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Abstract

Ahargaa is a basic parameter used for calculating mean positions of planets and other elements.
The number of civil days elapsed since a chosen fixed epoch is called ‘ahargaa’, literally meaning
‘heap of days’.The intercalary months (adhikamāsa) play an important role in calculating ahargaa. The
present paper deals with different procedures for finding ahargaas according to different Indian
astronomical texts in detail with concrete examples. It could be seen how easier it is to convert a given
traditional lunar calendar date into Julian/Gregorian date by using the vallī components of
Makarandasāriī, and also a given Julian or Gregorian date into ahargaas by using various tables.
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1. INTRODUCTION

For the purpose of finding the mean
positions of planets for any given day, first the
total number of civil days elapsed since the
beginning of a chosen epoch is calculated. Then
it is multiplied by the mean daily motion of a planet
which gives the mean angular distance covered
by the planet during that period. From this motion,
after removing the completed number of
revolutions (multiples of 360°), the remainder is
added to the mean position of the planet at the
epoch to find the mean position of the specified
day.

Literally the word ‘ahargaa’ means ‘heap
of days’. According to Siddhāntas, it is the number
of mean civil days elapsed at midnight or mean
sunrise for the Ujjain meridian. This meridian
passes through a point on the equator with the
same longitude as Ujjain, called Lakā. The

traditional Hindu calendar follows both Luni-solar
and Solar systems. The former is pegged on to the
later through intercalary months (adhikamāsa).

2. THE GENERAL PROCEDURE FOR

FINDING AHARGAN. A

The process of finding ahargaa
essentially consists of the following steps:

i) Convert the solar year elapsed (since the
epoch) into months by multiplying by 12.

ii) Add the number of adhikamāsas during that
period to give the actual number of lunar
months that have elapsed up to the beginning
of the current year.

iii) Add the number of lunar months in the given
year.

iv) Convert these actually elapsed number of lunar
months into tithis (by multiplying it by 30).
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Abstract: In the present paper we analyze the procedure for the computation of the sidereal solar ingress according 
to the popular Indian astronomical table, the Makarandasāriņī.  The results are compared with those obtained from 
the basic treatise Sūryasiddhānta, from the Vākya and the Gaṇakānanda, and also from those based on modern 
computations. 

 

We have also discussed the varying durations of the solar months and the solar ingress to the twenty-seven 
nakșatras (zodiacal asterisms).  A number of illustrative examples are also provided. 
 

Keywords sankrānti, nakșatra, Makarandasāriņī (MKS), saurapakșa, Gaņakānanda (GNK), sauramāna, 
cāndramāna, adhikamāsa 
 

1  INTRODUCTION 
 

Saṅkrānti is the instant when the Sun enters a 
rāśi (sidereal zodiac sign).  In Indian astronomy 
a sidereal solar year commences when the Sun 
enters Meșa, the sidereal sign for Aries.  Cur-
rently this occurs around 14 ‒15 April, but due to 
the precision of equinox this date shifts by one 
day in about 72 years. 
 

In Indian society, the Meșa saṅkrānti plays 
an important socio-religious role.  In the Hindu 
calendar, religious festivals are celebrated either 
according to the solar calendar (sauramāna) or 
the lunar calendar (cāndramāna).  For example, 
in regions like Tamil Nadu, Kerala, West Bengal 
and Dakshina Kannda in Karnataka the solar 
calendar is adopted.  On the other hand in most 
of the other parts of India like Karnataka, Maha-
rashtra and Andhra the lunar calendar is follow-
ed. 
 

The solar months (māsas) are generally 
named after the Sun‟s entry into rāśis (sidereal 
signs) such as Meșa (Aries), Vŗșabha (Taurus) 
etc.  But more popularly, the names of the sol- 
ar  months  are  the  same  as  those  of  the  lunar 

months viz., Caitra, Vaiśākha etc. 
 

Most of the Hindu festivals are based on the 
luni-solar (or lunar) calendar.  For example 
Kŗșņajanmāșțamī and Sri Rāmanavamī etc. are 
based on the lunar calendar.  On the other 
hand, the festival of Makara Saṅkrānti (Pongal 
festival) and Tamil New Year‟s day (Sauramā-
nayugādi) are based on the solar calendar.  The 
famous Kerala festival Tiruoņam is observed 
annually in the solar month of Siṁha when the 
Moon occupies the Śravaņa nakșatra (lunar man-
sion). 
 

In the following sections we discuss the 
tables for the determination of Saṅkrānti given in 
the Makarandasāriņī (MKS).  The procedure for 
this determination as also to find the durations 
of the successive solar months are discussed 
mathematically.  Examples are provided to illu-
strate these procedures. 
 

