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ABSTRACT

Production of more RAP material waste arises the problem of deposition. To overcome this problem, RAP
materials are recycled and re-used in different layers of pavement which will reduce the cost of pavernent
construction, reduce the environmental pollution. So, partial replacement with natural aggregate (NA) is
an alternative for conservation of natural resources. RAP materials contain bitumen on their surface
which will reduce the amount of natural bitumen. Replacement of RAP materials with natural aggregate
needs suitable blending proportion. This paper represents laboratory evaluation of replacement of
Reclaimed Asphalt Pavement (RAP) matcrials, a varying percentage of 0 to 30% blended with natural
aggregate in terms of Marshall Stability, Indirect Tensile strength and Tensile Strength Ratio to be used
in hot mix asphalt (HMA) mixtures for construction of surface course of flexible pavement. Marshall
Stability, Indirect Tensile strength and tensile strength ratio (wet and dry condition) of natural aggregate
blended with RAP 0%, 10%, 20% and 30% were tested and found 20% RAP mix is suitable for the bituminous

road construction.

Copyright © 2023 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 2nd International Con-
ference on Sustainable Materials and Practices for Built Environment.

1. Introduction

Now-a-days, research has been increased to construct the sus-
tainable flexible pavements which is environmentally friendly
and require lesser natural resources | 1], In spite of the improve-
ment of the technology, resilience of waste RAP material still
causes serious problems because of scarcity of the disposal sites
and the large quantity of waste production. Also, various types of
waste materials produced such as bone china ceramic waste and
granite cutting waste [ 2], concrete waste, fly ash, pond ash etc. In
this study, author concern about on the RAP material utilization
in bituminous pavement. If the RAP materials recycled and reused
in place of natural aggregates, overall cost of construction will be
reduced, help in protection of environment, and reduce the scarcity
of the virgin aggregate. Fully replacement of RAP materials does

Abbreviations: RAP, Reclaimed Asphalt Pavement material; NA, Natural Aggre-

gate; HMA. Hot Mix asphalt mixture; ITS, Indirect Tensile Strength; TSR, Tensile
Strength Fatio
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not meet the required requirements, so partial replacement could
be done. Rescarchers has studied replacement of RAP from 0 to
100%.

Experimental studies conducted on RAP mixes with varying
percentages and found good performance properties [3.4.5). With
an increase in RAP content, the stiffness of the mixture increases
which results in reduction in fatigue resistance and established
by [6], and refuted by others [7.8]. Enhancement of tensile strength
and durability with increase in RAP quantity has been revealed by
[9,00,11,12,13,14]. Mechanical properties and durability of RAP
found better results at a replacement ratio of 50% to 100% [15].
Incorporation of RAP up to 90% was investigated and concluded
flexible pavement may be constructed with a RAP of 90% [16]. It
was seen from the literatures that high percentages of RAP may
be used at high temperature but fail in low temperature due to
stiffening of the binder. Generally, RAP upto 30% found satisfactory
results as reported by the researchers.

This study comprises the laboratory evaluation of partial
replacement of RAP materials up to 30% with natural aggregate
for hot mix asphalt (HMA).

Plea_se cite this article as: 5, Yumar Pradhan, U, Das and A. Ranjan Patra, Utilization of reclaimed asphalt pavement (RAP) materials in |."“l Uﬂa"fﬁ e
flexible pavement construction, Materials Today; Proceedings, hitps:[/doiorg/10.1016/) matpr 2025 04404
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Abstract:

Next generation 5G network provides solution for rigorous demand for data with
increasing network speeds. Now-a-days cell free 5G network can resolve many
issues such as interference that appear in cellular configuration. Massive MIMO
with cell free configuration is one of the solutions for massive-MIMO with
conventional cellular network. This is also called cell free (CF) MIMO in
massive. A CF Massive-MIMO system consists of number of access points
(APs) which are distributed uniformly. It serves few numbers of user equipment
at same frequency or time resources. It is based on characteristics of channel
which is measured directly. Eachuser and APs possess only single antenna.
The channel state information is acquired by APs through time division
duplex(TDD)operation. Users transmits uplink pilot signals. The Multiplexing/de-
multiplexing performed by APs through matched filtering during uplink and
conjugate beamforming during downlink. The simplified expressions for uplink
and downlink throughputs of single user would lead to maximum/minimum
power control algorithms. The objective is to focus a comparative analysis on
optimized cell free network which has maximum the coverage area, and a
minimum transmission power. The interference problem can be resolved in
operation of cell free network and it can resolve by using cell free network that
appear normally in cellular network. The major challenge is to achieve the
benefits of cell-free configuration that it can scalable to large network with
increase in number of users. A frame work could arrive for scalable massive
MIMO in cell free system by using the concept of dynamic cooperation cluster
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Abstract

A smart wheelchair can be perceived as a
wheelchair that can provide autonomous mobility
and features to persons who are incapable of
using their own body for self-mobility. There are
broadly two categories of smart wheelchairs. In
the first category, there are provisions for the

usage of wheelchairs using in-built functions built
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Abstract

Cloud computing has been of greater convenience
in recent years owing to its flexibility and on-
demand service availability. Cloud computing
services allow multiple users to access the
available resources concurrently. So, trust is a key
parameter from every client’s point of view. While
accessing the resources in the cloud security

becomes the primary concern for every participant
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Stress Identification Using Machine st
Learning

Padmini Sethi, Ramesh K. Sahoo, Ashima Rout, and M. Mufti

Abstract Stress is vital in assessing the physical and mental state of the human
body with significant psychological and physiological changes. A proper and timely
diagnosis of stress may make one healthier, happier, and more productive. In the
workplace, undergoing many changes leads to stress, trauma, and anxiety. At the
same time, hormonal changes in the human body due to stress can be reflected in terms
of psychological and physiological changes. This paper has identified three different
activities (normal, tension, and exercise) with varied positions (laying, sitting, and
standing). Airflow, Temperature, and Galvanic Skin Response (GSR) are different
sensors that sense data. This work has emphasized GSR sensors and conceptually
connected them with other sensors. GSR values differ regarding the contact surface
area with the body. Different machine learning algorithms such as; Naive Bayes,
Support Vector Machine, Decision Tree (J48), and Random Forest have been used
to analyze sensed datasets. Random Forest Algorithm has been observed to perform
better in the proposed work.

