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. " . ISSN-2394- | https://www.jcrevie . .
FPGA Implementation For Shelly Garg ECE Journal of Critical Reviews 2020 . doi: 10.31838/jcr.07.14.514 Yes
R . 5125 w.com/index.php
Image Processing Algorithm.
Performance Comparison Of
High Speed And Low Power
Forward Error Correction (Fec) N i ISSN-2394- | https://www.jcrevie i i
. . Shelly Garg ECE Journal of Critical Reviews 2020 . doi: 10.31838/jcr.07.13.517 Yes
Through Viterbi Decode 5125 w.com/index.php
Communication Channel
Through Xilinx.
Implementation of PID Shelly G ECE Journal of Critical Revi 2020 ISSN-2354- | https://www.jcrevie thJt r:s:/(/ij:/_\lzv .]C;e1\;:\fz.1§cf’g/()aeinc:lg Y
elly Ga ournal of Critical Reviews es
Controller Using An FPGA v barg 5125 w.com/index.php /Uploads/Files/ :
5102316
A Novel Hybrid Fuzzy PD-TID .
. https://www.springe i
Controller for Load Frequency Arabian Journal for ISSN-2193- g https://doi.org/10.1007/s13369-
Bhuvnesh Khokhar EE . R . 2020 r.com/journal/13369 Yes
Control of a Standalone Science and Engineering 567X / 020-04761-7
Microgrid
A novel fractional order
proportional integral derivative X https://www.tandfo
L International Journal of X )
plus second-order derivative Bhuvnesh Khokhar EE Sustainable Ener 2020 1478-6451 | nline.com/journals/g |10.1080/14786451.2020.1803861 Yes
ustai
controller for load frequency 8y sol20
control
A Robust Cascade Controller for
. https://www.tandfo
Load Frequency Control of a Electric Power _
. . Bhuvnesh Khokhar EE 2020 1532-5008 | nline.com/toc/uemp [10.1080/15325008.2020.1797936 Yes
Standalone Microgrid Components and Systems
. . . 20/current
Incorporating Electric Vehicles
International Research .
. . X R 2395-0072 | https://www.irjet.ne
Nuglets: A Virtual Currency Dhwani Agrawal CSE Journal of Engineering & 2020 2395-0056 Wy NA Yes
Technology
International Research -
. . ) . . 2395-0072 | https://www.irjet.ne
Nuglets: A Virtual Currency Abhishek Singh CSE Journal of Engineering & 2020 2395-0056 v NA Yes

Technology (IRJET)




International Research

A Survey on Various Machine ) i R 2395-0072 | https://www.irjet.ne
) i Dhwani Agrawal CSE Journal of Engineering & 2020 NA Yes
Learning Algorithms 2395-0056 t/
Technology
. . International Research .
A Survey on Various Machine . . . ) 2395-0072 | https://www.irjet.ne
i ) Abhishek Singh CSE Journal of Engineering & 2020 NA Yes
Learning Algorithms 2395-0056 t/
Technology
Removal of crystal voilet from ——
i o - i Desalination and water https://www.deswat
aqueous solution using iron Dipti bharti ASH 2020 1944-3994 10.5004/dwt.2020.26387 Yes
X Treatment er.com/
based metal organic framwork
Proceedings of
A Study on Coal Ash Slun https://link.springer.
v i § v . International Conference ISBN 978-981- ps:// pring https://link.springer.com/chapter/
Flow at Higher Solid Navin Kumar ME . . 2020 com/book/10.1007/ Yes
) o in Mechanical and Energy 15-2647-3 10.1007/978-981-15-2647-3_77
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Abstract

This paper presents analytical analysis for a linearization method of a microwave photonic
(MWP) link based on dual-drive dual-parallel Mach-Zehnder Modulator. Electric phase
shifters are utilized to suppress intermodulation distortion terms and to further increase
linearity of the link. A simulation model is designed to evaluate spurious free dynamic
range (SFDR) against third order intermodulation distortion as it is a key performance
measurement parameter of MWP link. A suppression of 68 dB is found in intermodulation
terms and SFDR enhances by 16 dB which ensures the improvement in performance of
link against intermodulation terms.

Keywords MWP - SFDR - IMD - DD-DPMZM

1 Introduction

A potential solution to meet user’s ever rising demand for higher bandwidth is to exploit
high frequency band of radio spectrum as low frequency spectrum is already over occupied
[1]. These high frequency waves i.e. millimeter (mm waves) offers broad bandwidth at cost
of lesser distance travelled [2]. This limitation can be overcome by modulating high radio
frequency (RF) signal upon an optical carrier [3]. This modulated signal is carried over an
optical fiber up to a base station and then received on a mobile station wirelessly [4]. This
technique is termed as radio-over-fiber (RoF) technology and offers low insertion losses,
low transmission losses and remains immune to electro-magnetic interference [5].

The key requirement for designing an efficient RoF link is to find out a method to modu-
late RF signal while suppressing all possible losses [6]. However, most commonly used
modulator in RoF system is Mach—Zehnder modulator (MZM) and perceived as one of
the external modulator [7]. These modulators introduces numerous non-linear terms during
modulation process due to modulator’s inherent non-linearity but considered as promising
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Abstract

Spectrum sensing helps to sense the unutilized spectrum in an opportunistic manner for
cognitive radios. The various cognitive radios work in a cooperative manner to improve
the efficiency of sensing by making use of the heterogeneity of multiusers. Meta-heuristic
methods are being widely used for optimization problems in different domains. The selec-
tion of the best meta-heuristic algorithm results in high performance. These algorithms can
also be used for optimizing the spectrum sensing in cognitive radio network. In this paper,
two meta-heuristic algorithms namely grey wolf optimization (GWO) and dragonfly algo-
rithm (DA) are used for cooperative spectrum sensing in cognitive radio network. These
algorithms evaluate the optimal weighting vectors used in the data fusion center. This is
further used for allocation of spectrum to the secondary users. The proposed methods are
compared with genetic algorithm and particle swarm optimization based cooperative spec-
trum sensing optimization. The results show that both the proposed methods for coopera-
tive spectrum sensing optimization based on DA and GWO have better convergence rate.
Also, the maximum probability of detection is achieved with DA and GWO. Further it is
observed that GWO performs even better than DA.

Keywords Cooperative spectrum sensing - GWO - DA - PSO
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Abstract

Sofiware defined radio (SDR) uses the under-utilized spectrum by the dynamic
spectrum allocation. Cooperative spectrum sensing is extensively used in software defined
radio (SDR) for detecting white space in the licensed spectrum in a efficient manner.
Selection of Fusion rule at Fusion center effect efficiency of spectrum sensing. In this
research article we proposed a optimal weighted Fusion rule in which the weight of local
decision node are altered until we get highest detection probability at the Fusion center.
A Biological heuristic algorithm Cuckoo Search (CS) is used weight alteration.
Simulation is being performed for proposed Fusion rule under the various parameter
variations and compared with conventional hard, soft fusion rule. It is found that
proposed Optimal Weighted Fusion rule work very effective than any Fusion rule.