The solar ingress into the 27 nakșatras is 
also discussed from the corresponding tables of 
the MKS.  In fact, the durations of the Sun‟s 
occupation of these nakșatras are called Mahā-
nakșatras.  The farmers reckon the seasons by 
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 This paper is an attempt to develop an Induction Motor Drive System with 
Multilevel Inverter topology for reduced torque ripple application. A Nine 
level-cascaded multilevel inverter is developed for the induction motor drive 
with SVPWM control powered by boost converter fed using solar PV supply. 
The SVPWM control based implementation of vector control using a 
multilevel inverter topology needs a multilevel SVPWM control technique, 
which is implemented in this paper. The Solar power supplied is applied with 
the MPPT technique and the supplied DC power is fed to the three phase 
cascaded 9 level multilevel inverter. The vector control of induction motor is 
carried out using the SVPWM technique on the multilevel topology. The 
torque ripple reduction in the output is observed and compared with the 
vector control of induction motor. Matlab based implementation is carried 
out and the results are tabulated and inferred.
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1. INTRODUCTION  

Higher Electromagnetic compatibility in Multilevel Inverter and extensive use of Induction motors 
in the industries has brought in a higher demand of the multilevel inverter based induction motor drives. 
Solar based supply for these induction motor drives would increase the cost effectiveness of the induction 
motor drive systems since the power charges are going to be nullified except for the capital charges. A Five 
Level Inverter controlled by carrier based SPWM technique is used with open end winding 1HP induction 
motor [1]. Two three level inverter each comprising two 2 level inverters are placed each at one end of the 
open-ended induction motor. In [2] the number of switches are reduced but increasing the number of levels to 
six. A six level output is obtained by using a combination of a three level inverter with the two level inverter 
on either side of the open-ended induction motor. This topology needs three isolated power supplies as there 
are three two level inverters comprised in it. 

A proposal of a structure for multilevel inverter topologies for stand alone PV system is seen in [3]. 
The multi-winding topology inverter gives better results compared to other types of multilevel inverters. The 
literature has presented the single phase PI controller based multilevel inverter for grid connection with lesser 
THD [4]. It has been presented a hexagonal and 12- sided polygonal voltage space vector with cascaded two-
level with induction motor drive in [5]. The THD value is minimized in this literature also. It has been 
ntroduced hybrid multilevel inverter topology for open-end winding induction machine using two level 
inverter in series with a capacitor-fed H-bridge cell, which eliminates 18 clamping diodes in [6]. 
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 The 11,9 & 3-level cascaded multi-level inverter is fed with vector control of 
induction motor. The speed performance of the machine is dependent on the 
PI controller used for speed control. Regulation of speed can go till 5% is 
allowable. If the PI controller parameters are not optimal the speed error gets 
increase. The torque ripple can be reduced by using the multilevel inverter. 
More than that the PI controller output is related with torque. So, the problem 
is formulated with reduction of settling time of speed and torque ripple. The 
Multi-objective Particle Swarm Optimization (MPSO) algorithm is used to 
solve the problem. And the performances are compared with PI controller 
and PSO-PI control of vector control drive. MATLAB is used to solve the 
entire system. 
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1. INTRODUCTION 

In recent days the speed control of the induction machine needed to be faster and accurate for many 
sensitive applications. The vector control of induction machine provides better control over speed. The 
problem in vector control is settling time. To improve the settling time many researches are carried out. In [1] 
the 5-level cascaded multilevel inverter is used for pumping load. The PI controller is replaced with fuzzy 
based PSO algorithm in [2] for improving stability. Only type-2 fuzzy is used in [3,4]. PSO tuned PI 
controller is used in [5] for PMSM machine and in [6] GA-PSO is used for the speed and current control for 
vector control of induction motor. PSO based online vector control is also carried out in [7]. The vector 
control of three stage multilevel inverter is discussed in [8]. To reduce the harmonics multilevel inverter is 
used in vector control technique in [9]. Many new types of inverters are used to control the motor and which 
are discussed in [10-25]. 

In this paper Photo-Voltaic (PV) fed cascaded multilevel inverter with 11,9 &3 level and the speed 
control of induction motor with vector control using MPSO optimized PI to minimize the settling time and 
reduce the torque ripple is proposed. 
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Abstract: Underwater wireless sensor networks (UWSNs) are 

extensively used in ocean exploration applications, such as ocean 

monitoring, pollution detection, ocean resource management, 

underwater device maintenance, etc. In underwater acoustic 

sensor networks, routing protocol design is an attractive research 

topic since it guarantees reliable and effective data transmission 

from the source node to the destination node. Out of many routing 

algorithms that have been proposed in recent years, energy 

efficient routing protocols are the challenge. In this paper, the 

challenging issues in designing the routing protocols that have 

been discussed, which can provide researchers with clear and 

direct insights for further research.  In addition, this paper 

provides a survey of different simulation tools available for 

UWSN simulation. 