Keywords Physiological data + Psychological data + GSR Sensor + Machine
learning
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I Introduction Abstract:Cloud computing allows customers to use a variety of computing
resources on-demand and with no maintenance overhead. One of the major

II. Side Channel issue concerning cloud computing is ... View more
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Il Simulation and Metadata
Abstract:

Result
Cloud computing allows customers to use a variety of computing resources on-

IV. Conclusion & demand and with no maintenance overhead. One of the major issue concerning

Future Work cloud computing is security. From the end user's perception, migrating to cloud
exposes them to additional security risks that are entirely considered to be
Authors produced by other occupants who may have some access to shared resources.
The co-location or co-residence attack, otherwise called as co-resident assault,
Figures is the focus of this research. This is a type of attack in which malevolent
individuals construct side channels and steal confidential information from VMs
References that share the same server. Here we have studied on the co-resident attacks
and the mechanisms to detect and prevent the attack. To address this issue, we
Keywords have focused on the PSSF VM allocation policy as PSSF policy has high

security with low energy consumption.
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Abstract

Over the past few years, the wind turbine industry has expanded widely and is increasingly taking production into
account. There are various reasons why wind energy in electricity networks can be accumulated. In the event of a wind
production, it not only remains safe and sustainable, but has low operating costs. DFIG's numerous advantages in the
production of power electronic converters and the growth of double feeding induction generators, and their benefits of
low conversion capacities, high energy and flexible power control were extensively used in large-scale wind power
applications. DFIG as a wind turbine linked to a grid which is subjected to various forms of faults in this innovation.
Crowbar is used and is a kind of a safety mechanism for wind turbine generators. Fuzzy Logic is also used to safeguard
DFIG for defects presented in this paper.

Introduction

People's use of wind or wind power has a long history. In Persia, the earliest windmill design for grain grinding and
water pumping in approximately 500-900 CE The first wind turbine producing electricity in the world was installed at
the end of July 1887. A major benefit of wind power is the fact that it is a renewable energy source. Renewable energy is
generally defined as energy from resources which, on a human schedule such as thermal, wind, hydraulic and tides, are
continuously refilled with nature. The use of renewable energy for electricity production has been developed
worldwide due to heavy pollutants produced from traditional fossil energy sources. It is estimated that approximately
208 GW of renewable energy generated electricity were installed worldwide and a total of 1360 GW of renewable
energy capacity was achieved in 2011. For non-hydro-powered renewable, the capacity exceeded 390 GW, an increase of
24% over 2010. Worldwide, wind energy accounted for nearly 40% of renewable energy, solar photovoltaics for nearly
30% and hydropower almost 25%. By the end of 2011, renewable energy generation was more than 25% and it supplied
around 20,3% of the world's electricity supply. Wind as a source of renewable energy has been given more attention and
is now playing an increasingly important role as a source of energy because of its inherent characteristic of carbon-free
electricity generation. In total, 306 wind farms had operated in the UK up to 2011, producing 5,737,60MW of grid power.
Over 35 GW were added to wind power in 2013, for a total of more than 318 GW. All types of renewable energy have
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Abstract

Stability is the major factor that should be maintained in every power system. To predict and
to optimize the nonlinear parameters this research provides a control system transient
analysis using Bode plot and Nyquist plot to regulate the stability in wind power generation.
The rotor speed should be balanced with respect to the generation of generator power for
viable wind power generation. This study introduces a sliding mode controller for controlling
wind speed and preserving system stability, and it may be improved using an Artificial Neural
Network based Radial Basis Function Neural Network to eliminate nonlinearities induced by
changing wind speed. The tip speed ratio approach is utilized in this study to harvest the
most power from wind energy. To optimize this TSR method, a PI-RBFN tuned sliding mode
controller was utilized to get maximum power while minimizing active power losses. This
proposed approach may be used to address nonlinearities in the pitch angle caused by
changing wind speed. As a result, the resilience of the redesigned Type-Ill wind turbine
system is investigated using MATLAB simulink in this study. The simulation results are

compared to the current DFIG-based modified Type-Ill wind turbine method.
Export citation and abstract =~ BibTeX RIS
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Abstract

This study focused on compensating for reactive power loss and minimizing active power loss during transients caused
by fast changes in wind speed. Under transient circumstances, reactive power is critical for improving the voltage
profile. In this work, we discuss how to compensate for reactive power losses while reducing active power losses. The
goal function of the rotor side and grid side controllers, which are related with active power losses, is minimized using a
genetic algorithm approach for voltage profile improvement and power smoothing. Two constraints for rotor side and
for both rotor and grid side converter designed here to improve the voltage profile during faults. Further this work
carried out by MATLAB simulink and GA optimization technique used for power smoothing. The comparative results on
active and reactive power smoothing presented in this paper using Type-I Mode IV FLC and Genetic Algorithm
Technique under transient conditions. The main motive is to validate that the Modified Type IIl wind turbine system can
give efficient results using adaptive techniques to control active and reactive power. This research work can be helpful
for the researchers to analyze their work reference with these research findings.

Introduction

Wind energy as a renewable source of energy now such a demand for all power sectors because of the clean and free
availability. For balancing the power demand it can play a valuable role to enhance the efficiency of the energy for both
commercial and domestic utilities. The best part of this source of energy is there is no hazardous emission of harmful
gases from it which cause environmental pollution. Hence it is used as a perfect source of energy and can fulfill our
energy demand. We need balance and stable power system with full control to achieve high output. Renewable sources
now a day’s play a vital roles to balance out huge power GTD system. Now we produce 15 to 20 million MW power from
renewable sources and wind is most economic source of power generation. This can be used as standalone mode as well
as grid integrated for smoothing the power demands. Technical wind turbine system needs both mechanical and
electrical components for full control over the generation, transmission and distribution of power. Initially we are using
DFIGs that is doubly fed Induction generator without any control mechanism which cause losses due to sudden changes
in wind speed as these are designed for fixed speed mode of operation [1], [2]. Later on we develop Type-III wind
turbine system which uses DFIGs with full control over speed and power generations. These are designed with Rotor
side and grid side converter based with Maximum power point tracking abilities. Then Type-IV PMSG based used but
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Abstract. Analysis of power output vs load profile in a system with
scattered generation resources connected to the existing traditional energy
system is critical, because even a minor frequency shift might cause a total
blackout. The load frequency management problem for a hybrid coal-based
system incorporated with DG, consisting of fuel cells, diesel engine
generators, wind turbine generators, aqua-electrolyzer, and battery energy
storage system is explored in this work. Due to the significant output power
variation of wind energy systems, integrating them into DG offers a
challenge for the creation of an appropriate controller. The stochastic
volatility of the load profile makes this issue more difficult. The study's
suggested control method relies on differential evolution (DE). For various
disturbances, the efficiency of frequency stabilization is studied. The results
demonstrate how the hybrid DG system's PID controller was able to achieve
the least amount of frequency variation.

Keywords: Differential evolution (DE) algorithm; Distribution generator
(DG); Proportional integral derivative (PID); Renewable energy source
(RES).

1 Introduction

The two primary objectives of power system controls are to preserve system
integrity and return the system to normal functioning following any kind of
physical disruption. In other words, maintaining the system's planned performance
and restoring it following a disruption like a short circuit and loss of generation or
load are both included in power system control [1-2]. Significant advancements in
both the technology of distribution generators (DGs) and renewable energy
sources have been made in recent years (RESs). Utilization of RES/DG and
micro-grids is increasing, which has a variety of technical effects and critical
implications for how well-suited conventional power system control methods are



Frequency control of two region two-unit systems with PDF + (1+PI) controller
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Abstract— Unpredictable load variation in the power
system results a frequency shift and if the variance is
significant enough, the process may fail. Due to the growth
in dimension and complexity of power infrastructures as
well as the increase in power consumption, the use of
intelligent systems power systems has become essential so,
a better controller is always welcome. In this study, a
widely utilized two-zone non-reheat type system is
employed to examine the performance of PDF + (1+PI)
controller. The Differential Evolution Algorithm is used to
set the controller parameters with ITAE serving as the
goal function. The system is created in the
MATLAB/SIMULINK environment. The result shows
that, in comparison to other controllers, the PDF + (1+PI)
controller offers greater dynamic response by reducing
time needed to settle and undershoots.