Keywords: Cooperative Spectrum Sensing, Software defined radio (SDR), Fusion
Centre, Hard Fusion, Soft Fusion, Optimal Weighted Fusion.

1. Introduction

In the recent Technical Environment the effective utilization of the allotted
spectrum is urgent need. Software defined radio (SDR) increase the spectrum
utilization efficiency by the dynamic allocation of the licensed freq band. The
spectrum sensing was first proposed by Urkowitz [1]. In this proposal The received
signal energy with fixed sensing time interval is evaluated and compare with pre-
defined threshold to ensure whether the spectrum is vacant or not .Several spectrum
sensing (SS) method have been investigated like Energy detection (ED), Match filter
(MF), Cyclostationary or feature detection out of these method the Cooperative
spectrum sensing is best even in very low signal to noise ratio (SNR) condition [2].
Cooperative spectrum sensing is receiver based spectrum sensing technique that is
perform when various secondary user perform the spectrum sensing task
individually and final decision is taken collaboratively. Local node or secondary
users are Energy detector due to less realization complexity [3]. Secondary user
perform spectrum sensing at individual level and all the individual local results are
transmitted to Fusion center to generate the global result whether the white space
are available or not for the use of secondary user [4]. Fusion center is core element
of Collaborative Cooperative spectrum sensing that is used for generating the global
result after combining the local node decision. At the fusion center local node
decision can be fuse by Hard Fusion rule like AND, OR, MAJORITY and likelihood{ - o} °
ratio (LRT) proposed in [5-6]. In all these rule one bit soft decision is transmitig
from the each local node to the Fusion center where all the local result is logicd

combined to generate the global result. Fusion center can also fuse the
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Conventional Combining Scheme in
Cooperative Spectrum Sensing

Vivek Gupta, Narendra S. Beniwal, S. N. Sharan

Abstract: Spectrum Sensing (SS) is a key constituent of
software defined radio (SDR) or Cognitive radio (CR). Spectrum
sensing (SS) investigate the white hole in allotted spectrum to the
primary user. Cooperative spectrum sensing (CSS) has work in a
best manner than any other spectrum sensing (SS) technique to
detect white space or spectrum hole in the licensed spectrum. In
this paper we compare various combining scheme that are to be
perform at the Fusion centre (FC). Fusion centre (FC) is the
central part of Cooperative spectrum sensing (CSS) that combines
individual node decision. Simulation has performed for hard and
soft combining scheme. According to the simulation the soft
combining scheme performed better then hard combining scheme
but the complexity and bandwidth (BW) requirement in the soft
combining is more than hard combining scheme. In the proposed
paper we also explore detection error that is to be present in
various combining scheme.

Keywords: Spectrum sensing (SS), software defined radio
(SDR), Fusion centre (FC), hard combining, soft combining.

I. INTRODUCTION

Wireless application is increasing day by day therefore
effective utilization of frequency band is very necessary but
in Static allocation of frequency band some of the frequency
band remains underutilize therefore dynamic allocation of
frequency band is need of hour. Cognitive radio (CR) is the
solution of above problem it uses dynamic allocation of the
frequency band. Spectrum sensing(SS) is the central part of
cognitive radio (CR) it monitor the presence of primary user
(PU) in the accessible spectrum if primary user(PU) is found
to be absent then cognitive radio will hand over the spectrum
to the secondary user (SU) without destructive intervention
with primary user (PU).The concept of signal detection was
first given by [1].In the above proposal the energy of
received signal is being measured in time window to judge
whether the primary user(PU) is present or not . There are
various spectrum sensing (SS) technique have been
developed like energy detection (ED), match filter (MF)
cyclostationary or feature detection [2].

Energy detector(ED) is a blind, non-coherent spectrum
sensing technique it does not require prior knowledge of
input signal. In the energy detection spectrum sensing (SS)
energy of received signal is being measured for a time
interval then it is compare with predefined threshold to
decide whether the primary user are present or not energy

Revised Manuscript Received on April 21, 2020.
* Correspondence Author

Vivek Gupta*, Electronics & Comm., GNIOT, Gr. Noida affiliated to
Dr.A.P.J. Abdul Kalam Technical University, Lucknow, India. Email:
g.vivekO@gmail.com

Dr. N. S. Beniwal, Electronics & Comm., BIET Jhansi affiliated to
Dr.AP.J. Abdul Kalam Technical University, Lucknow, India. Email:
narendra.beniwal@gmail.com

Prof. Dr.Shivendra Nath Sharan, Electronics & Comm, NIIT
University Nimrana , Nimrana , India. Email: snathsharan@yahoo.com

Retrieval Number: G5019059720/2020©BEIESP
DOI: 10.35940/ijitee.G5019.059720

detector (ED) have low implementation cost and have better
detection probability (pg) but at low signal to noise ratio
(SNR) Energy detector(ED) cannot differentiate between
primary user signal (PUS) and that of noise [3]. Match filter
(MF) detection scheme is coherent detection scheme of the
spectrum sensing (SS) where prior knowledge of the input
signal is very necessary. In match filter detection convolution
is being performed between unknown primary signal and that
of time shifted version of the transfer function of match filter
and output is being compare with the predefined threshold the
match filter (MF) detection perform better then energy
detector at low (SNR) region but the drawback of this
technique is it has high realization complexity [4].
Cyclostationary or feature detection method feature of
received signal is used to differentiate between the signal and
noise it is also coherent detection technique but has high
complexity in Computation. Prior information of the input
signal is necessary [5] in the feature detection method.

Cooperative spectrum sensing (CSS) is a receiver
detection based spectrum sensing technique that is performed
when various Cognitive radio users (CRU) perform Spectrum
sensing .Each individual Cognitive radio user give the
sensing information to the central server that is also known as
the fusion center (FC) central sever then aggregate all the
individual cognitive radio (CR) and give the final decision
whether the spectrum is vacant or not [6]. Three topology are
being used in the cooperative spectrum sensing (CSS) that are
Centralize coordinated topology in which there all node give
their decision to central hub that give final decision whether
the white space is present or not next is decentralize
coordinated system in which there is no central hub each
node communicate their decision to each other by some
gossip or clustering algorithm third one is decentralize
uncoordinated topology in which neither there will be a
server to aggregate all the information nor each node share
their information to each other [6] . At the Fusion center (FC)
individual Cognitive radio (CR) can combined be combined
by the soft combining or hard Combining scheme .In
proposed work there is a relative comparison is being
performed on the soft combining and hard combining
scheme. Spectrum sensing (SS) is typical due to the time
variation feature of the channel and shadowing effect that can
be overcome in the cooperative spectrum sensing (CSS) . As
we know that spatial diversity of various CR user is present
in (CSS).

