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Toxicogenomics: A New Paradigm 
for Nanotoxicity Evaluation

Sourabh Dwivedi, Quaiser Saquib, Bilal Ahmad, 
Sabiha M. Ansari, Ameer Azam, 
and Javed Musarrat

Abstract

The wider applications of nanoparticles (NPs) has evoked a world-wide 
concern due to their possible risk of toxicity in humans and other organ-
isms. Aggregation and accumulation of NPs into cell leads to their interac-
tion with biological macromolecules including proteins, nucleic acids and 
cellular organelles, which eventually induce  toxicological effects. 
Application of toxicogenomics to investigate molecular pathway-
based toxicological consequences has opened new vistas in nanotoxicol-
ogy research. Indeed, genomic approaches appeared as a new paradigm in 
terms of providing information at molecular levels and have been proven 
to be as a powerful tool for identification and quantification of global 
shifts in gene expression. Toxicological responses of NPs have been dis-
cussed in this chapter with the aim to provide a clear understanding of the 
molecular mechanism of NPs induced toxicity both in in vivo and in vitro 
test models.
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Abstract
Nickel oxide nanoparticles (NiO-NPs) are increasingly used and concerns 
have been raised on its toxicity. Although a few studies have reported the 
toxicity of NiO-NPs, a comprehensive understanding of NiO-NPs toxicity 
in human cells is still lagging. In this study, we integrated transcriptomic 
approach and genotoxic evidence to depict the mechanism of NiO-NPs 
toxicity in human hepatocellular carcinoma (HepG2) cells. DNA damage 
analysis was done using comet assay, which showed 26-fold greater tail 
moment in HepG2 cells at the highest concentration of 100 μg/ml. Flow 
cytometric analysis showed concentration dependent enhancement in 
intracellular reactive oxygen species (ROS). Real-time PCR analysis of 
apoptotic (p53, bax, bcl2) and oxidative stress (SOD1) genes showed tran-
scriptional upregulation. Transcriptome analysis using qPCR array showed 
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A Comparative Analysis of Different
Maximum Power Point Tracking
Algorithms of Solar Photovoltaic System

Md. Sabir Hassan, Shafqat Nabi Mughal,
R. K. Jarial and Yog Raj Sood

Abstract The demand for power is increasing day by day, and working with fossil
fuels is associated with global warming problem, so renewable resource is better
option to fulfil ever-increasing power demand without affecting climate. Among
renewable resources, solar energy is widely adopted due to its availability in
abundance. The power output for a solar photovoltaic (SPV) cell depends on the
operating temperature, solar irradiation and load impedance. So maximum power
point of SPV is not constant and keeps on changing under different conditions.
Therefore, maximum power point tracking is used to uphold the point to extract
maximum power from PV system under different working conditions. In this paper,
we have described many maximum power point tracking algorithms commonly
used for extracting maximum power out of a solar panel. We have also done a
comparative analysis among them for various parameters using a common Simulink
model in MATLAB. It has been found that among different methods, artificial
intelligence method is most efficient compared to all existing methods and perform
well under different conditions of solar irradiations and temperatures.

Keywords SPV cell � MPPT � Open-circuit voltage � Short-circuit voltage �
Perturb and observe � Hill climbing � Incremental conductance � Artificial
intelligence � Fuzzy logic control � Neural network � Converter
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Design and Techno-Financial Analysis
of Solar Photovoltaic Plant for School
of Engineering and Technology at BGSB
University, Rajouri (J&K)

Shafqat Nabi Mughal, Yog Raj Sood and R. K. Jarial

Abstract Solar power technology was present in India from a very long time, but
due to its high purchase cost, only few were able to reap its benefits. It was very
costly and less efficient during its early phase, but due to the increase in efficiency
of solar modules and drop in the prices of solar PV along with various government
schemes and policy implementations, solar PV technology has gained prime
importance as a source of electricity. In this paper, we have carried out design,
technical and financial analysis along with optimisation of solar PV plant for the
School of Engineering and Technology, Baba Ghulam Shah Badshah University
(BGSBU), Rajouri, Jammu and Kashmir, India. This paper uses two-way approa-
ches for the design and analysis of feasibility of solar PV plant. We have not limited
our design and analysis to the use of simulation software like PV GIS, etc., but also
making use of the actual physical cost for the various items needed for building this
plant prevailing these days in India. This has helped us to calculate the cost
expenditures much closer to that would be spent in building this plant in the future.
In this paper, we have estimated the energy demand of the School of Engineering
and Technology, and based on the energy demand and location, we have proposed
this solar PV system to solve much-awaited issue of power scarcity in such loca-
tions of educational and economic importance. This system will not only help the
university to lower down the burden of money spent on the usage of electricity but
will also help in reducing the quantity of carbon dioxide emission into the
atmosphere.
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ABSTRACT 
 