Keywords—Differential Evolution (DE) algorithm; Proportional
Integral Derivative (PID); Tilted Integral Derivative (TID); Tilted
Integral Derivative with Filter (TIDF)

1. INTRODUCTION

Any imbalance between supply and demand causes a
frequency shift [1-3]. And if the variance is significant
enough, the process may fail. Putting in quick-acting energy
storage devices can help to mitigate this issue. However,
adding similar devices in all units raises the system costs [4-
5]. Because of the delayed response of the governor, it is not
always possible to keep the frequency variation to a lowest.
Since the first grid operations involving a linked power
system, there has been worry about the effectiveness of the
power system's control. The notion of good control in the
operation of an electric utility must be linked to the service
quality, which must then be quantified. Due to the growth in
dimension and complexity of power infrastructures as well as
the increase in power consumption, the use of intelligent
systems power systems has become essential. The smart
technologies have human-like knowledge in a particular field,
are able to adjust to changing settings and learn how to
perform better, and can articulate their thought processes. The
power system control has undergone significant changes in the
last few decades, moving from a straightforward process
control to a distributed processing system that can handle
multiple layers of application operations. The challenge of an
interconnected system's AGC is to balance generation and
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demand while also allocating generation across multiple
systems to maintain the overall system's operation schedules.
As a result, following a first round of random load
accommodation via governor action, the purpose of AGC in
an interconnected system that is either manually or
automatically operated is to assign newly generated updates to
already chosen machines. It is essential to achieve
significantly higher frequency stability than the speed
governor can provide. In order to do this, we must adapt our
speed keeping with an effective control plan. In order to
reduce frequency variations, the purpose of load frequency
control (LFC) is to preserve balance between load profile and
power production. In an electric power systems LFC is being
used to control the active power, generators output in response
of load variation [6-7].

Different types of load frequency controllers like Pl and PID
controllers are used in power systems because they are very
simple for implementation but its performances degraded
when the system become complex due to disturbances. So, for
this reason we need better controller design to overcome load
fluctuation.

1_
i '—:—rK,, +Ej_.M

g
T

Fig.1 Structure of PDF plus (1+PI) controller

S. panda et al. [10], apply the FA algorithm to tune the
controller parameter and the controller's effectiveness is
determined by examine the results with distinct paper like
BFOA [8], GA [8], DE [9] and PSO [9] approaches. The TID
controller for LFC is presented in [11]. In terms of ITAE and
Settling time,



A DE algorithm optimized TIDF plus second derivative Order controller for
Load Frequency Control of two-area thermal power system
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Abstract— In this paper a unique TIDF plus Second
Derivative Order (TIDFD?) controller is recommended for
load frequency control of two-area non reheat thermal
unit power systems where the unique TIDFD? controller is
placed in first area and second area. In the below system
model controller parameter are tuned by the help of
differential evolution algorithm. An effort has been made
to prove that the TIDFD? controller is showing better
result as compared to other controller which is recently
being published like Firefly Algorithm optimized PID
controllers and differential evolution algorithm optimized
TIDF controllers in the same thermal power system. From
Simulink response it is found that settling times,
overshoots of tie-line power deviation and frequency are
better as compared to recently published work. Hence
TIDFD? controller is having better response following a
disturbance.

Keywords— Proportional Integral Derivative (PID); Tilted
Integral Derivative Controller with Filter (TIDF); Tilt
Integral Derivative with Filter plus Second Derivative Order
(TIDFD?); Differential Evolution (DE).

1. INTRODUCTION

The role of Load Frequency control (LFC) is to
maintain the symmetry between power generation and load
demand because to minimize the deviations of frequency. In
an electric power systems LFC is being used to control the
active power, generators output in response of load variation
[1-3]. Different types of load frequency controllers like Pl and
PID controllers are used in power systems because they are
very simple for implementation but its performances degraded
when the system become complex due to disturbances. So, for
this reason we need better controller design to overcome load
fluctuation. S. panda et al. [7], apply the FA algorithm to tune
the controller parameter and the performance of the controller
is establish by examine the results with distinct paper like
BFOA [4], GA [4], DE [5] and PSO [6] approaches. The TID
controller for LFC is presented in [8]. Here an effort has been
made to improve the performance with TIDFD? controller.
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2. METHODS

2.1 Investigated power system
The Figure 2 considered for investigation [7].

2.2 Control strucutre

TIDFD? controller is nothing but a TIDF controller
with addition of a second derivative order term. TIDFD?
controllers are placed in both area. TIDFD? control is easy to
adjust, has a high spurious removal rate andis
more robust than the TIDF control. Its structure is shown in
Figurel; second derivative gain (Kpp), nonzero real number
(n) and derivative filter coefficient (N) are present in the
controller in addition to Kp, Kp and K [8]. The formula for the
controller is shown in equation (1).
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Figure 1: Proposed TIDFD? controller
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Abstract— The focus of this paper is verification and analysis
of the performance of deadbeat based regulator in the d-g-0
frame i.e the synchronous frame for the regulation of HVDC
employing  VSC. The performance analysis of  deadbeat
controller along with its dynamic response is of prime
importance. The design of deadbeat control system is carried on
and the controller so obtained is implemented in the detailed
model. The system performance is verified owing to variations
in the per unit value of the active power, current, reactive power
and voltage (the system being subjected to L-L AC fault).The
perk of developing and implementing the deadbeat controller is
it shows fast tracing and detecting ability, it is accurate and
robust and has fast response and feedback abilities to any grid
transient disturbances. The MATLAB/SIMULINK platform is
put into use for the verification of simulation test results.

Keywords— PLHVDC, Deadbeat based Controller ,VSC

I. INTRODUCTION

Since time past, the cngincers and scientist have been
working to reduce transmission loss and lessen economic
rates. This is precisely the reason why HVDC i.e High Voltage
Direct Current came to limelight. It has an upperhand over
HVAC i.e High Voltage Alternating Current because of its
cost effectiveness and reduced transmission losses. At the
onset, LCC i.e line commutated converter served the purpose
of both rectifier station and inverter station. The problem with
line-commutated converter(LCC-HVDC) is that it has no
provision of full controllability of the system parameters.
Rapid development in the discipline of power electronics was
seen in the last century. By making use of these electronic
switches and devices like IGBTs and GTOs,the use of
VSC(Voltage source converter) based HVDC became a new
normal,VSC-HVDC has a number of advantages as compared
to LCC-I-_IVDC.There is no requirement of any external
commutation circuit for the VSC based HVDC system.It has
an advantage of bidirectional current flow which means there
lf(S)rI:l? zggltrg;nerg of changing the Voltage polarity back and
g active power along with the reactive power have

provision of being controlled and I i
BYDC systerm.in s ol regulated in a VSC-
I 8] JAnain ependentmanner[l,2].ltis proven to be
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gy resources like

SY'S 21. 13]. Non-renewable ener s lIK
b g ation which 1s

solar and wind require small scale power gencer
fed through HVDC

HVDC system contains two VSCs coupled by the help of a
high voltage DC link(HVDC).The conventional PI con}rollcr
is used widely but its operation is limited to only certain and
specific range of bandwidth. Operation beyond this pre-
defined bandwidth makes the system exhibit instability n its
functioning. The PI based non-linear controller also needs
effective tuning also. So, PI based regulator can be replaced
and substituted by the deadbeat regulator. As a result such a
controller can be designed which appropriately gets by with
the uncertain parameters ,thereby showing trouble-free tuning.
The deadbeat controller can be implemented and verification
can be carried on as to how the system behaves on being
subjection to the grid transient disturbances[3],[4],[5].