 
Index Terms: Energy efficient, Routing protocols, Simulation 

Tools, Topology Control, Underwater wireless sensor networks. 

I. INTRODUCTION 

  Underwater wireless sensor networks (UWSNs) are newly 

emerged wireless networks, by providing the most promising 

mechanism for discovering the underwater environment very 

efficiently. UWSNs are used for scientific, military and 

commercial applications [1]. These applications range from 

tactical surveillance to the study of marine life and include 

unmanned vehicle communication, pollution monitoring, oil 

extraction monitoring and aquiculture monitoring. UWSNs 

are self-organized networks, which consist of sensors that 

perform collaborative monitoring tasks over a body of water. 

The data collected by the sensor nodes are sent to sink and 

then gets forwarded to the base station through radio waves. 

Electromagnetic waves, optical waves and acoustic waves 

have been successfully used in UWSNs. Nevertheless, radio 

frequency (RF) waves are affected by high attenuation in 

water (especially at higher frequencies), thus requiring high 

transmission power and large antennae. Optical waves can to 

achieve ultra-high data-rate communications (Gbit/s), but are 

rapidly scattered and absorbed in water, so they are used for 

short-distance links. In contrast, acoustic waves enable 

communications over long-range links because they suffer 

from relatively low absorption loss.  

  The major challenges in the design of UWSNs are limited 

on-board storage, limited battery power as batteries cannot 

recharge and solar energy cannot be exploited, limited 

bandwidth, dynamic network topology as nodes tend to be 

mobile due to their self-motion capability or random motion 

of water currents. High propagation delay, Connectivity loss 

and High bit error rates (shadow zones), the impaired channel 

due to multipath and fading. Energy efficiency has also been a 
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major design concern for UWSNs since all sensor nodes used 

in UWSNs are battery operated and it is difficult to 

accomplish battery replacement and the sensors acoustic 

modems usually consume much energy on data transmission. 

 In UWSNs, one of the hot research areas is routing protocol 

design. A routing protocol guarantees reliable and effective 

data transmission from the source node to the destination 

node. Considering the differences between the terrestrial and 

the underwater environment, UWSN routing protocol design 

is more difficult and restricted than that of Wireless Sensor 

Networks (WSN) [2]. First, the continuously movement of 

nodes with water currents makes underwater routing highly 

unreliable; second, the high propagation delay in the 

underwater environment is inefficient; thirdly, the special 

characteristics of underwater acoustic waves and channels 

limit the application of UWSN technologies. Advance 

arrangements in the area of deployment is not possible, so the 

routing protocols should build highly reliable and effective 

communication links without any pre-arranged devices. 

Whenever the routing is broken during the data transmission, 

the routing protocol should able to repair or rebuild the 

routing in a timely way. The routing protocol must be robust 

and self-adaptive to operate in harsh underwater 

environments. 

  There are different aspects of the designing routing 

protocols, such as the network architecture, the data 

forwarding method, and the protocol operation data copies, 

the transmission method, clustering vs. non-clustering, 

single/multiple sinks, the cross-layer design routing and the 

non-cross-layer design routing. the control packets, etc.  

II. ROUTING PROTOCOLS IN UWSNS  

  The process of forwarding data from source nodes to a sink 

when nodes are mobile is a very challenging task. And the 

major concern is to save energy and to handle the node 

mobility. Routing protocols are divided into three categories 

proactive, reactive and geographical. Proactive type effect a 

large overhead to create the routes, either periodically or 

every time when the topology modified. Reactive protocols 

cause large delays and require the source to initiate flooding 

of control packets to create the paths and are more appropriate 

for the dynamic networks. This makes both types of routing 

protocols unsuitable for UWSNs. Geographic routing 

considered the promising routing protocol for UWSNs. 

Geographical routing relies on geographic position 

information; hence the data packets are sent using its 

geographic location of the destination instead of the 

destination network address. 

A. Efficient depth-based forwarding protocol (EDBF) 

  The communication in the 

UWSN faces many 

challenges and it consumes 
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Abstract

Objectives: In this study we developed a routing protocol named Fault-Tolerant QoS Centric Routing Protocol for WMSN 
(FTQ-RPM) where the classical RPL routing protocol was augmented with mobility features and multiple network condi-
tion parameters based parent node selection for forwarding path selection. Methods/Statistical Analysis: Fault-resilient 
routing protocol for Low power Lossy Networks (LLNs) which is applied in parallel to the link layer that once detecting 
any link outage initiates node discovery. The use of Received Signal Strength Indicator (RSSI) and Expected Number of 
Control Packets (ETX) based best parent node selection makes FTQ-RPM to achieve fault-resilient routing decision. In ad-
dition, RSSI based mobility management or mobile node positioning makes data communication more reliable than the 
random mobility. It assures reliable data communication over mobile-RPL based WMSNs. FTQ-RPM applies a global link 
repair model and supplementary forwarding path selection that works in parallel to the link layer of the native-RPL. It as-
sures timely data delivery through supplementary path without imposing any additional computational overheads, delay 
and energy exhaustion during any link-outage condition. Findings: The overall developed routing protocols have been 
examined in terms of throughput, real-time data delivery, packet loss, delay, power consumption, resource utilization etc, 
where the proposed systems have been found superior than state-of-art existing protocols. Application/Improvements: 
It affirms the suitability of the proposed routing protocols for real-time WMSNs applications particularly for IoT. 

