies the speed of internal wheel must be not exactly the external wheel. Be that 

as it may, when the vehicle goes straight both the wheel turn at a similar speed. To give both the 

condition differential gearbox is utilized.  

At the point when the vehicles one wheel is in mud, snow, potholes or stucked to the snag the two issue 

is that the wheel which is stucked rotates double the typical speed while the other wheel is fixed. This 

is because of the wheel which is stucked has sufficient foothold power acting to the road surface. To 

stay away from this issue the improvement in the gearbox is to be done and the answer for have 

differential locking system which give commitment or separation. The plan of the differential impact 

on the disappointment of the differential. As it makes with the gathering of the slant gear it is useful for 

taking heap of the vehicle. Along these lines, the improve the general differential and to stay away from 

disappointment because of loading. 

Literature Review 

Ronak P Panchal and Pratik B Umrigar talked about the qualities of a bevel gear in a unique conditions 

including fitting solidness and different burdens produce are examined. By utilizing a mathematical 
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Abstract: Healthcare units consume outsized amount of energy, in the present day scenario. Within 

developed countries, the energy utilization of healthcare units may reach up to 16% of the overall energy 

usage in profitable sectors. In this study the maximum energy consumers in South African healthcare 

units are well-known and approximate energy-efficacy initiatives are proposed, in terms of performance, 

operation and technology .Two thermal energy systems are identified heating, ventilation and air 

conditioning and water-heating systems .At each level, energy-efficacy initiatives are introduced based 

on potential energy savings and the effort required to achieve these savings. In addition, model 

predictive control approaches are discussed and reviewed as part of the further improvement section. 

Average may possibly energy savings ranged from 46%–65% at the base level, while energy savings of 

16%–31% may possibly be expected for energy-efficacy initiatives at the active level. Energy efficacy 

activities at the technical level and the further improvement level may result in savings of 45%–70% and 

6%–12%, respectively. 

 

Keywords: Energy saving, Efficiency, thermal process, Energy management, renewable energy 

 

I. INTRODUCTION 

   Pérez-Lombard, L et.al studied that [1,2], the energy consumption of commercial buildings in developed countries 

ranges from 8%–18%, Healthcare units are the fifth highest energy consumer in the commercial sector, in terms of 

energy consumption. Additionally, it was observed that the energy consumption of healthcare units ranges from 

approximately 43–92 kWh/bed/day. Eberhard, A et.al stated that [3]. In order to reduce the impact that electricity costs 

have on healthcare expenses, energy-intensive systems need to be effectively managed in terms of energy efficacy. A 

huge body of research with the explicit objective to enhance energy efficiency of particular systems in buildings has 

been conducted, particularly in the past two decades . Amowine, N et.al observed that [4,5]. However, a comprehensive 

review of scientific articles on energy-efficiency initiatives in healthcare units are currently lacking, substantiating the 

need for such a review. Therefore, the aim of this research is to conduct a review using a well-established energy-

management systems Javied, T et al [6]. The first stage incorporates energy policy and planning with the aim of 

obtaining an initial energy baseline, energy performance indicators, strategic and operative energy objectives and action 

plans. Prashar, A et.al [7]. Explored that the Plan do check act (PDCA) model has beneficiary of being a powerful, to 

resolve new and recurring issues in any industry.  

   Van Heerden, et.al [8]observed that, another major drawback, similarly as a consequence of the circular paradigm and 

the step-by-step process, is the limitation placed on radical innovation. Therefore, the PDCA model has its focus on 

correcting mistakes rather than preventing it. Consequently, the time required to implement a program with the best 

possible outcome, in this case, maximized energy efficiency , is increased substantially  

 

II. ENERGY EFFECTIVENESS BASED ON THE RECITAL, OPERATION, EQUIPMENT AND EXPERTISE STRUCTURED WORK 

   Hoexter, M.F et.al studied that [9] The sustainability of an energy-management program for the improvement of 

energy efficiency may be evaluated by considering the three aspects; organizational structure, compatibility of 

performance indices and engineering support A well-designed organizational structure supports the sustainability of an 
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ABSTRACT 
As the Internet is rising at a rapid pace, cyber attacks have also increased as a 

result. There is a rapid rise in the form and rate of incidence of these attacks. There 
are several conventional security solutions that exist, but in the case of big data, these 
solutions do not work well. Instead of conventional Processes, shielding big data from 
attacks requires a different approach. The spark tool is used in this article and it has 
several advanced features, such as parallel data processing. Some inbuilt machine 
learning algorithms are included in its library. The dataset used is NSL KDDCUP, the 
scale of which is MBs. This dataset is ideally suited as a test case for big data. An 
approach is suggested for intrusion detection, i.e., SVM classifier is used and a new 
form of approach called Pareto fronts multi objective genetic algorithm is used to pick 
features. 
Keywords: Big data, Security, Intrusion Detection System, SVM 
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1. INTRODUCTION  
Now everyone uses the internet in round the clock. The enormous amount of information is 
created, manipulated and stored every second through the use of the internet. This data can be 
or can be even more in megabytes, terabytes, and zettabytes. This is referred to as Big Data. 
As the term suggests, it is related to information size, but not just questions about data size in 
real Big Data. There are three features of Big Data. "They are referred to as" Big Data 3 V's. 
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Abstract--- As the communication framework has a vital influence on the world, security has 

become a significant concern. The Cyber Physical System (CPS) has become an integral part of 

present day society and most of the infrastructures are constrained by these frameworks. Two 

fundamentally significant parts of these frameworks are being safe and secured. This research paper 

manages the security issues of the data framework in a Cyber physical Systems. An Inverse 