The article targets the implementation of the deadbeat
regulatory system for regulating and controlling the active
power and reactive power. The functioning of the control
system can be understood by representing it in the form of two
loops viz. an outer loop which processes slowly and an inner
loop which processes swiftly[5], [6]. The outer loop uses PI
based regulator whereas the inner loop makes use of the
deadbeat regulator.Fast tracing and detecting ability and the
ability of fast feedback response to any grid transient errors of
the deadbeat controller makes the verification accurate and
exact.Deadbeat controller has proven to be an efficient one
with respect to coordination with other converters
Performance analysis of the system i.c variation in thé
magnitufie(in per unit) of parameters due to grid transient
faulty disturbances besides errors,is described in the paper

[71.8].

The synopsis of the paper goes this way.VSC based HVDC
system’s modelling is demonstrated in Section 11 and Section
IIT gives a vivid study of deadbeat based regulator.Then,the
modeling and designing of proposed deadbeat ba,sed
regulator;and simulation test outcomes are included in Section
1\Y _and section V respectively.Besides that the summary of the
entire paper is in Section V1.
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Abstract—Smart meter, the advanced energy meters [1] is one
of the most important components of Smart grid (regarded as the
future generation of today’s power infrastructure distribution).
If the power company begins for the smart grid implementation,
every house and premises need to be installed with smart meters.
All information such as consumers’ private information and
consumers’ electricity transactions stored in a database. So,
Attacks on Data in smart meters is considered our main concern.
These databases may be got into with or fall into the hands of
blackmailers, criminals, cyber hackers, power company workers,
and other anonymous groups who may perform spiteful actions,
which have no limits. Several attacks on data and existing
solutions to such attacks are discussed in this paper. In our
proposed model, algorithms like RSA, Blowfish, AES, DES, 3DES
are used . Two cryptographic algorithms are proposed- Hybrid
RSA-Blowfish Algorithm and Eigenvalue Encryption Algorithm.
In the Hybrid RSA-Blowfish Algorithm, the plain text is taken
and encrypted into an intermediate cipher using the Blowfish
algorithm. Then this intermediate cipher is again enciphered
using the RSA algorithm which now creates a more protected
cipher producing a public and a private key. In the Eigenvalue
Encryption Algorithm, the Eigenvalue of the matrix taken is
calculated and the positive eigenvalue becomes the key. This key
is then multiplied with subsequent reversed ASCII values of the
plain text and a numerical series and forms the ciphertext. In
this paper, the output of both the algorithms along with the
decryption process is shown. Later on, our proposed algorithms
with the existing algorithms are compared on the basis of
four parameters- Avalanche Effect, Encryption Time, Decryption
Time and Memory Used. A comparative study based on the
Statistical Data is done and graphically shown. The attacks
prevented by our proposed algorithms are also discussed in this
paper.

Index Terms—AMI, BLOWFISH, SCADA, Cryptography

I. INTRODUCTION

In these Present days the electrical power system which is
used by different companies, organizations, businesses have
remained nearly the similar ways as like as times before.
With the growth in electrical power demands, problems like
voltage sags, overloads and blackouts have also increased.
Additionally, these electrical power systems also release a
lot of carbon emissions. Smart grid is the next generation
of power distribution system that is probably to upgrade
the electrical power distribution system and resolve many of
these current problems raised in power distribution [2]. The
term smart grid offers electricity demand from the centralized

979-8-3503-4798-2/23/$31.00 ©2023 IEEE

Dr. Urmila Bhanja
Electronics and telecommunication Engineering
IGIT Sarang
Dhenkanal, India
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and distributed generation stations to the customers through
transmission and distribution systems. Security be one of the
most important problems in smart grid systems. The three
main security objectives such as (a) Availability (b) Integrity
(c) Confidentiality must be incorporated in the smart grid
system [3]. Security plays a vital role to store information and
communicate it across the undefined networks with protected
manner. Hence, the secure communication is the elementary
requirement of every operation over networks. It has been
observed that Cryptography is an important technique for a
secured communication environment and transmission of data
through the security services like data integrity, confidentiality,
authentication, access control and non-repudiation [4]. It acts
as a shield to the sensitive data by communicating it in such
a jumbled manner so that only the authorized user can have
an access to this information after recovering to the original
text [5].

II. LITERATURE REVIEW

In 2012 Fadi Aloula et al. discussed about the complexity
and the Vulnerabilities of the smart grid system, precisely
to this massive heterogeneous network is emphasized. The
challenges which exist in Smart Grid network for secured
environment and the Security Solutions provided to the net-
works are not adequate enough to secure Smart Grid networks.
Henceforth concluded by over viewing the recent and required
security solutions for the Smart Grid [3]. The Cyber-security
test-bed which is based on SCADA (supervisory control and
data acquisition) has two main components such as com-
munication infrastructure and SCADA software. This Cyber-
security test-bed is used to examine the Attack that occurs
in Man-in-the-middle like an ARP spoofing which allows the
attackers to have an interruption in the communication. Y
Yang, K McLaughlin et al. proposes a future work strategy
which focuses on Cyber-security issues in the SCADA System
by applying intrusion detection and prevention technology [5].
The AMI architecture consists of a network of computers, me-
ters,sensors, and devices for data analysis and data recording
[6]. So, it is more vulnerable to cyber-attacks [7]. As a result,
the security of Smart Grid (SG) will have to be provided but
not limited to the Advanced Metering Infrastructure (AMI)
. Abdul rah man Okino Outoze a.b et al. discussed Several



SPRINGER LINK Login

= Menu Q search D cart

Home > Proceedings of International Conference on Frontiers in Computing and Systems >

Conference paper

Performance Analysis of a Chaotic OFDM-FSO
Communication System

| Conference paper | First Online: 01 August 2023
| pp343-355 | Cite this conference paper

Proceedings of International

(""" Conference on Frontiersin

Conference

on Frontiers in
Computing and

Computing and Systems

£ Springer

(COMSYS 2022)

Chinmayee Panda [\, Sudipta Sahoo, Urmila Bhanja & Debajyoti Mishra

ﬂ]Q Part of the book series: Lecture Notes in Networks and Systems ((LNNS,volume 690))

£3 Included in the following conference series:
International Conference on Frontiers in Computing and Systems

g) 130 Accesses

Abstract

Free Space Optical (FSO) communication offers enormous solution to last-mile connectivity
and serves as complementary access technology to Radio Frequency (RF) and millimeter
wave wireless systems. However, different weather conditions such as thick fog, smoke, and
turbulences affect the system performance for which Q-factor degrades. This work
implements chaotic concept to the hybrid OFDM-FSO system which successfully mitigates
inter-channel interference (ICI) and fading. In this paper, the Q-factor under different
weather conditions is estimated and compared with the conventional chaotic FSO system.
Again, the BER performance of the proposed model is measured for different turbulence

conditions and is compared with existing FSO systems. The proposed chaotic OFDM-FSO
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Abstract— A steganography technique for a secured free
space optical communication system is presented in this work.
In this technique, the original message is hidden by a cover
image and hidden message is extracted at the receiver without
being eavesdropped. The work is carried out by considering
gamma-gamma channel model under adverse turbulence and
weather conditions. The proposed orthogonal frequency
division multiplexing-free space optical communication-
Steganography (OFDM-FSO-Steganography) model yields
better BER and covers maximum distance as compared to the
existing FSO system.