*Author for correspondence

1. Introduction
In recent years, the exponential rise in the demand of 
wireless communication systems has been witnessed 
globally. The high pace rise in QoS and reliable commu-
nication demands have motivated academia-industries to 
achieve more efficient communication systems. Among 
varied existing communication systems, WSNs have been 
found potential solution to meet major demands includ-
ing civil surveillance, industrial monitoring and control, 
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defense application, healthcare sector and many more. 
The decentralized and infrastructure-less characteristics 
make WSN a potential solution. However, factors like the 
efficacy of WSN for multimedia data communication; 
mobility features etc motivate authors to achieve better 
solution.

 In recent years, to perform low cost and efficient mul-
timedia data communication Wireless Multimedia Sensor 
Networks (WMSN) has emerged as a promising tech-
nique. Undeniably, WMSNs can have significant potential 

Keywords: Fault-Tolerant Routing, Low Power Lossy Networks, Mobility, Protocol, Quality of Service, WMSN



A Robust Fault-Tolerant and QoS Centric Routing 
Protocol for Mobile-WMSNs: FTQ-RPM

A. Ajina1* and Mydhili K. Nair2

1Department of Computer Science and Engineering, Sir M Visvesvaraya Institute of Technology,  
Bangalore – 562157, Karnataka, India; ajinajaya@gmail.com 

2Department of Information Science and Engineering, M. S. Ramaiah Institute of Technology,  
Bangalore - 560054, Karnataka, India; mydhili.nair@gmail.com

Abstract

Objectives: In this study we developed a routing protocol named Fault-Tolerant QoS Centric Routing Protocol for WMSN 
(FTQ-RPM) where the classical RPL routing protocol was augmented with mobility features and multiple network condi-
tion parameters based parent node selection for forwarding path selection. Methods/Statistical Analysis: Fault-resilient 
routing protocol for Low power Lossy Networks (LLNs) which is applied in parallel to the link layer that once detecting 
any link outage initiates node discovery. The use of Received Signal Strength Indicator (RSSI) and Expected Number of 
Control Packets (ETX) based best parent node selection makes FTQ-RPM to achieve fault-resilient routing decision. In ad-
dition, RSSI based mobility management or mobile node positioning makes data communication more reliable than the 
random mobility. It assures reliable data communication over mobile-RPL based WMSNs. FTQ-RPM applies a global link 
repair model and supplementary forwarding path selection that works in parallel to the link layer of the native-RPL. It as-
sures timely data delivery through supplementary path without imposing any additional computational overheads, delay 
and energy exhaustion during any link-outage condition. Findings: The overall developed routing protocols have been 
examined in terms of throughput, real-time data delivery, packet loss, delay, power consumption, resource utilization etc, 
where the proposed systems have been found superior than state-of-art existing protocols. Application/Improvements: 
It affirms the suitability of the proposed routing protocols for real-time WMSNs applications particularly for IoT. 

*Author for correspondence

1. Introduction
In recent years, the exponential rise in the demand of 
wireless communication systems has been witnessed 
globally. The high pace rise in QoS and reliable commu-
nication demands have motivated academia-industries to 
achieve more efficient communication systems. Among 
varied existing communication systems, WSNs have been 
found potential solution to meet major demands includ-
ing civil surveillance, industrial monitoring and control, 

Indian Journal of Science and Technology, Vol 11(41), DOI: 10.17485/ijst/2018/v11i41/130331, November 2018

ISSN (Print) : 0974-6846 
ISSN (Online) : 0974-5645

defense application, healthcare sector and many more. 
The decentralized and infrastructure-less characteristics 
make WSN a potential solution. However, factors like the 
efficacy of WSN for multimedia data communication; 
mobility features etc motivate authors to achieve better 
solution.

 In recent years, to perform low cost and efficient mul-
timedia data communication Wireless Multimedia Sensor 
Networks (WMSN) has emerged as a promising tech-
nique. Undeniably, WMSNs can have significant potential 

Keywords: Fault-Tolerant Routing, Low Power Lossy Networks, Mobility, Protocol, Quality of Service, WMSN



7/31/23, 10:15 AM Internet of Things: a Survey of the Advancements | International Journal of Engineering & Technology

https://www.sciencepubco.com/index.php/ijet/article/view/16036 1/2

International Journal of Engineering & Technology

   

Internet of Things: a Survey of the Advancements

AUTHORS

Dhivya V

Apoorva Kumar Singh

DOI: https://doi.org/10.14419/ijet.v7i3.12.16036

PUBLISHED: 2018-07-20

Keywords: Internet of Things, social IoT, Fog Computing, cloud computing, networks, sensors.