In section 2 individual node modeling and system model is
designed .In section 3 various combining rules are explored
in section 4nu reric\al result have discussed and in section 5
conclusionfron lete article have represented.
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THIRD ORDER INTERMODULATION
POWER VARIATIONS OF RADIO OVER
FIBER LINK BY EMPLOYING MZM AND
DD-MZM MODULATOR
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This paper highlights and demonstrates optical single sideband technique in Radio over Fiber
(RoF) link which can become the backbone of upcoming next generation wireless and broadband
contmunication nelworks. The RoF link consists of two lone radio frequency signals, operaled
on 9 GHz and 8 GHz, Mach Zehender Modulator (MZM), Dual Drive Mach Zehender
Modulater (DD-MZM), optical fiber and photodetector, The severe issue in RoF transmission
is intermodulation distortions and the third order intermodulation (IM3) errors which have its
spectrum near to desired RF signals, are most performance degradation factors. This paper has
its consideration on IM3 errors and a comparative analysis is drawn to illustrate the IM3
power variations with respect to optical modulators: MZM and DD-MZM in RoF link. The
proposed model is designed in OptSIM software to confirm and validate the analysis and
’ results. The results show that the RoF link based on DD-MZM can reduce
10.6 4B the IM3 errors as per ils bias voltages in comparison with RoF link based on MZM.

KEY WORDS: Radio over Fiber (RoF), Mach Zehender modulator (MZM), Dual
Drive Mach Zehender modulator (DD-MZM) and 3™ Order Intermodulation (IM3)

1. INTRODUCTION

The wireless mode is becoming a dominant mode for subscribers and explosive gro

in wireless mode is continued. The wireless mode provides flexibility in v 4

applications such as eHealth, smart cities, autonomous vehicles, Intenet of things‘a
broadband and mobile users. All these applications require low latency, high data-rate. -~ =
instantaneous communications, and massive connectivity [1,2]. The important . /&)
substitute for these requirements is achieved by the RoF link. The RoF link in w ich~__w/

~ntnr ~
catll V*

RF signals are modulated by optical signal at the central station and this optical signal-
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A reliable method to enhance the spurious-free dynamic range (SFDR) of the 120 phase shift
based on the radio over fiber (RoF) link, has been proposed, analyzed and demonstrated. The
compuler simulation results of the proposed method are presented for a different frequency of
input RF signal exhibiting an enhancement in the fundamental power and suppression in 3+
order intermodulation errors. The results also show that the propoesed method can bring an
enhancement of 7.13dB in SFDR compared with the conventional method at 10km optical fiber
length. Thus, the proposed phase shift method can give a tremendous perspective in the
implementation of a cost-effective RoF link.

KEY WORDS: radio over fiber (RoF), dual drive mach zehender modulator (DD-
MZM), 3" order intermodulation (IM3), spurious free dvnamic range (SFDR)

1. INTRODUCTION

The explosive growth in mobile data traffic due to smart devices. the last ten years are
witnessed and is projected to increase by several orders of magnitude by the year 2030
[1,2]. To address this expansion, there are requirements of cost-effective and green-
oriented links with higher capacity, higher energy efficiency, lower latencies and wider
coverage. The RoF link can be considered as an important substitute in which RF
signals are modulated by optical signals at a central station and this optical signal is
transmitted from a central station and a set of base stations via optical fiber. The base
stations are simple and cost-effective structures that only consist of an optical-to-
electrical converter, radio frequency amplifiers, and antennas. But the performance
degradation parameter: 3™ order intermodulation (IM3) distortion error which is not
filtered [3-5] and key responsible to degrade a dynamic range of RoF link.

Many research in view of overcoming nonlinear distortion and enhancement of
dynamic range are adopted [6-10]. Each method has its advantages and disadvantages.
But most of them result in more system complexity. In this paper, the RoF link using a
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ABSTRACT: The Field Programmable Gate Array (FPGA) platform has recently been a powerful tool for
video image-related algorithms. The groundbreaking FPGA software technology allows all such applications to
capture some aspects of video image manipulation. The software was useful in video development with
increasing image size and distance. High-speed video processing includes real-time applications such as those
for this project. However, vast volumes of data obtained using satellite and land tenure systems are popular. The
configuration of the FPGA system comprises of software inputs, program development, and software
deployment, deployment of device programs and testing of designs. Validation of the project entails validating
and validating the period that happens during the project process. The control middle filter theory uses the
feedback signal to discriminate between neighboring stimuli for each feedback. A neighbor’s architecture’is a
"gate" enclosing the whole input signal. Not just the initial and post-installation windows are the most visible
1D markers, but also 2D (or larger) indications like images, clear window patterns (such as "box" or "patterns").
Alternatively, determine easily after all window entries are ordered numerically, it's just the mid-value. There's
more than one standard with an equal amount of entries. These modules are designed using VHDL and
synthesized using Xilinx Integrated software environment (ISE). The design is simulated using ISIM. The
design implementation is done on Xilinx Vertex-6 XC6VCX75T device.

KEYWORD- Xilinx Vertex-6 XC6VCX75T device, Field Programmable Gate Array (FPGA), Image-Related
Algorithms.