Keywords — FSO, Gamma-Gamma Channel Model, OFDM,
Steganography.

L INTRODUCTION

Free space optical communication (FSO) has recently
evolved as a complimentary technology to radio frequency
wireless system due to its high bandwidth, data rate,
immunity to electromagnetic interference and license free
spectrum. The goal of FSO is to send data, audio, video, and
pictures at high data rates. For last-mile access networks,
FSO system is extensively used [1]. On the other hand, high
spectral efficiency of orthogonal frequency division
multiplexing (OFDM) makes it wuseful for digital
audio/video broadcasting, wired/wireless communication
systems [2, 3]. OFDM technology provides higher data rates
and reduces inter-symbol interference (ISI). OFDM is
integrated with FSO that offers a potential solution for
transporting data with a high data rate, a long link range and
improved BER [4,5]. The performance of the proposed
model referred as OFDM-FSO-Steganography model is
analyzed for various weather conditions under Gamma
Gamma channel model.

Steganography is used to safeguard sensitive or secret
information against various intrusion attacks [6-8]. Various
authors have used different techniques to secure the data. In
[9,10] authors have addressed the architecture of
steganography with different cover objects and various other
security techniques such as cryptography, steganography,
and watermarking are discussed [10]. Eyssa et al. have used
steganography technique with OFDM system in wireless
medium [11]. However, none of the authors have utilized
the steganography technique in hybrid OFDM-FSO model.

The contribution of the paper is mentioned below.

e  For the first time, the performance of OFDM-FSO-
Steganography model is analysed for a FSO under
various turbulence and weather conditions over a
gamma gamma channel and compared with the
existing FSO system.
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The arrangement of paper is given as follows. OFDM-
FSO-Steganography model is described in Section II. The
steps and flow chart of Image Steganography is explained in
Section III. OFDM-FSO channel model is discussed in
Section IV. Section V and VI discusses the result and
concludes the paper respectively.

II. OFDM-FSO-STEGANOGRAPHY MODEL

The generated pseudo random bit sequences are given to
quadrature amplitude modulator followed by OFDM
modulator. The optical carrier is generated by continuous
wave (CW) Laser. The OFDM modulated data and optical
signal are given to Mach Zehnder modulator. The
modulated data is encoded by the steganographic encoder to
hide the modulated data with a cover image and a stego key
generated by the encoder referred as stego object. The
resulted stego object is transmitted through a FSO channel.
The stego object gets deteriorated by the atmospheric
turbulence and weather conditions. At receiver side, the
stego key is removed and the secret data is extracted from
the cover image in the steganographic decoder. Further, the
decoder data is processed through a photo detector OFDM
demodulator QAM demodulator to extract the original data
shown in Fig.1.

I/P Data QAM OFDM

Stream ™| Modulator [P Modulator
* Cover image

CW Steganographic
Laser > vzv [P Encoder > Channel

Extracted
Message

O/P Data QAM OFDM Optical Steganographic
Stream Demodulator Demodulator Detector decoder

* Extracted cover

Fig. 1. OFDM-FSO-Steganography model

III. STEGANOGRAPHY FLOWCHART USED IN THE
PROPOSED MODEL [7]

As shown in Fig.2, the hiding or embedding process
includes cover image, unique random number generation,
pixel manipulation, which produces stego image. At the
receiver, the original image is extracted referred as
recovering process. The flow chart is explained below.

A. Embedding Process

Step 1: A cover image of size (256 x 256) is considered.

Authorized licensed use limited to: INDIRA GANDHI INSTITUTE OF TECHNOLOGY -Dhenkanal. Downloaded on September 20,2024 at 07:09:53 UTC from IEEE Xplore. Restrictions apply.
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Abstract—Multistatic radar plays an important role in the
detection of low RCS targets. The detection process becomes
complicated in multiple target scenarios. Although multistatic
radar provides better detection performance, the performance
degrades when clutters are present in the received signal. In this
paper a space-time adaptive processing technique is
implemented to detect multiple targets and cancellation of
ground clutters. A transmitted waveform with a large time-
bandwidth product is required to detect small targets with long
distances in the increased coverage area. So an orthogonal
frequency division multiplexing- linear frequency modulated
signal is used as the transmitted waveform. A performance
comparison has been made for the multistatic radar in terms of
probability detection with space-time processing techniques
with different transmitter and receiver configurations. The
multistatic radar performance is evaluated through simulations
and it has been observed that when the number of receiving
antenna increases the probability of detection increases.

Keywords—Airborne radar, Clutter, Multistatic radar, Space
time processing, Target detection.

I. INTRODUCTION

Detection of low radar cross section (RCS) targets or stealth
targets in the presence of clutter is one of the most important
parts of modern electronic warfare. The radar cross-section
characterizes the degree of visibility of the target to the radar
[1]. Due to very less radar signature it is a challenging task
for the conventional monostatic and bistatic radars to detect
the stealth targets. To deal with this problem, multistatic
radars where multiple radar transmitters and receivers are
deployed for efficient detection capability and increased
coverage areca. Because of these benefits in the real-time
defense and civilian applications, multistatic radar has been
regarded as an emerging research area in the last few decades
[2]. Although multistatic radar stands as a solution to detect
the stealth targets using the transmitter and receiver diversity,
but as multiple transmitter transmits a verity of transmitted
signals, design a waveform, with less cross-correlation and a
low peak—average power ratio (PAPR), is an ambitious task.
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In [3] authors presented an orthogonal frequency division
multiplexing linear frequency modulated (OFDM-LFM)
waveform generation technique where the waveform attains
large time-bandwidth product. This OFDM-LFM waveform
may be regarded as a primary requirement for the detection
of targets in a multistatic radar.

Space-time processing exploits temporal and spatial
properties of the signal to enhance the target detection in the
presence of ground clutter [4]. But even though with space-
time processing the performance of the multistatic system
degrades due to lack of time-bandwidth product in the
transmitted waveform, which are orthogonal and
uncorrelated to each other. The target response of a
multistatic airborne radar is mainly degraded by the ground
clutter associated with the received signal which degrades the
probability of detection as well as the performance of the
radar system [5]. This paper proposes a multistatic radar
system that transmits the OFDM-LFM signal to achieve a
large time-bandwidth product and implements the space-time
adaptive processing to remove the ground clutter and enhance
the probability of detection. A comparison has been made in
terms of probability of detection and the probability of false
alarm for a particular signal-to-noise ratio condition in the
multistatic radar with the space-time coding and without the
space-time coding.