FlipCryp(I-FlipCryp) method has been designed and developed for securing the storage information 

of the CPS. 

Keywords--- Cyber Physical Systems (CPS), Inverse FlipCryp(I-FlipCryp), Security. 

I. Introduction 

Digital physical framework is the popular expression in the business today. CPS is a combination 

of sensors, actuators, control units and algorithms. CPS has characters, for example, sheltered, solid, 

constant, execution and so forth. The security in CPS can be isolated into two classes 1.Information 

Security-chiefly centers around encryption of information. 2. Secure Control Theory-clarifies how 

digital assaults influence the control frameworks. 

Data Security mostly centers around encryption of information gained by the Cyber Physical 

System. The information obtained by the CPS is put away in the data framework. In contrast to 

conventional PC security, the information in the CPS is gotten to by all degrees of individuals. In this 

way it is imperative to give extra security to the information in CPS with the end goal that the 

malignant assaults can be kept away from. The entry of information by the unapproved clients might 

be limited. The security to data framework in CPS is moderately new and more spot light is required 

on ensuring the information. 

II. Literature Survey 

The need of security for CPS is complex. Elements for security are: 

1. Privacy: CPS is utilized in business applications like clinical information [J.Han.et.al, 
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Abstract:  The development in the area of machine learning is outlined in this paper. Machine learning 

has evolved as a new solution in outcome new and accurate decision in large data processing. The 

learning approach has a significant need in the upcoming applications, where a large learning data are 

to be processed in developing a decision. The field of automation in various applications ranging from 

data retrieval, medical application, military applications, security and authentication issues, 

astronomical data processing etc. was developing new interface and solutions for accurate and efficient 

mining. This paper outlines the development in the area of machine learning techniques using various 

learning approaches such as the neural network, classification approach, decision approach were 

presented. Machine learning approach is used as a mode of operation in developing solution based on 

training and testing process, where learning details such as the descriptive features and different 

predictive analysis algorithms in developing the best match decision. Wherein, evolution the area of 

machine learning has outcome with numerous approaches with the objective of faster and accurate 

learning system, the need of improvement in the monitoring factor is yet needed. The constraint of 

machine learning stand in two fold, wherein the complexity and data representation are to be kept lower, 

the demanded accuracy is higher. The evolution and constraint to the existing machine learning 

approaches were outlined in this paper.  

 

Index Term: Machine learning, Learning and decision system, review.  
 

I. INTRODUCTION 
 

Retrieval of information from a large 

dataset is a critical task in various automation 

applications. The demand of building the 

existing approach automated increases the effort 

on machine learning for present and future 

applications. The recent developments in the 

area of machine learning have developed in deep 

learning [1], Bayesian modeling [2], non 

parametric processing [3] etc. The increase in 

the volume of data in the registered data base 

has increase the demand for new  machine 

learning approach, where a large signaling 

request and data accessing. With the evolution 

of machine learning, new techniques to make the 

process faster and efficient is been focused. 

With evolution of new architectures and network 

layout, the distribution of data is not confined to 

a specific location, but to maintain a large 

distribution of data units are distributed over a 

wide network communicating each other to 

deliver the data. In the evolution, new topology  

 

 

 

such as the cloud computing [4], 

distributed computing [5], heterogeneous 

network [6] have evolved. Machine Learning 

(ML) methods developed as a learning system in 

data interface, has shown a significant 

improvement in offered services and data  

performance, however these approaches has a 

constraint of high computing overhead, false 

decision under semantic conditions, and higher 

latency issue in data exchange [7]. 