ABSTRACT

Internet of Things is a very broad concept and it is the name given to the interconnection of everyday

devices to simplify, ease or provide useful information to the user. The International

Telecommunication Union (ITU) defines IoT as "A global infrastructure for the information society,

enabling advanced services by interconnecting (physical and virtual) things based on, existing and

evolving, interoperable information and communication technologies". The name "Internet of Things"

was first coined in 1999 by Kevin Ashton in a presentation to Proctor and Gamble. In this paper, we

review the protocols, architecture, and applications surfacing in the region of the Internet of Things

in the current years. The web of things has the capability of changing a great part of the world we

live in. IoT comprises of an advanced cluster of sensors inserted into various "things" that

ceaselessly transmits and shares significant information to different gadgets and cloud. Information

that causes us better see how these things function and cooperate. But how all of this can happen on

such a large scale with so many devices transmitting data? A simple answer to that would be the

Internet of Things platform that brings diverse information and provides a common language for the

devices and apps to communicate with each other.
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Autonomous Crop Irrigation System using 

Artificial Intelligence 
 

Savita Choudhary, Vipul Gaurav, Abhijeet Singh, Susmit Agarwal 

Abstract: Agriculture plays a significant role in the economy 

and its contribution is based on measurable crop yield which 

is highly dependent upon irrigation. In a country like India, 

where agriculture is largely based on the unorganized sector, 

irrigation techniques and patterns followed are inefficient and 

often lead to unnecessary wastage of water. This calls for the 

need of a system which can provide an efficient and 

deployable solution. In this paper, we provide an Automatic 

Irrigation System based on Artificial Intelligence and Internet 

of Things, which can autonomously irrigate fields using soil 

moisture data. The system is based on prediction algorithms 

which make use of historic weather data to identify and 

predict rainfall patterns and climate changes; thereby creating 

an intelligent system which irrigates the crop fields selectively 

only when required as per the weather and real-time soil 

moisture conditions. The system has been tested in a 

controlled environment with an 80 percent accuracy, thus 

providing an efficient solution to the problem. 

Index Terms: artificial intelligence, irrigation, internet of 

things, prediction algorithms, machine learning, and water 

conservation 

I. INTRODUCTION  

India follows traditional agricultural methods in irrigation 

practices [1]. Irrigation is a significant factor in 

determining the crop yield and largely varies with the 

geographical, climatic, and topological factors. Farmers 

primarily depend on personal monitoring and their 
experience in irrigating the fields, and as a result, 

irrigation becomes largely inefficient and irregular. India, 

therefore requires a simple irrigation solution on which 

the farmers can depend indefinitely, which can adapt to 

the local climatic conditions, and accurately predict the 

quantity of water required by the crops in real time to 

ensure judicious use of water resources, and also a better 

crop yield. The main concern in India is not water 

shortage but water wastage, and poor utilization of the 

resources due to lack of awareness, facilities, and 

infrastructure. Due to wastage of water, the country has 
already suffered through immense drought conditions, 

varied rainfall patterns, and huge economic losses due to 

the destruction of crops [2].  
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Traditional automatic irrigation systems are not suitable 
for India, as they cannot adapt to the changing rainfall 

patterns and do not respond well to geographical changes. 

Thus, we have developed an intelligent system which can 

study the patterns of rainfall in a region, and predict 
weather conditions in order to adapt to the geography, 

thus predict the quantity of water needed for irrigation, to 

minimize wastage and increase the crop yield [3]. To 

achieve this, we make use of Node MCUs, and soil 

moisture sensors, placed inside waterproof boxes and 

spread evenly throughout the area to be irrigated. All 

these nodes are connected to a Raspberry Pi 3B+ via 

wireless LAN [4]. The system analyses soil moisture 

content through the deployed sensors, which is used to 

predict the quantity of water required to irrigate the area 

with an appreciable accuracy. It is a highly autonomous 

system which requires little to no human intervention 
once deployed in a field. The system developed makes 

use of Random Forest Regressor to predict the weather 

[5]. It makes use of the traditional data of rainfall patterns 

and weather data. It has the ability to slowly adapt to the 

region-specific climatic conditions and its accuracy 

improves with every prediction made. The system is 

designed to be updated every 30 minutes as a small 

regular interval which makes it power efficient as well. 