II. PROBLEM FORMULATION

When a low RCS target backscatters the signal not in the
direction of a radar it is very difficult to identify the presence
of the target. Although the multistatic radars are used for the
detection, only linear frequency modulated (LFM) signal
may not detect small target with a long-range in the increased
coverage area due to lack of time-bandwidth product. To
detect a low RCS target with high-density ground clutter is
one of the most important problem for airborne radars. The
presence of clutter in the received signal in case of an airborne
radar degrades the probability of detection for a particular
signal-to-noise ratio condition. The detection process
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Abstract—Optical Wireless Communication (OWC)
channel can be the best suitable substitute of Radio Frequency
(RF) channel. The high data rate transmission capability and
reliable connectivity makes it eligible to support the IoT
requirements. There are some unavoidable drawbacks
associated with OWC channel in different environments. In
this paper a drawback of indoor OWC channel has been
discussed which is known as fluorescent light interference
(FLI). While using the OWC transmission in indoor
environment in form of LiFi, the background light coming
from the other radiation sources present inside makes
undesirable interference with the signal. The effect of this
interference can be mitigated by applying various techniques.
One of the techniques is the use of High Pass filter. As the FLI
affects the low frequency components, the application of HPF
with a suitable cut off frequency can be seemed to reduce the
effect of FLI. But this HPF technique produces a form of Inter
symbol interference (ISI) which is also known as Baseline
Wandering (BW) that has a negative influence on the
performance of the base band modulation technique. An
alternative way to detect the signal can be the use of Matched
Filter (MF) which always tries to match the signal with the
original shape. In this paper the performance of a simple
BPSK based system under FLI has been analyzed where the
signal has been detected by using two different methods, that is
by using HPF and by using HPF followed by MF. In both the
cases the variation that causes baseline wandering has been
found. The comparative studies of both the cases show that the
system employing MF exhibits better performance as
compared to the system with HPF. Also to verify the effect of
this baseline wander on the system performance, the BER of
both systems has been compared. By comparing the BER for
the system with HPF and MF with the theoretical value of
BER, it has been observed that the BER curve of the system
with MF is closer to the theoretical BER curve. For the given
scenario the minimum achievable BER for the MF based
system comes down to a value about the order of 10~ 3at an
SNR of 8dB whereas for HPF based system it comes down to
an order of 10 'even at an SNR of 12dB, which proves that
the MF based optical receiver performs better as compared to
HPF based optical receiver.

Keywords— OWC, DPSK, FLI, Matched Filter, High Pass
Filter. Baseline wander.
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L.INTRODUCTION

Florescent Light Interference (FLI) is an unavoidable

adverse condition in an Optical Wireless Communication
(OWC) situation [1].Optical communication techniques use
different modulation schemes where some techniques are
power efficient and some others are spectrally efficient. The
spectral efficiency of a modulated signal depends upon the
modulation scheme as well as the line-coding
technique[2,3].
In [4] a comparative study has been carried out between the
performance of On-Off Keying (OOK), Pulse Position
Modulation (PPM) and Digital Pulse Interval Modulation
(DPIM) systems in presence of florescent light interference
(FLI) by considering normalized optical power required
(NOPR) and optical power penalty (OPP) as the
performance metrics where the result shows that the OPP
value gets reduced by the use of High pass filter (HPF).
Also it has been suggested that the same filtering process
can be applied to other modulation techniques to achieve a
better level of performance. In [5], FLI corrupted OOK
signal is being detected by using matched filter followed by
a wavelet transform (DWT) based denoising filter. It may be
due to the fact that spectral component of FLI signal occurs
mostly around the lower frequency region[1, 5]. The effect
of FLI depends on the source by which it has been
radiated[6]. It has been observed that the type of modulation
scheme also affects the link performance in presence of
FLI[7]. Conventionally, the sources of ambient light
produce interference components having spectral range from
50Hz to a few KHz[8]. It also contains the harmonics of the
switching frequency[8-10]. HPF has been considered as the
most common method to remove the effect of FLI[1] as it
affect more to the low frequency components. But this HPF
is also responsible to introduce a type of Inter Symbol
Interference(ISI) which is also known as Baseline Wander.
Baseline wandering refers to low frequency fluctuation or
drifts that are superimposed on the baseline of the signal[1].

In this paper the baseline wandering produced by two
different optical receivers has been compared. The
transmitted signal is an Optical modulated BPSK signal.
The signal has been transmitted over free space. The
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Abstract—This paper implements a multi-purpose smart
automat for managing the canteen of an institute. The automat
performs multi operations such as discount offers, employee
identification and sitting allocation for a college canteen
scenario. The proposed model identifies the employee of an
institute and a discount of 10% is provided to the employee after
a proper investigation. The model segregates the employee’s
department-wise, by the ID provided to the departments. The
sitting arrangement is done as per the department identification.
The designed model is functionally simulated by using Xilinx
ISE 14.7 and Modelsim 20.1.

Keywords—Smart Automat, Xilinx ISE simulator, Modelsim
20.1, Finite State Machine.

I. INTRODUCTION

In recent times, people had begun to adapt to technologies
and demand for automation is increasing at a brisk rate. So,
keeping in view the increasing popularity, we have purposed
a smart automated canteen management system for food
ordering that reduces time mismanagement during rush
hours. The model is simulated using VHDL.

When we look at some of the basic systems like food
ordering in cafes, canteens, or restaurants, it remains the same
old-fashioned. Due to this, we are still stuck waiting for the
waiter to take our order which becomes irritating and time-
consuming. Then during rush hour, there is mismanagement
of seats and orders, creating a bad impression. So, a simple
and smart solution to this issue is introducing a smart
automated food ordering machine.

Various research works related to this scenario have been
done previously. V. V. S Vijay Krishna et al. proposed an
automatic beverages machine that is based on the mealy
model of finite machine with auto-billing and cancel features.
It is implemented in “Virtex 5 XC5VLXS50T FPGA board”
and performance is evaluated with the help of Xilinx ISE and
Cadence [1]. F. Zainuddin et al. have created a steaming
frozen food machine utilizing theoretical modelling and they
used process flow and control logic to carry out the model for
steam buns. The power along with switching time of the
circuit are compared with the CMOS technology [2]. B. Jyothi
et al. have proposed a vending machine with four main states
along with control logic to implement street snack machine
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[3]. E. Kho et al gave the attribute for designing and
implementing multi-select state vending machines[4]. Joshi et
al. used radio frequency recognition to detect and validate
users which is quite an expensive system [5]. Kadir et. all have
implemented a cashless payment system for smart canteen [6].
T. Yokouchi have designed a unique mechanized service used
in Japan [7]. Yadav et al. proposed an energy-saving
LVCMOS-based vending device with the facility to cancel
orders but lack review and discount features in the canteen
management system [8]. P. Garapati and S. Musala described
Moore and Mealy machines using a negative edge detector
circuit for FSM, which gave us a fair idea to implement FSM
in the canteen management system [9]. Roy et al. designed a
coffee vending machine utilizing one electron device which is
compared with CMOS technology for speed of operation [10].
The authors made a comparison between contrasting attributes
in modelling an FSM-based machine [11]. P. Garapati and S.
Musala discussed a Moore and Mealy-based finite state
machine[12]. Toma et al discussed how the canteen
management system performs an essential role in the food
industry for the smart city [13]. Considering various
limitations of the existing machine, this smart machine works
more efficiently with additional features.