Machine learning is developed as a 

synonym to human learning system. The 

approach predicts the observation and makes 

decision based on the past learning. The data 

acquisition and processing is a major part of a 

machine learning system. The development of 

machine learning system has a critical usage of 

data updation which can be developed online or 
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Abstract 

The article deals with the experimental investigation on the bond strength for the 

triple blended steel fiber self-compacting concrete (TBSFSCC),and its variation with the 

percentage of the steel fiber content. Self-Compacting Concrete (SCC) is designed with the 

mineral admixtures such as micro silica, and flyash as supplementary cementitious 

materials(SCM's). These SCMS are used as the additives for SCC at 10 and 20 percentages 

respectively for the partial replacement of cement, to fulfil the norms of the SCC as per ACI 

specifications. The embedment length of steel bar  of diameter 12mm, was fixed as 100mm 

length in all the standard specimens. The Fe-415 grade of the steel rebar is used in this 

experimentation. The bond strength of this triple blended Self-Compacting Concrete 

(TBSCC) is evaluated by pull-out test in the universal testing machine. Later, the ordinary 

steel fibres are added to the volume of the concrete at various percentages like 0.2, 0.4, 

0.6,and 0.8. For each rebar the test results for the bond strength along with slip, and mode of 

the failure were recorded. The comparison of these results clearly indicates that the 

contribution of the steel fiber percentage on the bond strength of the TBSCC and the 

conclusions are drawn. 

KEY WORDS: Self-Compacting Concrete, Triple Blended, Micro Silica, flyash, Steel 

fibers, Bond Strength, Pull-Out test, Slip of rebar. 

I.INTRODUCTION 
Wherever compaction of the concrete is not practically feasible, the concept of the 

Self-Compacting Concrete will be used. SCC was developed in Japan by Okamura and Ouchi 

[1], later Ozawa, and Nan-Su [2,3] have given very significant encouraging results in this 

type of  concrete. Rebar slip is one of the main reasons for the failure of the concrete 

structural element. This may occur due to corrosion of the embedded steel rebar, or loss of 

the bond strength of the concrete with this rebar. The behaviour of the concrete structural 

elements like beam, columns is dependent  upon the bond between the concrete and rebar 

used in it as reinforcement. The Bond strength is the resistance against the tangential shear 

developed between the concrete and rebar in it. The magnitude of this bond strength is 

dependent upon the denseness of the concrete (grade of the concrete), type of the rebar used 

in it as reinforcement. When fibers are used in this grade of the concrete; it will become more 

stiff and dense. Because of this  in the concrete composite  the bond strength is enhanced and 

this depends on the percentage of fiber, its geometrical and physical properties. Several 

researches have already used various types of  fibers in the normal vibrated concrete (NVC), 

for evaluation of the bond behaviour, and mode of  failure. The novelty of the present work is 

to study the behaviour of this bond strength for the triple blended Self-Compacting Concrete, 

in which the steel fiber of different percentages and optimum aspect ratio was adopted. The 

bond between the rebar of 12mm HYSD (high yield strength deformed), and the concrete in 

the structural elements  influences in many aspects, such as the strength of the lap splices in 
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Abstract  This article deals with the comparison 
between the metakaolin and condensed silica fume 
contributions in the flyash based self-compacting concrete 
(SCC). Self-compacting concrete with mineral admixtures 
like flyash and condensed silica fume is prepared by 
cement replacing partially at 20 and 10 percentages 
respectively. M40 grade of the concrete was designed by 
adjusting the ratio of the fine aggregate to the total 
aggregate volume to fulfill the requirements of the SCC. 
Another M40 grade of SCC is designed with the flyash and 
metakaolin as the mineral admixtures with the same 
percentage of replacement for cement by mass. 
Rheological properties are examined as per EFNARC 
specifications for flowability; passing ability and 
segregation resistance for both the triple blended 
self-compacting concretes (TBSCC). For getting the 
required flowability of concrete and for modifying the 
viscous nature of the concrete, superplasticizer and 
viscosity modifying agents are additionally added to the 
concrete.  The structural properties like compression and 
split tensile strengths of the specimens are recorded by 
conducting the standard tests. By comparing the strength 
results, it is concluded that metakaolin and silica fume have 
only marginal changes between them in the rheological as 
well as the mechanical properties of the triple blended 
self-compacting concrete. 

Keywords  Self-compacting Concrete, Triple Blended, 
Metakaolin, Condensed Silica Fume, Flyash, Rheology of 
the Concrete, Structural Properties, Superplasticizer, 
Viscosity Modifying Agent (VMA) 

1. Introduction
Compaction of the concrete has a very significant role in 

obtaining the required strength of the concrete. But in the 
fabrication of thin concrete structural elements, the 
compaction is too difficult, and also for placing the fresh 
concrete in the dense reinforcement zones. To overcome 
these difficulties, in the late 90’s Okamura, Ochi and 
Ozawa have introduced the self-compacting concrete 
technique. With this, the concrete fills all the places of the 
formwork by its weight and there is no need for the 
compaction for becoming dense. The self-compacting 
concrete can be placed either by pouring or pumping, 
depending upon the structural elements like slab, beam, 
and column. Due to the addition or replacement of mineral 
admixtures such as flyash, condensed silica fume, and 
metakaolin the workability property of the concrete is 
influenced and also enhances the structural properties like 
compression, tensile and flexural strengths. The chemical 
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Abstract 

The present paper presents the experimental study carried out to evaluate the characteristics 

of basalt fiber reinforced concrete and also the properties of concrete when basalt fibers are 

added to it along with flyash. All the experiments were conducted following the Indian 

standards. The test programme was conducted for fresh and hardened concrete properties. 