I. INTRODUCTION

Recently, Field Programmable Gate Array (FPGA) technology has become a viable target for implementing
appropriate algorithms for video image processing applications. FPGA's unique architecture allows the
technology to be used in many of these applications that span all aspects of video image processing. The
software is less effective in the area of video editing with the rise in picture sizes and the bit range. Real-time
systems such as those which are the goal of this project are necessary for the high velocities required in video
processing. Furthermore, the processing of a vast volume of data collected by satellites and land dependent
detection systems is a major concern. Software Device Processor (DSP) technologies are used to systematically
minimize the quantity of data to be interpreted, meaning that only the necessary data is sent to a human
analyzer. Much of the video analysis is eventually required to take place on DSP devices, with no human
involvement. This is obviously beneficial, as analysts of human data are expensive and may not be entirely
accurate. FPGAs are also used as tools for the execution of real-time image processing systems as their
architecture can leverage spatial and temporal parallelism. The tool used is window shooting technology to
pierce and add filters through pixels in an image. As the bit depth for image sizes increases, programs become
less useful and hardware systems have to replace them in real time. It is very difficult today to operate real-time
image processing algorithms on serial processors, since picture sizes may be very wide even at high resolutions.
Take a regular, 24 frames per second (not quite Full HD) 720p video feed. Processing this stream includes
minimum operations of 66 million per second. Many applications for image processing demand that many
(dozen) operations be conducted on each pixel. This adds to incredibly intense load management for a single
serial processor. The usage of Field Programmable Gate Array (FPGA) technology is an acceptable solution to
this. Recent years have seen significant improvements to the size and functionality of FPGAs. This has led to
increased interest in their use as deployment platforms for applications for image processing, especially those
requiring real time processing. Although anything expressly built for graphics preduetion, such as a graphics
processing unit (GPU), has the drawback of being programmed to have a generic range of functions, as
compared to the real programmability and configuration of an FPGA ate tevel [5-7)
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ABSTRACT: The FEC channel coding is widely used in the network of communication. FEC decoder’s key
function is used to retrieve data from errors through the communication system. Convolution code in any digital
communication system is the most effective forward error correction tool. Present codes have been decoded
using decoders of Viterbi. Recognizing and decoding together Viterbi constitutes a successful FEC tactic when
AWGN corrupts the message in a loop. In order to obtain a more accurate decoder, General Viterbi algorithm
(VA), requires an exponential improvement in hardware efficiency. The changed form of subscription uses a
pointer principle. In order to maintain transport drums and road metrics, additional head registers are needed.
VHDL is used in the various modules that incorporate the software space of Xilinx Integrated (ISE). Model Sim
is the proposed architecture for this research. The Xilinx Spartan 2E xc2s15-6¢s144 concept launch has been
completed. The average frequency of service was 195.886MHz. The investigation of Viterbi is limited to the
minimum duration of the problems. For the duration of the problem, Viterbi decoder with changed register will
continue to research an exchange process.

KEYWORD: FEC channel, Viterbi Decode, AWGN corrupts, Automatic Repeat Request (ARQ),
Convolutional Codes

I. INTRODUCTION

Forward error correction (FEC) (also called channel coding) in communication and information theory is an
error detection method for transmitting data. This is on a one way contact system and the recipient does not have
the right to order a retransmission when the fault is found, which is separate from an automated replay order
(ARQ). Moreover, in this method, the sender adds repetitive data to its messages, also known as error correction
code that is created systematically. Forward Error Correction (FEC) is, to be exact, to use the system that applies
the data to relay the frequency information, the receiver would be able to create the data where there is a
mistake. FEC technology increases the efficiency of all the contact device. This innovation achieves
substantially improved output and service quality in terms of power enhancement, productivity improvement,
reliability improvement, message latency reduction, bandwidth utilization, signal strength, and traffic congestion
prevention [one]. The Encoding error rate is lower, the error correction code occupies the highest ratio and the
decoding threshold specifications are lower for the same power, that is, the receiving antenna’s opening
requirement is lower. And it's simpler to receive; vice versa.

1.1 Forward Error Correction (FEC)

Forward Error Correction (FEC) is a form of error correction to identify and fix a small amount of errors in the
data transmitted without the need for retransmission. In this approach the sender sends the data frame with a
repeated error correction message. Based on redundant bits the receiver performs the necessary checks. If it
finds the data to be error-free it will run an error-correcting code generating the actual frame. It then removes
redundant bits before the message is passed to the upper layers. Repetition helps the recipient to find a small
range of errors that may exist somewhere in the communication and such errors are often resolved without
retransmission. Forward Error Correction (FEC) offers the receiver with the opportunity to resolve errors by
needing a reverse channel to allow retransmission of data but at the cost of higher defined forward channel
bandwidth. Thus, FEC is implemented in circumstances where retransmission is expensive or impractical, such
as one-way contact connections, and multi-cast transfer to various receivers. FEC operation can be extended in
the future to a physical bit source, or to a digitally modulated carrier demodulatién. Of.the above, FEC will in
principle be an essential part of the original analog-to - digital transfer. The CC spetification specifies the
highest number of mistakes or incomplete bits that can be corrected, and-various direct error correction codes
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ABSTRACT: Modern device inventions including the Field Programmable Gate Array (FPGA) take place with
microelectronic technological advancements and can be seen as tests for machine control algorithms. FPGAs do
not pass this rule. Initially, FPGAs were built as an evolution of CPLDs (Complex Programmable Logic
Devices), although each new addition of up to a billion transistors has grown considerably in recent years.
Moreover, the increased integration rate in these circuit breakers is primarily due to energy-related growth. One
of the recommendations was to use FPGA to allow samples easier to identify in many production and
development sectors. Most vehicle control panels are PID buttons. During this time cycle, the PID code must be
generated electronically. Current computer control systems often require improved, accurate component
measurement. FPGA-based solution is included in the current system to integrate a temperature regulator.
Integrated software designers usually have three stages of developing automatic control systems. Block
sequence will use the plant process reaction. As a result, well-integrated implementation time is substantially
high. We investigate the arithmetic model to use a slightly digitized PID system for future work. Benefits High
processing speed of FPGA, reduced hardware power with enhanced networking.

KEYWORD: FPGA circuits, CPLDs (complex programmable logic devices), PID system
I. INTRODUCTION

First developments have been rendered in the automated application of microprocessor power algorithms. Such
numerical methods addressed the issues relevant to the use of analog searches. These are therefore of
considerable economic value and have greater versatility in architecture. New digital technologies such as
FPGA (Field Programmable Gate Array) [1] are possible with technological advances in microelectronics, and
can be used as goals for implementing digital control algorithms. The Field Programmable Gate Array (FPGAs)
does not overcome this rule. Originally, FPGA circuits were established as the normal progression of CPLDs
(Complex Programmable Logic Devices), but with increased sophistication in increasing modern application
before the last iterations have exceeded the billion transistors. Nonetheless, the higher degree integration is
primarily attributed to power development equivalent to such circuit estimates. Some of the approaches
suggested was the use of FPGAs for fast sampling, and they continue to find a place in other manufacturing and
technological sectors. PID controls are mainly the production device controllers [9]. At this perspective, the PID
algorithm would need to be digitized. Current computer control systems typically need better and faster
components for the computation. With the usage of several modern control algorithms such as adaptive control,
fuzzy control and slider mode control this form of feature is indispensable. While the PID controllers are the
newest, they are now the controls most commonly utilized in automotive control systems. The goal FPGA
system used in this paper is Xilinx Design’s newly produced Spartan-3A and debugging into a low-cost, robust
feature set that Diligent makes available. The board offers all the resources you need to get the Spartan-3 model
concepts planned and tested easily.