There are many kinds of steganography techniques available among which hiding data in video using logical 

operation by LSB substitution is a simple method. Here the information will be embedded using the stego 

key. Here 8 or 16-bit key is used. The input image or text file is encoded with the help of the secret key by 

performing logical operation using LSB substitution. By using this technique, capacity of embedding bits into 

the cover image can be increased and possibility of attacks can be decreased. 

Keywords: Steganography, LSB, Secret Key, Data hiding 

 
I. INTRODUCTION 

 

Information Hiding techniques have been receiving 

much attention today. The main motivation for this 

over encryption and decryption is that here the 

information is imperceptibly hidden and therefore 

does not attract attention. This art of hiding 

information is called Steganography. Steganography 

or Stego as it is often referred to in the IT 

community, literally means, "Covered writing" 

which is derived from the Greek language. Markus 

Kahn defines Steganography as follows, 

“Steganography is the art and science of 

communicating in a way which hides the existence 

of the communication. The goal of Steganography is 

to hide messages inside other harmless messages in a 

way that does not allow any enemy to even detect 

that there is a second message present”. Since 

redundancy is present in image and audio files they 

are mostly used for information hiding. Although 

image and audio files comply with this requirement, 

research has also uncovered other file formats that 

can be used for information hiding [1].  

 

II.  DOMAIN OF INFORMATION HIDING 

 

The existing schemes of information hiding in 

images and audio can roughly be classified into the 

following three categories [6] 

 

 Spatial domain / Time domain  

 Transform domain  

 Compressed domain 

 
A. Spatial Domain Information Hiding  

Data hiding in spatial domain type directly adjust 

image pixels in the spatial domain for data 

embedding. This technique is simple to implement, 

offering a relatively high hiding capacity. The quality 

of the Stego image can be easily controlled. 

Therefore, data hiding of this type has become a 

well-known method for image steganography [10] 
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ABSTRACT 
 

Security concerns get to be pertinent as we outsource the capacity of conceivably sensitive data to third party 

cloud storage. Data stored in cloud may be disclosed later on because of malevolent assaults on the cloud or 

inconsiderate administration of cloud administrators. Secure information exchange is expected to keep up the 

information security between authorized users. A key administration plan is proposed where encoded key 

shares are put away in the cloud and consequently erased in view of entry of time or client action. The rate of 

termination may be controlled through the beginning distribution of shares and the heuristics for evacuation. 

Membership to client information is kept up through standard re-era of shares. A reenactment of the plan 

furthermore its usage on business portable and cloud stages exhibit its practical performance. 

Keywords: Key management; Secure Data Retrieval; Re-encryption; Mobile applications 

 
I. INTRODUCTION 

 

Distributed computing gives versatile preparing 

and storage assets that are facilitated on an outsider 

server to allow customers to financially meet 

continuous administration requests. The customer 

information outsourced to the cloud is a vital 

concern subsequent to the server can't essentially be 

trusted with read access to voluminous delicate 

customer information. A specific test of versatile 

distributed computing is that an extensive and 

rapidly changing populace of cell phones obliging 

access control may get to a cloud application. The 

theory addresses the issues of accomplishing 

productive and exceedingly versatile key 

administration for asset compelled clients of an 

untrusted cloud, furthermore of safeguarding the 

security of clients. Processing and remote 

correspondence is minimized for versatile clients 

while safeguarding the privacy of cloud information 

and of clients recovering it.  

 

A model for key dissemination is initially 

suggested that is in view of element intermediary re-

encryption of information. Keys are overseen inside 

the customer area for trust reasons, the cloud server 

performs computationally escalated re-encryption, 

and key dispersion is minimized to preserve 

correspondence. An instrument oversees key 

advancement for a consistently changing client 

population.  