After every such regular interval, it updates the dataset as 

per the new sensor data provided. The system switches on 

the motor or pump if the soil moisture content detected is 
insufficient and based on the sensor data we make use of 

Partial Least Square Regression (PLSR) algorithm to 

predict the quantity of water required [6]. With this, we 

are able to calculate the time interval for which the motor 

should pump water. Also, in case the system detects 

sufficient soil moisture or rain is predicted then the pump 

is not switched on while the sensor measures the soil 

moisture capacity after the precipitation.  

The system designed is power efficient, water efficient 

and low on maintenance. The systems are scattered 

throughout the area of the farm. Thus, we can switch on 

the drip or sprinkler for a particular area rather the entire 

farm in order to increase efficiency [7]. This helps in 

minimization of water wastage, a better understanding of 

crop water capacity and patterns required for efficient 
irrigation. Also, the nodes work on a response based 

system so it makes identification of any malfunction 

easier. The health of the nodes can be monitored through 

a mobile app based on the 

mapping of the farm and 

area specified for the 

irrigation. Thus, the system 
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Abstract - For a long time, people who are speech and 

hearing impaired have found it difficult to integrate fully 

into our society due to problems in communicating 

effectively. One among many reasons is the difficulty in 

learning Sign Language. Computer Vision by itself impedes 

effective communication owing to its inability to correctly 

interpret complex hand movements and continually 

changing shapes. Keeping up with the advances of deep 

learning, neural networks have proven to have significant 

applications in sign language recognition. This paper 

proposes a system that integrates Computer Vision and 

Convolutional Neural Networks, a powerful artificial 

intelligence tool, to recognize gestures with improved 

accuracy. 

 

Keywords— Image processing, Convolutional Neural 

Networks(CNN), Sign Language, Hand recognition, Threshold 

[1] INTRODUCTION 

Difficulties in sign language communication arise when 

other non-speakers of sign language are involved. A 

solution to this gap in communication is to have a human 

interpreter. The demand for Sign Language Interpreters 

is expected to rise by 46% from 2012 to 2022, an 

increase of 29,300 jobs, according to the Bureau of 

Labor Statistics. In the age of digitalism, a more 

convenient interpreter is using a computer system. The 

past decade saw an increasing amount of research done 

in the area of vision based recognition. The concept of 

neural network has been found to be an effective means 

in recognizing hand gestures. 

 
Based on the application of the proposed system, at least 

two aspects of hand recognition are identified: 

1) Identifying particular signs in real-time conditions       

under real-time surroundings in available resources. 

2) Generation of words at the pace of the signers. 

 
This paper proposes a detection approach based on 

Convolutional Neural Networks (CNN) for detecting and 

classifying hand signs using image processing. The 

proposed approach consists of three main phases, namely 

preprocessing, feature extraction and classification 

phases. First, an RGB input image is taken, and then the 

image is preprocessed so that it is suitable to be fed as 

input to the CNN model. The images are used to build a 

CNN model, which correctly classifies a sign. 

 

[2] LITERATURE SURVEY 

G. Anantha Rao et al. 2018, used a 2D selfie video 

captured using a mobile front camera and convolutional 

neural networks (CNN). There is a need to keep track of 

orientation of various capture modes of the camera. It is 

preferred since a front camera is available easily. The 

technique has an accuracy of 92.88% [1]. 

Yangho Ji, et al. 2017, utilized an RGBD camera to 

detect the hand movements and a convolutional neural 

network (CNN) has been used for learning based 

recognition. The learning data is generated by sampling 

and concatenating screenshots of the sign language 

demonstration video. And then, sign language recognition 

is implemented through CNN based learning method. The 

technique has an accuracy of 86% [2]. 

Mohammed Safar et al. 2017, focused on Hausdorff 

distance and Hu invariants approach, where the system first 

captures a snapshot image containing the hand gesture  

from a video sequence and then subtracts the hand gesture 

region from the background so that a binary foreground 

mask is constructed. Then image features are extracted by 

Hausdorff distance and Hu invariants methods. Finally 

extracted features are compared to the features extracted 

from stored template images for each letter in three 

alphabets. When the taken image features are closely 

matched with a stored sign features in the database, the 

system identifies the letter corresponding to best match. 

This technique has an accuracy of 70.4% [3]. 

 
Brunna Silva et al. 2017 mainly focused in 

recognition of sign language using Multilayer Perceptron, 

back propagation algorithms and dactylology, which is 

based on a glove-like device that analyzes and compares 

the response of accelerometers, gyroscopes, flex sensors 

and ANN parameters. It is not preferred as it is dependent 

on an external device which has many sensors attached to 

it. The technique has an accuracy of 96.1% [4].
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ABSTRACT 

In this study we report the antibacterial and anticancer activity of ZnO nanoparticles prepared using 

aqueous fruit extract of Ananus comosus by solution combustion synthesis. The structure and morphology of the 

sample were determined by XRD, SEM and TEM. Antibacterial activity of ZnO nanoparticles was tested 

against Clostridium perfringens and Salmonella enterica by well diffusion method. The anticancer efficacy of 

ZnO nanoparticles was carried out on HeLa. The antibacterial results indicate that spherical ZnO nanoparticles 

constitute as an effective bactericidal agent and their plausible applications in antimicrobial products. 