The term FPGA stands for Field Programmable Gate Array and is a type of semiconductor logic chip that can be
programmed to transform virtually any type of digital circuit or system, similar to PLDs. PLDS is limited to
hundreds of gateways, but FPGAs back thousands of gateways. A FPGA architeC ure configuration is generally
defined using a language, such as HDL (Hardware Description Language) imilar to,that used in ASIC (Special
Application Integrated Circuit).
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Abstract

Uncertainties related to the power output from the renewable energy sources and low inertia of a standalone microgrid
(SMG) demand a robust control strategy for continuous frequency control of the SMG. Consequently, this paper proposes a
novel hybrid fuzzy proportional derivative—tilt integral derivative (FPD-TID) controller for the load frequency control (LFC)
analysis of a SMG. Inspiration for the proposed controller comes from combining the advantages of both the FPD and the TID
controllers. Gains of the proposed controller are optimized using a robust chaotic crow search algorithm (CCSA). In order
to validate the proposed control scheme, comparative frequency deviation responses of the SMG are presented considering
multiple disturbances. Also, the proposed controller is put to test for its sensitivity and robustness subject to a = 30% variation
in the SMG parameters and disconnection of various SMG subsystems, respectively. Since operational stability of the SMG is
highly desirable under such circumstances, the proposed control scheme aims to achieve a trade-off between its performance

and the operational stability of the SMG. The operational stability of the SMG is established through eigenvalue and root
locus analysis.

Keywords Chaotic crow search algorithm - Hybrid FPD-TID controller - Load frequency control - Standalone microgrid

Abbreviations and Nomenclature WTG Wind turbine generator
s Nominal frequency (Hz) 1% Photovoltaic
RES Renewable energy source DEG Diesel engine generator
SMG Standalone microgrid EV Electric vehicle
LFC Load frequency control FC Fuel cell
CCSA Chaotic crow search algorithm BESS Battery energy storage system
FDR Frequency deviation response FESS Flywheel energy storage system
DG Distributed generation AE Aqua electrolyzer
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ABSTRACT ARTICLE HISTORY
This paper proposes a novel fractional order proportional integral Received 4 May 2020
derivative plus second-order derivative (FOPID+DD) controller for the Accepted 18 July 2020
load frequency control (LFC) of a hybrid power system (hPS). The

investiggted hPS incorporates conventional and certain distribgted FOPID+DD controller; hybrid
generation sources. Parameters of the proposed controller are optimised power system; load
using a newly developed and powerful water wave optimisation (WWO)  frequency control; WWO
algorithm. The effectiveness of the proposed control scheme is algorithm
established by considering multiple disturbances and nonlinearities like

generation rate constraint, governor dead band and time delay related

with the hPS. The performance of the proposed controller is compared

with other controllers that are well studied in the literature. Simulation

results reveal that the frequency dynamics of the hPS are enhanced with

the proposed controller in terms of reduced frequency deviations and

improved transient specifications. The sensitivity of the proposed

controller is validated subject to wide variations in the hPS parameters.
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Nomenclature

if nominal frequency (Hz)

Af frequency deviation (pu Hz)

OF;p4¢ integral time absolute error based objective function
OFs; integral square error based objective function

OF g aggregated objective function

tsim simulation time (s)

AP, incremental load change (pu MW)

Kps power system gain (Hz/pu MW)

Tps power system time constant (s)

Tg governor time constant (s)

Ty turbine time constant (s)

Ky reheater gain

Tr reheater time constant (s)

R governor speed regulation coefficient (Hz/pu MW)

Tpeg ~ DEG time constant (s)
Kpeg  DEG gain

Tpess  BESS time constant (s)
Kpess  BESS gain

Tre  FC time constant (s)
Kic FC gain

TaE AE time constant (s)
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Abstract—Intermittency in the output power of renewable and
green energy sources (RGES) and low inertia of a standalone
microgrid (SMG) result in large frequency deviations. Use of
energy storage systems (ESSs) alleviate the SMG frequency
deviations in an adorable manner but their high cost and low
power density calls for alternative sources to balance the mismatch
between power supply and demand. In recent years, utilization of
the battery of an electric vehicle (EV) to minimize the frequency
deviations has gained a lot of attention. Consequently, this paper
proposes a robust and newly developed bio-inspired Salp Swarm
Optimization (SSO) algorithm based PI-PD cascade controller for
load frequency control (LFC) of the SMG integrated with the
EVs. To demonstrate the efficacy of the proposed controller, its
performance has been compared with other well-known controllers
and algorithms considering diverse SMG operating scenarios.
Simulation results distinctly prove the superiority of the proposed
controller over the other controllers. Also, robustness of the -
proposed controller has been tested subject to +50% variation in
certain SMG parameters. Results clearly justify ‘the robustness of
the proposed controller. Additionally, operational stability of the
SMG has been appraised through Eigenvalue and Bode diagram
analysis for all the scenarios.

1. INTRODUCTION

Increasing energy crisis and environmental degradation due
to exhausts of the fossil fuel based conventional power
plants have become a matter of serious concern all over
the world [1]. This has led many researchers to shift their
focus toward the application of RGES to resolve this issue.
A microgrid (MG) employing the RGES could prove to be
a promising solution for the above problem. The
Consortium for Electric Reliability Technology Solutions
(CERTS) first introduced the concept of the MG as an
assemblage of microsources ai

voltage (MV) and low volt
o

loa S operated at medium
e (LV) distribution side [2].
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Nuglets: A Virtual Currency
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Abstract - In mobile ad-hoc network, there is always an assumption being made that all the nodes are belong to a
single mastery. Therefore, to cooperate in order to support basic functions of the network is expected from the nodes
such as routing. Here in this paper, we take an account that every belongs to an individual master and tries to
maximize the benefits it gets from its network. For this, concest of virtual currency is being introduced.

¢

Keywords: Virtual currency.

1. INTRODUCTION

A mobile ad-hoc network is usually a wireless network created by some nodes in a self-organized structure which
is independent of any established infrastructure. Working of mobile ad-hoc networks is deliberately depend upon
the cooperative behavior of their nodes that's why all the services that are assumed to be necessary to a network
are provided by the network itself. Communication between two nodes A and B depend on the intermediate nodes
that forward packets for the beneficiary of A and B.

So, applications of mobile ad-hoc networks can be visualized mainly for the situations thatare much critical such
as in military or in rescue operations. In this type of application areas, all the nodes present in the network are
belong to a single master (such as single rescue team manager) and they share a common goal. Because of this,
nodes are naturally cooperated with each other.

Since, because of this progress in technology, deploymeng of mobile ad-hoc networks on a huge platform for
civilian scenario will be possible very soon. Such applications will include network of cars, provision of
communication facilities in remote areas. In these types of networks, nodes simply do not belong to a single
authority or master. Each node belongs to a different authority: to its user and they so not share the same goal. And
these networks could be much bigger and have larger lifetime and they could be completely self-organized means
they can be run by operation of its end users.