The fresh concrete properties consisted of the tests like slump, time of setting, bleeding, 

temperature and density. The hardened concrete properties determined are compressive 

strength, flexural strength and split tensile strength. The strength of concrete by replacing the 

cement with flyash in 20%, 30%, 40% proportions along with basalt fiber is found out. The 

concrete specimens are cast with basalt fibers in the proportions of 0.25%, 0.5% and 0.75% 

by volume of concrete.  Specimens of high strength fly ash concrete with basalt fibers were 

cast, cured and tested for different strengths.  

        The tests show that basalt fiber can be easily mixed in the concrete without any balling, 

bridging or segregation. There was a noticeable increase in the flexural and split tensile 

strengths due to the addition of basalt fibers. When the concrete is partially replaced with 

flyash there was improvement in the workability and also strength at optimum percentage. 

High strength flyash concrete with basalt fibers is not only economical but also offers 

resistance to corrosion.  

Keywords: Mineral Admixtures, Chemical admixtures, basalt fiber, segregation, corrosion  

I. INTRODUCTION 

 Plain concrete possesses a very low tensile strength, limited ductility and little resistance to 

cracking. Internal micro cracks are inherently present in the concrete and its poor tensile 

strength is due to the propagation of such micro cracks, eventually leading to brittle fracture 

of the concrete. It has been recognized that the addition of small, closely spaced and 

uniformly dispersed fibers in concrete would act as crack arresters and would substantially 

improve its static and dynamic properties. This type of concrete is known as Fiber Reinforced 

Concrete. Cement concrete has established itself as the most preferred material of 

construction in Industries, Infrastructure projects and housing, owing to is versatility, ease in 

production and placement and knowledge about its behavior. However three factors are 

gaining emphasis in this respect. The first one is the durability aspect of concrete, which 

affects the performance of the structure in its life period. The second one is the need to 

achieve economy by improved design and reduction in cost  of materials and construction. 

The third one is economy conservation and environmental protection. These three factors can 
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A B S T R A C T   

Catchment area is observed to be standard unit for management of the natural resources. The origin of catchment 
area parameters using Remote Sensing (RS) and Geographical Information System (GIS) and use Soil Conser-
vation Services Curve Number (SCS–CN) methods is the running trend for hydrologic estimation of catchment 
areas. Urban runoff increases significantly due to increased impervious area and decreased the forest area. 
Estimation of land use in built-up area plays a vital role as input to the evaluation of runoff. The broadcast 
specification model Soil and Water Assessment Tool (SWAT) has been tested on monthly basis for evaluating 
surface runoff from a small gauging station of Govindpur in NH5 road located along the Budhabalanga river 
basin. By using the GIS technique there have been generated several maps like watershed boundaries, drainage 
line, land use/cover, soil map and slope map. Potential of the model for generating rainfall has been calculated 
for 6 Years interval (2000, 2006, 2012 and 2018) period. The results depict that SWAT model usually performs 
well in simulating runoff according to Nash-Sutcliffe Efficiency (NSE) and Coefficient of Determination (R2) 
values. For monthly stream flow the NSE and R2 values were 0.827 and 0.957 during the simulation period 
respectively. The results of the study indicated that the though land use patterns have changed resulting in in-
crease in agricultural, built-up, water land and decrease in forest and barren land.   

1. Introduction 

Water is the very essential natural resources procurable on earth. The 
life cannot be conceived without it. The earth surface is covered 71% of 
water and in human body 61% of water is available. Everywhere water is 
essential for various purposes. 96.5% covered with water, 1.7% small 
part of water covered groundwater and 0.001% is occurred due to 
precipitation, vapours and clouds. Due to excessive weather condition in 
present days of climate the substantial economics are damaged. These 
days, Remote Sensing (RS) serves as an essential tool to gather data and 
information for hydrological modelling Engman et al. . Remote Sensing 
has the ability to predict or determine precipitation, snow cover, soil 
moisture, and Evapotranspiration and water quality spatially. In addi-
tion, satellite images can give details about properties of watershed (e.g. 
topography, stream network properties). Zhan and Huang (2004) eval-
uated runoff or infiltration by using SCS-CN and GIS techniques. They 

stated that application of GIS models such as dissolving, intersecting and 
a curve number. Overland flow (also known as surface runoff) is a 
fraction of precipitation which takes place as extra tempest water, 
dissolve water, or other origins of flow over the earth’s top. Kannan et al. 
(2008) studied how to reliable calibration and validation in preparing 
the results for the models. In this study the water resources manage-
ment’s problems had increased due to the use of distributed parameter 
models. Surface runoff is an important element of the water cycle and 
the prime agent causing soil erosion by water. Rainfall-Runoff model 
helps to compute – loss rate, peak runoff rate, runoff volume and base 
flow. Chandra et al. employed runoff-rainfall data for identifying the 
NSE parameters in the watersheds. Nash-Sutcliffe efficiency (NSE) 
method is for sediment yield. It is employed for – flood protection, 
forecasting of real time flood, water demand forecasting, water re-
sources management and to assess the modification in stream flow. 
Climatologically parameters are also having great influence on the 
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ABSTRACT:  