This automated machine can be implemented in a modern
FPGA kit, providing more efficiency and quick response than
traditional CMOS-based automation.

The multipurpose smart automated food ordering machine
provides the following additional features.

¢ Employee identification for an organization.
¢ Discount offers to the identified employee.
o Sitting arrangement for the identified employee.

This paper is organized in the following manner. Section
I introduces the research writings. Section II covers the steps
for VHDL implementation. Section Il implements the design
methodology. Section IV shows the simulation outcomes and
Section V concludes the work.
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Abztract

Cloud computing can be considered as the most emerging technology of this era. Cloud computing can be
defined as a collection of softerare, apphications & other IT =zervices which are provided by clound service
provider swhich are stored in different scattered locatons like cloud in the sky & can be used by the user
through internet as per their need & reguirement by cloud service provider on a rent basis or pay-per-ssrvice
basis. . the researcher observed that most of the ensmineenng institutions of Cuttack district are suvwviving to get
better student retention rate & to attract new students the canse bemg lack of complete muigration to emrging
technolzy hike cloud. From this pandermc COWVID-19 it has been proved that cloud computing 1= the software
to be adopted m an enhanced way for today & tomormow. It has become the necessary required softarare &
backbone for virtual platform for common man of Odisha, India & whole world to camry out their regular digital
& virtual work from home
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1. INTRODUCTICN

force, etc, has besn Imprecssd by cument messarch i
Wirsless Jsmsor Networks (WENs) mckoology. A wiredes
radio fraquancy [1]. It gnificantly decreated the reqoiramant
for wired commectrvity. Hop radio rebrys. fonction wnthost an
mfttractome. Comtrarily, in the case of dispersed mods, the
simk will assistin g for the sake of data tremafar.
Denpite the mvilability of a varsty of information senvices,
WENs guarantos accomate dats sxchange by localixing in tme
and place i revponse do mer demand A typical WEN [2]
finctions well endar specific msource lindtations. Pnargy
sfficiency iz mot since the seosor nDodes are
dispamed. Based oo its capebilities for computing and
commmmication, sach sensor node in the sensing Geld makes a
judgment. Tha nods gathors and transmits the daty to i othar
node in the netoeork with the aid of a bass station. As a menlt,
the designated ama metwork becomes overcowded [3).
Chustering techriqnes ars wssd m WEMNs to address concerms
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Abstract
Drwe in ithe populariny gain in dee wide rezesrch ares in different feld of applicacion wireles: sescor mecwork
{WSN) kave been subject to deployed in dhe Last decades WS doe to wze in harsh esvironment difficalt io
exchange baneries phyzically. For that reason Enersy effidency sco a3 2 major facier o resorados of
hantery povwer in sessor networle The propesed alsorithm prolong the lifetime of the sensor netweork by
enbanging losd disoribetions in dee W3N. Thiz work nsed dhe chain-based ronting PEGASTS _ﬂFmrEn:E'
(Fatherizs in sensor informstes Tyshem. ) & basiz. In dex appreach optimal path model Lion swarm
chicken mwarm in PEGASTS based chaim dustering (PFEGA-LSCS) haz been wmed. The optimal path iz
chozen by wime Lion Swarm Opitimsrs ten (LS50 and to redoce the emergy consumpiton of the merwork
e Fnhamesd Chistering approsch iz intfiseed wang Chicken Swarm Optimsizsiios (59004 a reselt the
notceably improvement of lifedme in thiz approsch ke been showing. Orber rezelts Boe resideal energy.
packet delivery race and end fo end delay are alwo coacidered.

Eey Words: WEN, PECASTS, L350, 50, Clustering.
L Imcroductios abowt WiN

Winslews Sansor Metworks {WEN:) e w e fior military purposas, beaith. mooinring,
mmmmmu_inmﬂmmsufmmbﬁm]mthp:d w

y Thaea protocols 2re isolaied from the promeaels nsed at S top boyers [2]. The samsars that
arw typically with iy hertieries thart cammot be recharged wncs theny hone bean disrbned mons quickhy
and o ﬂmﬁ].harﬂbﬂ:\uﬁ-m&[mﬂm@mhmw:m
is fhe most difienlt challange. A lthongh thers are several slemants at plyy in this soananio, mmermes shdiss e
focmsed on rosting pethods for WEMNs [4]. Acconding to Se mthersd wooks, lifespan is defined 25 the ameoent of
tmn-ln&bﬂﬁ:nﬂnﬁ:mmsmdﬁmﬁrmumﬁ]

WEN discesses & wide range of applications in real-worid seciom, bt 1t alse facs diffimites [3] The oo
wirdass seasar netwnok-tased healthrore ntens ende e-heabthcam, M-hoakhrars, and remots healthrars
misms. The staksholdar in the E-health came system can enhance the: sanvices and their mformation with the wse
O\qunm hunmlndmuhiﬂ:mm stam o am electronic healthcam
e, patison axd assistamts muight meet axd comsns online. M- wimms rdy on mohile
devices to collect parsenal el information oo wears. This approach xids i gatharing data for researchar,
patients, and health aides

Hare, mal-time momitorizg el telamedicing are mchded o ansbls dimct patient came [4]. Edncation on phoydcal
compeing, particularhy with the xid of W3N, has mode some progess. This ooy be dee o 2 ladk of knowledge
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Abstract

With the dewlopment of srsence and iecheciogy, robots gained their popularity iz mtceaiion and indosTial sppkcations.
Becmrer of this the msrarchers me moe locused iowands moGom planming anahy sis of mobile roboix, bipeds and human-
cids. Dharing the imessgation, @ wes discovered that the mbots 2m mone Bkety o become trapped in local minima md dead
ends. 5o, this paper aims o provide a novel hybridized artificial istelligesoe technigue by combining the Selfl orpanizing
migrating alporsthm (30MA) and Particle Swarm Optamiration 300 for optimal path plaenizg asd control of single and
malipie mobile robols in @ stalic and dynemic emvronment. Difler o parameiers of S0MA and PE0 slporitbm guides the
robois in reach global opsmized path in obsace prone emvimoment. The dewjoped bvbrid 30MA-P30 echmique is dested
i ¥-REP simulatics eoviname it wilh single and mulliple robots, and the simulaisos ouicomes ke been anthenlicated in
an exjperimenial s=iup under lzhomiory condisons. Whenever sensors deteces obstacte then the S0MA-PS0 actvaies and
e golisie with shemcies o mow up o secified tnged. A ey simulsion and real-ime experimesis the propossd sovel by brid
technique is sacoesshully achieved their target in o oplimared mamer. Furiher, 2 comparisos anshysis with iis standalons
tschnigues reveals the there is a significast improwment in savigationsl perameiers. Ages, te ecnique is fesied agassst
exasling paper and an average improvemest of 17765 is obserwed by wsiag e proposed by brid ednigue.