‘ In these types of networks, there is no need to assume that nodes are cooperating and provide services to each
other. Service provision is not in the interest of the nodes, because it consumes energy and it does not have any
direct advantages. Nodes in the mobile ad-hoc network are battery powered in general, so, energy consumption is
must since energy is the precious resource that they may not want to waste for the t?%ﬁt of other nodes.
Lack of cooperation may have very worse effect on the operation the network. Int '“;/s papér, we are concerned for
the problem of non-cooperating nodes in large, self-organized, mobile ad-hoeigFWo
Assumption is that nodes are belong to the different mastery, which has all cg ! adésn practical, the user
can interfere with the hardware and software of the node and can modify.is/behavi ature to adapt the
better goal on his own.

On the other hand, users are not interested in altering the low-level protos
have to be participated in the network, but they do not provide very much b ‘ or to the network.
Modification in these can be disturbance to the network. This results in a networRwheren odes are selfish. They use
the services which are provided by the other nodes but do not provide their own services free to the community. In
such network, it is more necessary to simulate for cooperation. In this paper, we have an economic approach for
this type of network. We introduce a virtual currency called nuglets. It is a mechanism for charging/rewarding
service usage.

. These protocols

g
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Abstract - Apparently, we are living in the most defining and developing period of human history. This is the period
where computing generation reached from large mainframes to PCs to cloud. But what makes it defining is not what
happened, but what is coming our ways in future. There is no doubt that machine learning/ artificial intelligence has
rapidly gained more vogue in the previous couple of years. As the hottest mania in the tech industry at present,
machine learning extremely powerful to make predictions and calculated suggestions which is generally based on the
very large amount of data. This paper tells about how the machine learning algorithms adaptively enhance their
performances as the inputs available for learning increases.

Keywords: Machine learning algorithms.
© 1. INTRODUCTION

In the era, where almost all manual works are being automated, the definition of manual is reshaping. Machine
learning algorithms can help computers to play games, perf’rm surgeries and get smarter and more private.

We are living in the world where technology is changing very rapidly like day-by-day. One of the main features of
these transformations is how computing techniques and tools have been democratized. In the past few years, data
scientist has assembled evolutionary data-crunching machines by seamlessly executing advanced techniques. The
results are amazing.

Machine learning is a data analytics technique through which computers learns to do what comes naturally to
humans and animals i.e. learn from experience. Machine learning algorithms use computational methods to
remember information which is directly from the data without depending on a predetermined equation. The
machine learning algorithms adaptively enhance their performances as the inputs available for learning increases.

There is no doubt that artificial intelligence/ machine learning has rapidly gained more popularity in the previous

ouple of years. As Big Data is the trending mania in the tech industry at present moment, machine learningis very
strong for calculated suggestions and make predictions which is based on the large amount of data. Some of the
very common and famous examples of machine learning are ‘etﬂix’s algorithms to make movie suggestions based
on movies you have watched in past or Amazon’s algorithms that recommend books based on the books you have
bought or searched before.

2. EVOLUATION OF MACHINE LEARNING

Machine learning was born from pattern recognition and the theory that computers can learn without being
programmed to perform some specific tasks. But researchers who are concerned in artificial int igence wanted to
see that if computers could learn from data. The repetitive side of machine learning is impo%b@e\ause models
learn from computations to generate reliable, repeatable decisions and results. -

While there are many machine learning algorithms have been around for a very loRg 1
automatically apply complex mathematical calculations to big data is a new develop

© 2020, IRJET |
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ABSTRAfT

Iron-benzene dicarboxylic acid (BDC) metal-organic framework (MOF) has been synthesized by
solvothermal method at room temperature and tested for the adsorptive removal of the organic dye
crystal violet from aqueous solution. Dye removal efficiency and adsorption characteristics were
determined to investigate factors such as the effect of dye concentration, contact time, temperature,
dose, and pH. Maximum dye removal efficiency was recorded to be 100% with an initial dye con-
centration of 5 mg/L. Langmuir, Freundlich, and Temkin adsorption isotherm models were used to
investigate the adsorption process. The adsorption isotherm of crystal violet onto Fe-BDC-MOF can
be described by Freundlich isotherm model and Langmuir isotherm model. Pseudo-second-order
kinetic model with rate constant 1.22 x 10 g/mg.min is found to be the best fit for the adsorp-
tion. Thermodynamic parameters viz. free energy; enthalpy, and entropy have been calculated with
the help of adsorption isotherm data. The values of enthalpy and entropy have been obtained as
0.0947 kJ/mol and 0.325 k]/mol/K, respectively, indicating an endothermic process with an increase
in randomness at the solid-solution interface during adsorption. Negative value of AG illustrates
the process to be spontaneous. Column adsorption capacity of Fe-BDC-MOF has been recorded
26.65 mg/g.

Keywords: MOF; Crystal violet; Adsorption; Kinetics; Thermodynamics
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Abstract In India, thermal energy accounts for more than 70% of electricity pro-
duction and millions of tons of coal are burned in these thermal power plants. Thus,
large quantities of coal ash (fly ash and bottom ash) are produced and the current level
of production is about 120 million tons per year. Out of this, approximately 20% is
bottom ash and the rest 80% is fly ash. The ash produced in India usually has higher
specific gravity as Indian coal has a much higher content of non-combustible matter.
Also, the majority of the thermal power plant in India disposes of both the materials,
namely fly ash and bottom ash to ash ponds using the same pipeline. The knowledge
of slurry rheology is very vital for the design of a slurry pipeline particularly for the
dense phase conveying system. Since the pilot plant loop tests at these concentrations
are tedious, time-consuming, and complex in nature, the slurry pipeline designers
have been adopting the empirical approach for slurry pipeline design based on the
rheological model of the slurry. From the vast study of literature, an attempt has been
made to highlight the various influencing paratheters like concentration of solid, rhe-
ological properties, and chemical additives that affect the flow of coal ash slurry in
the long-distance pipelines.

Keywords Coal ash - Slurry - Rheological behavior - Shear rate + Shear stress

77.1 Introduction

A slurry pipeline system is used for conveying solid particles using fluid which is
generally water as a carrier. Slurry pipeline transportation has been one of the pro-
gressive technologies for conveying a large number of materials over long distances
[1-3]. The mineral ores in mining and process industries, coal ash in thermal power
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Abstract. The purpose of this research is to optimize the process parameters such as pouring
temperature, pouring time and the thickness of coating using Taguchi mod in expandable
polystyrene assisted investment casting process. In this paper, zircon flour and mullite sand
with potassium silicate binder and coarse fused-silica sand stucco are used as coating materials.
Problems like cracking, breaking, bendmg, expanding and distending in shell are eliminated by
preheating the shell and slowly rise in temperature, during foam removal process. For
maximum impact strength, the optimum values of process parameters- pouring temperature,
pouring time and thickness of coating layers are 750°C, 15 seconds and 5 mm respectively.