 

This paper proposes theresearchwork on 

control and performance evaluation of grid 

connected Wind Energy Conversion System 

(WECS) with Permanent Magnet 

Synchronous Generator (PMSG).In this 

work, the Wind Turbine Emulator with Self 

Excited Induction Generator (SEIG) data is 

taken and compared with simulation results 

of PMSG based WECS reveals that the 

performance of PMSG based WECS is 

better than SEIG based WECS. The Five-

Level Neutral-Point Clamped Multilevel 

Inverter (FLNPCMLI) is coupled with grid 

for variable speed WECS. The real time 

system is compared with simulation results 

which demonstrate that the proposed Five 

level inverter gives better performance than 

two level inverter with PMSG based 

WECS. 

 

Key words: PMSG, Wind, NPCMLI,WECS 

 

I. INTRODUCTION: Uneven heating 

by solar radiation, of the earth‟s surface 

causes temperature differences in the air 

masses, causing movement known as wind 

flow. This wind flow is further accentuated 

by the spin of the earth [1].Solar radiation 

heats up the land and water bodies. The 

rate of absorption of heat being different, 

the land mass gets heated up faster than the 

water bodies and the air above the land 

mass is heated by convection and 

radiation.  

 

 

 

 

Hot air being less dense is lighter and it 

rises above, giving space for cold air to 

occupy, which again gets heated up in 

due      course of time and the cycle 

follows. On similar lines, the equator 

gets heated up than the poles of the 

earth, causing atmospheric wind cycles 

[1]. 

POWER IN WIND 
 

The power (PM) developed by an air mass 

of density (ρ) flowing at a velocity (v 

m/sec), through an area (m
2
), is given by 

PM=
1 

2ρAv
3
Cp Here Cpis 

coefficient of power of the blade. 

Fig 1. gives the variation in coefficient of 

power vs tip speed to wind ratio. 
 

Fig 1. Typical coefficient of power curve 

 

The limits of power coefficient, known as Betz Limit 

indicates that the max power which can be transferred 

from wind flow does not exceed 59.3 % [18]. Due to 

practical reasons such as friction, rough surfaces of 

turbine rotors etc, the power coefficient, however lies 

in the range of 25 to 45 %. 
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Abstract: 

Mobile Ad hoc Networks is enormously used owing 

to its mobility in addition to flexibility in a 

widespread range of applications. Since, the mobile 

ad hoc network is an autonomous system which is 

generated by mobile nodes without any 

infrastructure support. The cooperative and dynamic 

nature of the MANET affects the data transmission 

through the network.  Therefore, the secure routing 
protocol is required to develop for protecting the 

routing and application data. In this paper, a 

neighbor node discovery is developed for identifying 

the black hole nodes in the MANET. Additionally, the 

multi detection routing protocol is used to generate 

the routing path through the network. The key 

objective of this research is to generate the routing 

path without any interruption of black hole nodes. 

The performance of the proposed technique is 

analyzed in terms of energy consumption, lifetime, 

packet delivery ratio, throughput and end to end 
delay. Additionally, the proposed method is 

estimated with the existing method namely EIMO–

ESOLSR. The energy consumption of the proposed 

technique is 115J for 10 misbehaving nodes which is 

less than the EIMO-ESOLSR 

Keywords: Black hole node, mobile ad hoc network, 

multi detection routing protocol, neighbor node 

discovery and secure routing protocol. 

I. INTRODUCTION 

MANET is generally a pool of self-sustaining 

movable nodes that communicated over the wireless 

connections [1]. The nodes in the MANET has the 

responsibility for transmitting the data as well as the 

unpredictable MANET structure is created, when the 

nodes are randomly join or leave the network while 

transmitting the data packets [2]. The nodes of the 
MANET is act as source as well as a router [3]. 

Since, the MANET is operated in the infrastructure-

less environment that doesn’t has any central 

infrastructure to manage the network functions. The 

mobile node in the MANET has restricted 

transmission range i.e., a few 100 meters. Hence, the 

intermediate nodes are used to perform the data 

transmission, when the desired node is not in the 
transmission range [4] [5]. This is obtained by using 

the two kinds of MANET networks such as single-

hop and multi-hop [6]. Generally, the routing 

protocols in the MANET is classified into three types 

such as proactive, reactive, and hybrid protocols [7]. 

The MANET is used in various applications such as 

smart agriculture, disaster recovery, military 

applications, scientific research and wildlife 

monitoring [8].  