Anticancer result indicates that ZnO nanoparticles exert dose dependent toxicity in HeLa cells. 

Keywords— ZnO nanoparticels; Clostridium perfringens; Salmonella enterica; HeLa; MTT assay 

 

INTRODUCTION 

ZnO is a wide band gap semiconductor with Wurtzite structure. ZnO nanoparticles (NPs) have been 

extensively studied in the field of catalysis, paints, cosmetics, solar cells, gas sensors and food packaging 

materials [1-6]. It is due to their ease of preparation in different morphologies, low cost, UV shielding 

properties, large surface to volume ratio, chemically alterable physical properties. The effect of zinc oxide NPs 

on sex hormones and cholesterol in rat has also been reported [7]. Literature shows that ZnO NPs exhibit high 

toxicity against bacteria but minimum effect on human cells [8-9].   

Clostridium perfringens is a ubiquitous pathogen that produces many toxins and hydrolytic enzymes. 

Because the toxin-encoding genes can be located on extra chromosomal elements or in variable regions of the 

chromosome, several pathovars have arisen, each of which is involved in a specific disease [10]. In addition to 

food poisoning of humans and apparently spontaneous cases of diarrhea of humans and other animals, the 

enterotoxin of clostridium perfringens is the cause of up to about 10 % antibiotic related diarrhea. 

The Centers for Diseases Control and the Food and Drug Administration of the United States of 

America (USA) have estimated that over 30 million people each year get sick due to infections caused by 

consuming contaminated foods [11,12]. Earlier studies have shown that Salmonella enterica is one amongst the 

more prevalent bacterial pathogens that causes food borne infections [11]. According to official estimates the 

medical and productivity losses caused by these two enteropathogens in the USA were over the 3 billion dollars 

in 1995 [11]. 

Measurement of cell viability and proliferation forms the basis for numerous in vitro assays of a cell 

population’s response to external factors. The MTT colorimetric assay determines the ability of viable cells to 

reduce the soluble, yellow tetrazolium salt [3-(4,5-dimehtylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] 

(MTT) into an insoluble, purple formazan. This procedure is now widely accepted as a reliable way to examine 

cell proliferation. The yellow tetrazolium MTT (3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium bromide) 

is reduced by metabolically active cells by the action of dehydrogenase enzymes to generate reducing 

equivalents such as nicotinamide adenine dinucleotide (NADH) and nicotinamide adenine dinucleotide 

phosphate (NADPH). The resulting intracellular purple formazan can be solubilized and quantified by 

spectrophotometrically. The MTT assay measures the cell proliferation rate and conversely, when metabolic 

events lead to apoptosis or necrosis, the reduction in cell viability. The MTT reagent yields low background 

absorbance values in the absence of cells. For each cell type the linear relationship between cell number and 

signal produced is established, thus allowing an accurate quantification of changes in the rate of cell 

proliferation. 
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Abstract:  In this paper the experimental 

implementation of a separately excited DC 

motor are presented. The models of speed 

control of the DC motor are implemented in 

MATLAB/SIMULINK. Simulation can be very 

helpful for  motor behaviour under different 

operating conditions which are helpful in 

designing more advanced protective devices 

precautionary equipments., For simulation of 

motor, some data is also required like torque 

constant which is obtained by experimental 

investigations. Output is varying corresponding 

to change in input variable. The input variables 

are armature current, filed resistance and 

armature voltage. By testing of actual motor 

simulating and modelling we will get our 

required output. 
 

Index Terms—Transient response, DC Motor, Motor 

Modelling 

 

1 INTRODUCTION 

 

 

The different techniques used to control speed of 

a separately excited DC motor. By varying 

armature voltage the speed of a separately excited 

dc motor could be varied from zero to rated speed 

in the constant torque region. The speed of the 

motor will get above the rated speed by reducing 

the flux in constant power region. The mechanical 

load characterized by motor drives: inertia J, 

friction coefficient Dm, and load torque TL.  

 

2.PROPOSED WORK 

 

Control of speed can be achieved by use of 

different methods: 

A. Armature voltage control 

“In separately excited motors, the voltage applied 

to the motor can be varied with the field remaining 

constant. Different voltages then give different 

intercepts (different no load speeds), and result in a 

family of parallel (i.e. same slope) mechanical c/s. 