Keywords: Expandable Polystyrene Pattern, A-359 Aluminium Alloy, Pouring temperature,
Pouring time and Thickness of coating layers, Taguchi Method.

1. Introduction

In present time, the dimensional accuracy and surface finish of casted complex shape products have
become a critical issue to reduce machining cost. So, different types of casting processes-have been
introduced. In this row, two types of castings are preferfed named as evaporative pattern casting (EPC)
and investment casting process. But evaporative pattem casting is facing problems of pin holes,
porosity, ash content etc. in castings [1-2]. In investment casting process, these defects can be reduced.
Generally, wax patterns are used in investment castmg But due to low softening point, the change in
shape of wax pattern takes place. Another problem is to handle the big and complex shapes ax
pattern [3-4]. To remove these problems, there is a great opportunity in investment casting to use
Expandable Polystyrene pattern, instead of wax pattern. This hybrid casting process is-Galledr,
Assisted Investment Casting Process [5-6]. To achieve good characteristics of casting, Q)

lgd
SF
aluminium alloys is preferred. The range of Si ‘may vary 4% to 13% In thls reses .(sﬁ “ ﬁ

oy
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Post Quantum Cryptography: A Literature Review

| e - ABSTRACT

The world is moving away from the classical computers whose basis is binary digits to a completely innovative
way of computation whose working principle is based on qubits or quantum bits. As this quantum computer
technology is in its early budding days which seem very promising as it can solve a complex problem using lesser
processing time. Whereas, in a conventional computer it would take hours of processing time. An attack from a
quantum computer to traditional cryptography will not be able to withstand the computational power. So, the
researcher and scientists around the world are researching cryptography which is quantum secure, where the quantum
computer fails to break such security. This paper discusses the algorithms that pose a threat to classical cryptography
and a brief explanation about the current quantum secure algorithms that can handle the future world from the
threats. This paper focuses on the devastating effects on Shor’s and Grover’s algorithm which lead to the further
development of quantum secure Symmetric and Asymmetric algorithms.

Keywords: Quantum safe cryptography, quantum secure Symmetric Algorithm, quantum secure Symmetric
Algorithm, quantum resistant AES, Lattice based encryption.

Introduction

Cryptography is the technology that prevails
in this era of computation to keep the information
hidden from unapproved excess. The subject
cryptography is a vast subject that is responsible for
almost every aspect of a website to e-mail system to
the electronic transaction to online shopping to
online messaging implementing its protocols to keep
the current architecture safe from any attempts of
hacking and theft. This technology makes sure at the
foremost to convert plaintext to encrypted text from
the sender end and decrypted at the receiver end. It
uses many protocols and techniques to encrypt and
decrypt a plaintext. The algorithm which encrypts a
plaintext is called ‘cipher’ and the output of the
algorithm is called ‘cipher-text’ [2]. With an
example of Bob and Alice, where Alice sends an
important hidden message to Bob using an open
unsecured channel where anyone can check the
message. In this kind of situation, a secure way is to
use encrypting the message. Using a hidden bit
called ‘key” which is shared by Alice to Bob. Alice
transforms the plaintext message to ciphertext by

BN o S

using the key. Bob after receiving the message can
transform the ciphertext using his key to plaintext [1]
and their secret message remains hidden from other
intruders in the channel. ‘

In cryptography, its security is dependent on
the key’s secrecy which was played the most
important role during World War II. The information
sending over the unsecured channel was the only
option back then, by using some mechanical devices
to encrypt the messages. The messages and
information that were transmitted were to determine
the faith of World War 1. One such machine that
was used by German to encrypt messages was
Enigma which was used to communicate by their
military. The Germans considered Enigma as
unbreakable, as the allied forces were working to
decrypt the Enigma codes. In London, Bletchley
Park a team of cryptanalysis headed by Alan
Mathison  Turing success decrypted the

messages of Enigma whi¢h became,the turning point
of World War II. 75
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Abstract:

With the remarkable development of digital medical images and high-speed transmission networks and
computer technologies in current year, authenticity and security of the medical images have been big
issues for E-health application. In order to this many different remarkable watermarking strategies and
concepts have been introduced by researchers. In this paper we concentrate on the possibilities for
assurance of medical images using the principle of digital watermarking. There are many methods it
looks from their basic perspective. One of them perspective is security to ensure authenticity and
copyrights. Other we discuss watermarking methods classification which are based on different
parameters such as: insertion domain (spatial and frequency domains)..

Keywords: Watermarking, security, DICOM, medical images, transform domain.

1. Introduction

Due to exceptional improvement of the computer technologies and transmission networks, the present-
day medical systems are based on sharing of the medical data across the different parts of the world among
distinctive doctors or health professionals for different purposes via unsecured transmission networks like
Internet. So, it is necessary to provide security to assure medical information during the transmission,
because of any modification of the medical information will affect in the specialist diagnostics [27]. It is
very important to secure physical access & electronic access to whole part of system, starting with capturing
modalities, data storage, communication media, server, and ending with doctor’s diagnostic workstations.
This is possible to be made with standard & proven methods, which are used in communications, it is
important to secure data of medical images itself. Currently, data hiding techniques provide remarkable
grandness for data assurance of medical images [1].

The digital watermarking is data embedded into the host object like audio, video, image, or other
computerized information, without any changing its visual quality. With help of watermarking strategies
medical images are secured beside the electronic patient information (EPI) [2] [3]. The watermarking of
medical images has been broadly identified as an important strategy for improving information security,
authenticity, picture devotion and content confirmation in present E-health framework where digital medical
images are kept, recovered and transmitted over communication network. Medical image watermarking
saves the quality of images which are essential for medical diagnosis and treatment [29]. In order to study
of medical images, it is necessary to build advanced data storing & archiving called picture archiving &
communication system (PACS). PACS may be a medical imaging innovation which give temperate capacity
& helpful get to pictures from numerous modalities which is described in [1] [2]. Data of medical images
are generated by several modalities like CT scan, MRI, X-rays, and ultrasound. As standard for transmission,
storing medical images & data used international standard protocol called DICOM. DICOM (Digital
Imaging & Communications in Medicine) may be standard protocol for administration & forwarding of
medical images & related information over public network and is utilized in nupferous healthcare offices.
DICOM images 4contain information and metadata in header such as patient namg, patient I];), Date of Birth,
) / \
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Abstract— This paper deals with a method of identifying
project risk associated with various construction stages in
overhead metro rail construction and the processes
required or existed to control the risks. The sources of
major risk are quantified in terms of probability and
severity rating in the construction of metro railways. A
case study of the Delhi metro corridor of DMRC magenta
line of phase-3 from botanical garden to Okhla NSIC in the
capital city of India has been considered for this project
work. The methodology for this work is based on the risk
response extracted from the experts who were associated
and involved in this metro railway projects.