The major characteristics of the MANET 

are limited battery power, limited bandwidth and 

dynamic topology. This characteristic creates the 

difficulty while generating the transmission path in 

the MANET [9] [10]. The inherent characteristic of 

the MANET such as dynamic topology and open 

wireless medium causes the network as susceptible to 

security threats. Therefore, it is to deliver the secure 

and trusted communication over the MANET [11]. 

The selfish or malicious node affects or even rejects 
the data transmission of any node which present in 

the networking domain [12]. Besides, the packet drop 

through the network is mainly depends on the 

malicious node or threats [13][22]. Since, the 

network without any centralized infrastructure is 

required to be use the trusted certification authority 

or key distribution center for delivering the 

cryptographic keys to improve the authentication 

during transmission [14][23]. The security 

mechanism used in the MANET required to provide 

the integrity, authentication, non-repudiation, 

confidentiality and availability over data 
transmission [15][24]. The major aids of this 

research are given as follows: 

 The black holes in network are detected by using 

the neighbor node discovery during 

communication. This neighbor node discovery is 

required to be used only once to detect the black 

holes. This helps to minimize unwanted energy 
dissipation through the network. 

 A multi detection routing protocol is used to 

identify the shortest path through the network. 

Since, the information about the black hole 
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Abstract-   The mobile ad hoc network (MANET) is organized with the group of mobile nodes that are 

communicated in a wireless medium. However, several malicious activities are present in the MANET 

that can interrupt the data transmission. In MANET, Black-hole (BH) attacks are the crucial malicious 

activity that can able to drop the packets while transmitting the messages. To prevent the BH attacks in 

MANET, the current research develops the Optimized Fisheye Swarm Routing Protocol (OFSRP) model. 

Here, the developed OFSRP approach detects the BH attacks in the network and transmits the message in 

a secure path. Moreover, the developed model creates a network based on the structure of ‘Fisheye’ that 

is utilized for securing the communication. The implementation of this developed protocol is done with 

the use of Network Simulator 2 (NS-2) tool. Moreover, the performance metrics are evaluated with 

existing methods in terms of Packet Delivery Ratio (PDR), prevention accuracy, throughput, and end-to-

end delay. 

Keywords – mobile ad hoc network, malicious activities, Black hole attack, routing protocol, 
 

I. INTRODUCTION 

 

In recent years, MANET is an efficient and exciting technology due to the rapid proliferation of 

communication devices in the wireless medium 
[1]

. Ad hoc networks are utilized for many 

applications because it is more reliable for preserving the capability of the traffic load, 

robustness, and flexibility 
[2]

. In general, MANET is a collection of devices that are employed to 

transfer the message in a wireless network 
[3]

. Also, these MANET is not having a particular 

infrastructure like mobile switching centers and base stations 
[4]

. So, nodes in the network are 

freely moved anywhere in the channel while communicating between the nodes 
[5]

. In MANET, 

the mobile nodes are employed for sending the message from the initial hub to the target and the 

in-between nodes are doing the function of router 
[6]

. MANET nodes are utilized the dynamic 
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 Electroencephalogram (EEG) is basically a standard method for investigating the 
brain’s electrical action in diverse psychological and pathological states. Investigation of 
Electroencephalogram (EEG) signal is a tough task due to the occurrence of different artifacts 
such as Ocular Artifacts (OA) and Electromyogram. By and large EEG signals falls in the  range 
of DC to 60 Hz and amplitude of 1-5 µv. Ocular artifacts do have the similar statistical properties 
of EEG signals, often interfere with EEG signal, thereby making the analysis of EEG signals more 
complex[1]. In this research paper, Principal Component Analysis is employed in denoising the 
EEG signals. This paper explains up to what level the scaling of principal components have 
to be done. This paper explains the number of levels of scaling the principal components to 
get the high quality EEG signal. The work has been carried out on different data sets and later 
estimated the SNR.

Keywords: Principal components, PCA, Multi scale PCA (MSPCA), Denoising, and SNR.

 The study of Electroencephalogram is 
very much helpful in diagnosing different disorders 
of the nervous system. EEG is the electrical action 
recorded from the scalp surface, which is picked 
up by conductive media and electrodes1-3. EEG 
has been performing a vital role in investigating 
brain activities in clinical application and scientific 
research for several years4-6. The EEG signals can 
be contaminated by various artifacts, of which the 
major noise source is ocular artifact, which includes 
Eye-movement and eye-blink’s7. However, artifacts 
are the major enemies of high-class EEG signals.  
The mixing up of these ocular artifacts with the 
EEG signal at the time of recording causes the 
problems in the accurate estimation of EEG signal. 
These artifacts will plunge into either of the 2 

categories namely, technical and physiological 
artifacts. Power line noise 50/60Hz falls into 
technical artifact category while the artifacts that 
crop up  because of ocular(EOG), heart(ECG) and 
muscular activity(EMG)  falls into  physiological 
artifacts category respectively8.
 Regression in the time domain and 
frequency domain9-11 methods were proposed in 
removing eye blinks artifacts. These methods 
require a reliable reference channel. This channel 
can be contaminated by EEG. So, EEG has to be 
removed from the reference channel by regression 
techniques. Hence, the regression methods are not 
the finest to remove EOG artifacts.
 Principal Component Analysis is one of the 
available techniques for extracting the information 
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INTRODUCTION