Kaywords Hyvbrid S0MA-PS0 - Motion planning - Controd - ¥. REP ssmubaior
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1 Intreduction

A robol s 2n auinmzied machine that cn do specitied tmds
quickly and pmcisaty with ltile or 5o humas assisimce_
Iz the last 30 years, the area of robotics, which deals with
the design eagineering and operso of robols, bas grosn
mapdiy. Mabale robols ca wirels ae beromang pradusiiy
important in the indusiry for the purpose of tansporia-
tLion, inspection, and opention due o Seir proficeency and
veralility. [ ecamse of their superior mvensl abditie s, the
mahile robols i progressively being emploed in auiomo-
ive indisirars, enierisinmest, military, medicine, maning.
Tescue, educaon, agriculiure, space, and @ variety of other
tiekds. Mobile robots am rapidly being used i satic mwell
25 dvnEmic environmenis.

The navigstional coatrol and opmal path plammang of
mibile robols s remzined a dificnl tesk sinoe their dewel-
opmeal. Robots, o the ather hand, have become 2n essential
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Abstract

Low alloy steels, extensively used for structural applications, are prone to atmospheric corrosion.
Atmospheric corrosion of these metallic materials causes nearly five times more loss than other
forms of corrosion. Typically, the ability to form an oxide layer is a proven strategy for protection
against atmospheric corrosion. But the oxides formed on the low alloy steels are not protective.
However, composition modification can promote the passive protective layer formation in these
steels. Furthermore, weather resistance in such compositionally modified low alloy steel is
governed by the nature and structure of the oxide layer formed. Therefore, a thorough investigation
of the chemistry and structure of oxide layer(s) has been carried out in different environments to

determine its protective nature. The protectiveness indices were also defined based on such studies.
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Abstract

It is well know that the mechanical properties of hypereutectic Al-Si alloys are affected by the size,
volume fraction and distribution of primary and eutectic Si particles. However, the pouring

temperature of the alloy also acts as the vital role for simultaneous refine and modifying Si particles
in hypereutectic Al-Si alloys by conventional means. The particles distribution of nano particles on

the melt is different at different pouring temperature which affects the physical, mechanical and the
microstructural behavior of Al-Si alloys. Various content of gamma Al,03 nano particles were added

in hypereutectic Al-16Si alloy melt and further dispersed through an ultrasonic cavitation based

technique. The cast hypereutectic Al-16Si alloy with the nano particles’ addition showed a significant
enhancement in hardness, strengths and ductility. The wear behaviour of the materials depends on
the distribution of intermetallic compound over melt. This paper suggests that gamma Al;03 nano

https://www.sciencedirect.com/science/article/abs/pii/S2214785322018673#:~:text=Various content of gamma Al,in hardness%2C strengths and d...  1/4
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Abstract

The replacement of cast iron by recent developed Al-hypereutectic composites are highly impacted
to lower down the cost of production and enhances fuel efficiency. Parts like pistons, engine blocks
and cylinder heads, brake plates and rocker arms manufactured from Al-hypereutectic composites
can reduce and improve vehicle emissions. The present investigation to make the Al-hypereutectic
composites reinforced with 1% Al,O3 using the stir casting method at different pouring temperatures.
Addition of Al,03 in Al-alloy which act as nucleating agent and causes for refinement of grain size
and the effect of pouring temperature on microstructure as well as wear properties of composites are
reported here. The morphology of primary as well as eutectic silicon was emphasized in this paper.

The irregular primary silicon and eutectic silicon shapes are changes to fine globular shape of

primary Si and fibrous and regular fine shape of eutectic Si. The study of microstructure-property
relations are co-related here by means of changing the pouring temperature of the Al-hypereutectic
composites.
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Abstract

In metal matrix composites a metal/alloy is often combined with non-metallic/inter-metallic phases

to produce a novel material possessing attractive engineering attributes of its own. AMCs or
Aluminium matrix composites refer to the group of light weight, high performance, aluminium based

material systems which are employed to meet the demand of automotive and aerospace sectors. The
present study emphasises on casting of Al-11.8 wt% Si metal-matrix composites with the help of an
exothermic reaction among the melt and halide salts (K;TiFg and KBF,) to incorporate 2 and 3wt%

TiB, in the base alloy matrix. Al;03 particles (0.5, 1 and 2wt%) were also mixed with these in-situ
prepared composites to produce hybrid composites which were characterized using optical
microscopy. Optical Emission Spectroscopy revealed some amount of silicon loss during casting. XRD
analysis indicated the presence of Al,03 and TiB, in the cast composites. Hardness, density and dry

sliding wear tests were carried out and analysed. The results of the present investigation revealed
that the wear rate of the composites decreases when there is an increase in the TiB, content but this
behaviour is limited to 1wt% reinforcement in case of Al,Os. Increasing load promoted wear rate. At
higher sliding distances wear rate decreased though wear volume was more. Density values of the
composites were found to increase with increasing amounts of reinforcements. Increasing Al,03 up

https://www.sciencedirect.com/science/article/abs/pii/S2214785323029103 1/5
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Abstract

Hyper eutectic Al-Si alloys, which are a great candidate for aerospace and automotive industries and
are utilized to manufacture engine blocks, cylinder heads and pistons, rocker arms and fraction
plates, all of which can reduce and improve vehicle emissions. The goal of this investigation is to
make an Al-14Si alloy with different proportions of manganese as an addition to produce a composite
using the stir casting method. The effect of manganese in microstructure and impact on the
morphology of silicon, both primary and eutectic was highlighted in this paper. The amorphous form
of silicon (primary) and silicon (eutectic) is changed to the fine globular shape of primary Si and

fibrous and numerous fine eutectic Si. With the inclusion of Mn, the mechanical properties and wear
characteristics of the composites are determined. Increase in manganese content decreases the wear
rate in Al-14Si-1.5Mn.The microstructural-properties relations are co-related utilizing the addition of
manganese into the Al-14Si alloy.

https://www.sciencedirect.com/science/article/abs/pii/S2214785322028012 1/5
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Strategy of Efficient Graphene-Cds-Based e
Photocatalysts for H, Production by Water
Splitting

Bachcha Lal, Chandradhwaj Nayak, Sanjay Kumar, Amit Kumar Gupta,
and Arvind Singh

Abstract The most promising and lucrative alternative to nonrenewable fossil fuels
has been identified as hydrogen (H,). Photocatalytic water splitting is regarded as
one of the most ecologically benign ways to long-term H, generation. Because of its
bandgap and band placement, CdS is regarded as the finest photocatalyst. Because of
its unique structure and characteristics, such as its hierarchical network, enormous
specific surface area, and good electrical conductivity, graphene has been largely
used as a cocatalyst and support for CdS. These characteristics allow active areas to
be exposed and facilitate electron transport. CdS photocatalysts based on graphene
showed tremendous potential as high-performance catalysts for photocatalytic H,
generation. Recent preparation approaches for synthesizing graphene-based CdS are
described and addressed in this study.
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