Keywords—Project risk, Probability and Severity
rating,Risk response, Metro rail.

1. INTRODUCTION

Project risk management is the art and science of
identifying, analyzing, and responding to risk throughout
the life of a project and in the best interests of meeting
project objectives. Risk management is an essential and
integral part of project management in major construction
projects. For an infrastructure project, risk management
can be carried out effectively by investigating and
identifying the sources of risks associated with each activity
of the project. These risks can be assessed or measured in
terms of probability and impact. Depending upon the
severity of each of the risks obtained, specific risk
mitigation measures are proposed. It includes the
recognition of potential risk event conditions in the
construction project and the clarification of risk
responsibilities. Risk identification develops the basis for
the next steps: analysis and control of risk management.
Corrects risk identification ensures risk management
effectiveness. The responsible entity/authority of the
project should take appropriate decision/action pertaining
to the adoption of the mitigation measures for reducing the
likelihood of occurrence of the identified risks involved in
the project.

In this project report, Construction of Elevated metro of
DMRC magenta line of phase-3 from botanical garden to
Okhla NSIC has been considered for formulation of Project
Risk Management. The major activities consist of survey
works, launching of parapets, piling works, geotechnical

investigation, pile cap and pier works, pier caps
,construction of decks, casting of segments, launching of
segments, plate load test of pile, initial pile load test, minor
repairing and repairing of segments etc. In each activity ,
various risks are identified and their hazard concern is
analysed with severity and probability explanation and
their rating on risk level 1 to 5.

2.METHODOLOGY
A. Collection of Data

Collection of data is based on the survey and
questionnaire of Construction Company namely - Delhi
Metro Rail Corporation Limited and Afcons Infrastructure
Limited, which includes the risk factors at the construction
site. The data is collected from Delhi Metro Rail line -
Construction of Elevated metro of DMRC magenta line of
phase-3 from botanical garden to Okhla NSIC. .

B. Questionnaires and Risk Identification

The risk factor of questionnaire were based on different
construction methods that are adopted in overhead metro
construction such as method of piling, erection and fixing of
parapets, construction of pile cap, construction of pier and
pier cap, grade slab construction, casting of segments,
launching of segments, stressing of girders etc. covering
risks as work at height, hit by person, hit by equipment , hit
injury to workmen, road accident, improper handling of
heavy reinforcement bars, transportation of girders from
casting yard to site location, traffic control, launching of
segments at night, shifting of launching truss, presence of
unauthorized person.

C. Risk Analysis

D. Risks Response Planning

Having recognized the risk and evaluateg probabnhshcally
its possible impact, the contractor will prepare approprlgte/
risk management strategies and precautrenﬁJheS’e
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Abstract

Currently in world wide computing (Cloud) has a great impa¢t on life. Everyone can access the all services of cloud i
he/she is on different location. Client user can access the clohid services as per their requirement. If one user on cloud,
Integrity of data is an important aspect. Data integrity is tgle upkeep of and the confirmation of the exactness and
consistency of, data over its whole life-cycle, and is a basic perspective to the outline, execution and use of any framework

which stores, forms, or recovers data. In this research paper, a fitting technique that guarantees the integrity of data and in
addition rightness of calculations done by the cloud service pro‘wdu is introduced.

Integrity is a method for protecting the consistency of the put away data in cloud server and guaranteeing the innovation o
the data put away in the cloud server. It implies that the datzx can be altered just by approved people, along these lines
expanding the certification, confirmation and dependability of the cloud service providers.
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remote cloud server are not adjusted by unapproved
clients, accordingly guaranteeing the data integrity. Along
these lines, this verification protocol keeps the remote
cloud stockpiling servers and unapproved people from
harming; distorting or changing the data without the

. information of the data proprietor by leading regular
security minds the data storage.

. 1. Introduction

In this, the integrity of the outsourced data put away in the
un-confided in remote cloud servers has been guaranteed.
It has been finished by executing a strategy that gains a
proof of data ownership by creating metadata of the data
in the In this, the integrity of the outsourced data put away
in the un-confided in remote cloud servers has been 2. Integrity Checking Methods
guaranteed. It has been finished by executing a strategy ;

that gains a proof of data ownership by creating metadata Ry
of the data in the cloud. This evidence checks that the data 2.1 Message Authenticat ode (MAC):
put away in the remote cloud server are not changed by /

unapproved clients, along these lines guaranteeing the
data integrity. Along these lines, this verification protocol
keeps the remote cloud stockpiling servers and
unapproved people from harming, distorting or changing Aata
the data without the learning of the data proprietor by remote server. Keepingdig/mi Eq&pd
directing incessant security minds the data stockpiling. the integrity of the datas|tht NE prop etp_ ;
This evidence confirms that the data put away in the whole data from the remot gurg
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Abstract- We all know that the 70% Indians are live in rural areas, according to census of 2011, so it is cleared that
maximum construction in India is going to low rise buildings. And we also know that our construction techniques are too old
and too slow.

But now a days the future of construction is steel concrete composite structure, this construction technique is accepted by
most of the developed and developing country, because it is economical, take less time in completion, it reduces cost and
amount of material as compare to RCC structure for high rise buildings, and also steel concrete composite structure is more
durable as compare to the RCC structure and at the time of earth quake the seismic behavior of steel concrete composite
structure is very satisfactory as compare to RCC structure. While, for less than G+12 building construction it is not
economical, instead of it shows high cost for the construction as compare to RCC or no major difference in cost and create the
complexity in construction.

So, in this paper we study about different commercial buildings i.e; G+11, G+15 & G+20 to analyse them by using software
Staad Pro.

Key Words: Steel concrete composite structure; RCC structure; cost analysis; high rise buildings; low rise buildings

1.INTRODUCTION
As we all know that concrete is good at compression and easily fail at tension

but steel is good at compression and as well as at tension, so when we bind these two material together they work as single
unit and shows very good results as compare to RCC and this process of binding different types of material or heterogeneous
materials is known as composite construction, so now we are deeply study about the cost analysis of composite structure and
RCC structure for low rise buildings, because in India 3/4 population is live in rural areas so the low rise building
construction is always in demand and due to this the consumption of steel in India is low as compare to other countries.

In this paper we analyse three various building models i.e; G+11, G+15 & G+20 by using software S'I7¥D/P\RO\
\

2. COMPONENTS OF COMPOSITE STRUCTURE \

A composite structure consist different components as follows:
1. Composite deck slab

2. Composite beam
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