As of now, there are seven types of coronavirus in humans 
that exhibit similar symptoms that cause disease. Four in this 
list are more often with symptoms of a cold. OC43 and 229E 
type coronavirus grounds common cold. HUK1 and NL63 are 
serotype coronaviruses that are also related to the common 
cold. These four viruses rarely effect on respiratory system 
in infants, aged, and less immune. But, another three of sev-
en types of infections are more extreme and cause a notice-
able impact on the respiratory system in humans.1,2 Middle 
East Respiratory Syndrome (MERS) is one of a severe type 
of coronavirus which first emerged in Saudi Arabia. Later 
prominently it is transmitted to the Middle East, Asia, Africa, 
and Europe.7 Severe Acute Respiratory Syndrome (SARS) is 
another type of coronavirus came into sight in china in 2002. 
Fortunately, there is no further notice of SARS cases identi-
fied. These types of coronaviruses are zoonotic that cause 
severe infections in the respiratory system, which originates 
from infected animals to humans.8 

Now, in late 2019, Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) is another type of coronavirus 
outbreak in China and soon transmitted all over the world. 
International Committee on Taxonomy of Viruses (ICTV) 
nomenclate novel coronavirus as COVID-19. This infection 
affects the respiratory system. Upper respiratory tract like 
nose, throat, and sinuses or lower respiratory like windpipe 
and lungs are severely damaged and leads to shortness of 
breath. Similar to other coronaviruses, it is prone to get trans-
mitted from person to person. Infected patients have to un-
dergo treatment identical to the procedure for Cold.9

The key symptoms of Covid-19 patients include Fever, 
Cough, Sore throat, Breathing problem (Shortness of breath 
or trouble breathing), Shivering, Body pains, Headache, Fa-
tigue, Loss of smell or taste, vomiting, Diarrhea. Covid-19, 
in its extreme, leads to pneumonia, respiratory system fail-
ure, and death due to the release of cytokine which affects 
the immune system by making bloodstream with inflamma-
tory proteins results in killing tissues.2 
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ABSTRACT
Background: Coronavirus is an unpredicted anti-human biological calamity. This virus questions the entire globe on its state and 
characteristics, which lead physicians, virology practitioners to give conditional statements and fearful myths. 
Objective: This analysis aims to provide a probability to get infected with Covid-19 for patients with various health complications. 
Methods: Data set from Mexican government contains 566,602 Covid-19 test samples. Data analytics adhere to 16 parameters 
of habitual and health constraints on this data set are evaluated using R software. 
Results: 7 out of 16 parameters exhibited Extreme Severity in getting infected with Covid-19, while other 6 and 3 are categorised 
into moderate and less severity respectively. 
Conclusion: Risk factor analysis alerts the persons with these 16 parameters to take necessary precautions and preparedness 
for Covid-19.
Key Words: Coronavirus, COVID-19, Risk factor analysis
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Abstract: Improved GPS/INS/RFID integration method based on loosely coupled integrated federated 

approach (LCIFA) of variants of sigma point Kalman filter is proposed for vehicle localization application. It 

is applied to improve vehicle localization accuracy ubiquitously. This integrated localization method is useful 

in both indoor and outdoor environments comprises of different scenarios: Open area, dense area and tunnel 

area where GPS works in Open environment (GPS signal is available);GPS/INS works in dense/Semi-dense 

environment (GPS availability is short) and GPS/RFID works in Tunnel like area (No GPS available). GPS or 

GPS/INS system is used in outdoor environment and only Active RFID tags are hired (instead of complete 

RFID system) in case of indoor environment like Tunnel. A novel RFID tag placement strategy is introduced 

as placing active RFID tags at divider which gives very accurate localization with low cost investment and 

also passive RFID tags on the road side units i.e. sign posts. In this paper, the modeling of the LCIFA using 

sigma point Kalman filter based on position model only and TDNN is designed and simulated which provides 

better results as compared to real time evaluation. This is one of the novel sturdy approaches to vehicle 

communication. 

Keywords: Vehicle localization, two stage sigma point Kalman filter, GPS/IMU/RFID, Time Delay Neural 

Network 

1. Introduction 

Vehicle localization is a key issue that has recently attracted attention in a wide range of applications. In 

modern intelligent transportation system era, unified vehicle positioning is a fundamental task. Nowadays, for 

outdoor vehicles positioning, there are many well-known low cost positioning systems as one of them is based 

on the GPS     [1, 2] solution. Unfortunately, the GPS devices can be highly affected by errors due to satellite 

signals blocking, reflections (forests, tunnels and urban environments) or interferences. Also, inertial navigation 

systems (INS) are one of the earliest forms of navigation techniques. INS, functions on the principle of dead-

reckoning[3], has a potential problem of ‘‘integration drift” which is the accrual of small errors with time, which 

are composed into still greater errors in position. For indoor vehicles positioning like tunnels GPS outage occurs 

and use of INS is less beneficial because of addition of small errors with time. In such cases RFID[4] plays an 

important role for accurate vehicle positioning. 