 

Next, a novel type of quality-based encryption is 

suggested that approves clients taking into account 

the fulfillment of obliged traits. The cloud server and 

a trusted director instead of the versatile data owner 

perform the more noteworthy computational burden 

from cryptographic operations. Besides, the cloud 

http://ijsrcseit.com/
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ABSTRACT 
 

Internet of Things (IoT) connects billions of physical objects to collect and exchange data for various 

applications. IoT has many unsupported features such as geographic features, location, latency etc that are 

critical for various IoT application. To support these features fog computing is added to IoT. This review 

paper discusses the difference between cloud and fog and why fog is used over cloud for IoT. This paper 

discusses the architecture and features of fog computing for IoT applications. Security and privacy issues of 

fog related to various applications are also discussed. 

Keywords: Fog computing, Internet of Things IoT, Cloud computing, security and Privacy 

 
I. INTRODUCTION 

 

The Internet of Things (IoT) is the network of 

physical devices, vehicles, home appliances and other 

items embedded with electronics, software, sensors, a

ctuators, and connectivity which enable these objects 

to connect and exchange data. Each thing is uniquely 

identifiable through its embedded computing system 

but is able to inter-operate within the 

existing Internet infrastructure. The figure of online 

capable devices increased 31% from 2016 to 8.4 

billion in 2017.Experts estimate that the IoT will 

consist of about 30 billion objects by 2020. It is also 

estimated that the global market value of IoT will 

reach $7.1 trillion by 2020. The IoT allows objects to 

be sensed or controlled remotely across existing 

network infrastructure, creating opportunities for 

more direct integration of the physical world into 

computer-based systems, and resulting in improved 

efficiency, accuracy and economic benefit in 

addition to reduced human intervention. When IoT 

is augmented with sensors and actuators, the 

technology becomes an instance of the more general 

class of cyber-physical systems, which also 

encompasses technologies such as smart grids, virtual 

power plants, smart homes, intelligent 

transportation and smart cities [10]. "Things", in the 

IoT sense, can refer to a wide variety of devices such 

as heart monitoring implants, biochip  transponders 

on farm animals, cameras streaming live feeds of wild 

animals in coastal waters, automobiles with built-in 

sensors, DNA analysis devices for 

environmental/food/pathogen monitoring, or field 

operation devices that assist fire fighters in search 

and rescue operations. Legal scholars suggest 

regarding "things" as an "inextricable mixture of 

hardware, software, data and service"[9]. These 

devices collect useful data with the help of various 

existing technologies and then autonomously flow 

the data between other devices. 
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Modeling and Analysis
of the Photovoltaic Array Feeding
a SPWM Inverter

Shirazul Islam, Farhad Ilahi Bakhsh and Qamar Ul Islam

Abstract This chapter deals with the advanced modeling and analysis of the pho-
tovoltaic cell when developed in MATLAB/Simulink environment. The modeling of
the solar cell has been carried on the basis of the performance equation of the pho-
tovoltaic cell. The effect of the change in solar radiation and the temperature change
has been successfully incorporated in thismodel. Themajor contributionmade by the
chapter is development of single-phase Sinusoidal Pulse Width Modulated Inverter
(SPWM) which is being fed by the developed photovoltaic cell. The THD has been
investigated by FFT analysis at the output of the inverter using power GUI block.
The introduction of the inductive load at the output of the inverter shows the steep
decrease in the value of THD in output current and voltage waveforms of the inverter
and leading to improved performance of the SPWM inverter.

Keywords Modeling · Analysis · Solar photovoltaic (SPV) · MATLAB
Sinusoidal pulse width modulated inverter (SPWM)

1 Introduction

Nowadays, due to continuous reduction in the cost of SPV system and steady growth
in SPV technology; the SPV generation has added substantial social and economic
profits. Large-scale SPV generation is a vital novel alternative source of energy for
twenty-first century [1]. Since the output of a single cell is very small, therefore,
large number of cells is connected in parallel and/or series to form panels or modules
or arrays [2]. The performance of a SPV system (output power, current, and volt-
age) depends on the solar cell and array design quality as well as on the operating
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