In vehicle localization individual system cannot works ubiquitously. So to provide continuous accurate 

vehicle position, system integration approach plays an important role.  One of the earliest approaches in 

integration is to use Kalman filter. There are usually two ways that multiple sensors data can be fused based on 

Kalman filter [5]: one is centralized Kalman filter, the other is distributed Kalman filter. The centralized Kalman 

filter, in theory, can obtain the optimal system state estimate, but the drawbacks are the high dimensions of 

system states and the heavy computational load, affecting the dynamic and real-time performance of the filter. 

When a sensor’s measurement has a larger deviation, the deviation will be propagated to the estimation of all 

the state variables, leading to the filtering accuracy and stability decrease.  

The distributed Kalman filter is a two-stage data processing technology which substitutes the original 

centralized filter with a global filter and several local filters. In the first stage, local filter fuses each sensor 

information directly in parallel to produce the optimal local state estimation, In the second stage, the global 

filter fuses the state estimation of the local filters, producing the best overall estimates. Federated Kalman filter 

is a special distributed Kalman filter, its special feature is that it includes a process of information allocation. 
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Abstract: 

A ring coupled rectangular microstrip patch antenna (RC-RMPA) and Strip connected ring 

coupled rectangular microstrip patch antenna (SCRC-RMPA) with different orientations for 

dual, triple and multiand applications in the frequency range of  2-12 GHz are developed. Based 

on the surface current distribution antennas are analyzed for the possible dominant and higher 

order  resonance modes. Further SCRC-RMPA with four orientations of 0o (along the length 

axis of the patch antenna), 90o, 180o and 270o is analyzed. These orientations increase the length 

of the surface current leading to decrease in dominant mode resonance and possible 

redistributation of higher order modes leading to multiple resonances. The proposed antennas 

are simulated using 3DEM of Mentergraphics and validated using Vector network analyzer. 

Keywords:  Microstrip patch antenna, multiband, Compact, ring coupled. 

 

I. INTRODUCTION 

Since the inception of wireless networking and portable devices, the need for light weight 

antennas is growing. Because of the low profile and planar configuration, the Rectangular 

Microstrip Patch Antenna (RMSA) is used widely. Nevertheless, the size of the low frequency 

RMSA becomes large and the bandwidth is small. Many techniques were published in literature 

to obtain both compact and broadband antennas such as using high relative permittivity 

substrates, shorting pins at appropriate position inside the radiating patch and etched slits etc. [1-

5]. Advancements in the wireless communication field require RMSAs which provide dual / 
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(57) Abstract : 

SHORT-TIME CONTACT BELL PUSH SWITCH The present invention relates to a bell push switch (200) which is configured to keep the electrical contact points (330, 335) connected only for a short fixed duration and to disconnect the contact points (330, 335) 
even if the push button (205) is kept pressed for longer period. When the push button (205) pressed by a finger, an inner actuator (350) is pressed down until a terminal point, at which point the actuator (350) is released to return to its unpressed position slowly under 

the dampening action of a high viscous fluid (390) on a pinion (360) driven along a rack (355) connected to the actuator (350). The slow returning of the actuator (350) delays the breaking of the contact points (330, 335), thus providing a short time of contact between 

two electrical terminals (212, 227) of the switch. Fig. 3 

No. of Pages : 22 No. of Claims : 4 
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(57) Abstract : 

Abstract FOOT OPERATED HAND SANITIZER DISPENSER The present invention relates to a foot operated hand sanitizer 

dispenser (300) comprising a slender vertical tube (310), a foot pedal (380), a container (320) containing the sanitizer liquid (345), a 

DC motor pump (410), a motor driver (450) interfaced with a microcontroller (440), and a battery (420). The foot pedal (380) is 

pivotally mounted on a fulcrum (475) at the lower end of the vertical tube (310). The lower end of the vertical tube (310) is provided 

with a non-return valve (315) that is adopted to prevent the sanitizer liquid (345) in the vertical tube (310) from draining back into the 

container (320). The microcontroller (440) is configured to receive power from the battery (420) by turning on a push-to-close power 

switch (430) for a predefined duration while the foot pedal (380) is pressed downward by a user. When the user presses down the foot 

pedal (380), the switch (430) is closed to power the DC motor pump (410) for a short duration, during which the sanitizer liquid (345) 

is pumped up to push out a small quantity of sanitizer (347) that is already within the slender tube (310) due to earlier pumping action. 
Fig. 3 
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