To obtain variable DC voltage , the simplest 

method is to use a voltage divider, but this method 

is impractical and uneconomical; it is used only for 

testing. In modern applications, variable DC 

voltage for the armature is 

often obtained from a solid-state controlled 

rectifier, with the 

field fed from an uncontrolled rectifier. Another 

effective method for obtaining smooth voltage 

control is the Ward- Leonard system. The motor 

field is fed from an exciter (small DC generator) or 

rectifier at constant voltage. The Ward-Leonard 

system is generally more expensive than a solid-

state drive, but has compensating advantages for 

certain applications. 

B. Field control 

If the field circuit resistance is increased, the field 

current, and hence the main field, will be reduced, 

and the speed will 

increase. The higher the field resistance, the higher 

the intercept and the greater the slope (i.e. the c/s 

becomes softer). The flux cannot be reduced 

indefinitely because the speed becomes too high 

and may damage the motor. Moreover, if the main 

field becomes too weak, the demagnetizing effect 

of armature reaction becomes prominent (relatively 

large) which may lead to instability”. [11] 
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ABSTRACT 

Electric Vehicles (EVs) are good choice for no air pollution, zero roadside emission and higher energy 

efficiency compared to traditional internal combustion vehicles. Batteries have been used for EV applications 

because they can store large amount of energy in a reasonably small volume and weight and provide suitable 

level of power. One of the main considerations for the EV drive  is to improve the efficiency of the motor drive. 

Each components of the power train should be properly designed so as to achieve the maximum efficiency and 

the desired driving performances. The backward power flow due to regenerative breaking of the EV can be 

stored provided energy source is receptive. One effort is to combine the high specific energy offered by the 

battery, with the superior specific power offered by the Supercapacitors. The supercapacitors offer a fast access 

to store energy and protect the battery from very fast fluctuations thereby increasing battery’s capacity and 

lifespan. The voltage level and dynamic characteristic of the energy storage components are normally different 

from each other and therefore, a DC-DC converter has been incorporated into the vehicle drive train. In this 

paper, a prototype model of DC-DC converter fed electric drive system is developed. Battery and 

Supercapacitor are used as input sources to the system. Power flow from battery to load andSupercapacitor to 

load are demonstrated. 

Keywords—Battery,Supercapacitor, DC-DC converter, Regenerative breaking 

 

I.  INTRODUCTION  

Conventional engine-drive vehicle uses its engine to translate fuel energy into shaft power, directing 

most of the power through the drive train to turn the wheels. Much of the heat generated by combustion cannot 

be used for work and wasted. Implementations of EVs are the good choice for zero emission and reduce energy 

consumption, by regenerative breaking. 
[2[

Lithium-ion batteries and Lithium polymer batteries are increasingly 

used in EVs because of high energy densities and long life cycles. 
[3[

Main barrier in implementation of EVs is 

battery technology and lack of charging facilities. Generally batteries take long time to charge and the life cycles 

of batteries are shortened in case of fast charging.        

Supercapacitors, have fast charge and discharge times and long cycle lives because of its physical 

mechanisms of charge storage and makes it more appropriate device to pair with batteries. 
[4]

They have fast 

transient response as compared to commomly available lithium ion batteries (20µs). One of the disadvantage is 

it has poor volumetric and gravimetric energy density in comparison with batteries or fuel cells. Nowadays, 

hybrid batteries-supercapacitors are used in a range of industrial, automotive, and other power electronics 

applications. 
[1]

EV drive train consists of traction motor drive, electrical energy storage system (ESS), bidirectional 

DC-DC converters, and vehicle controller. Electric motor is the only source of torque in the electric vehicle. 

Therefore, high efficiency motor with proper torque-speed profile matching to that of the traction load 

requirements of the vehicle should be used in the drive train. DC motors are widely employed for traction 

application in automobiles, as well as for industrial applications where high starting torque might be required. 

These applications require proper motor operation during startup, speed control and braking. DC motor’s 

torque- speed characteristics are suitable for traction applications, but they suffer from the disadvantages of the 

low efficiency and periodic maintenance. However, the efficiency of the PMDC motors drive for EV 

applications can be improved by reducing the losses by boosting up the voltage level and by the inclusion of 

regenerative braking. DC-DC converter needs to be incorporated  to coordinate the power flow between various 

units of the drive train and load. Hence depending upon the battery and ultracapacitor connection and the 

bidirectional dc-dc configuration, proper energy management strategy should be developed so as to control the 

energy flow ensuring the desired performance within the limits of the operational constraints of the ESS devices. 
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ABSTRACT:  
Renewable energy systems are inevitable due to their advantages over non-renewable energy systems. Solar 

renewable energy systems consist of very few sub-systems and hence more attractive. It has been observed that 

the many senior citizens are keener in these systems due to their simple operation, easy maintenance and clean 

energy. The advanced microcontrollers, wireless technologies make these systems more versatile in terms of 

control and operation. The infrared (IR) technology is the basic technology used to operate many electrical and 

electronic systems wirelessly. The paper presents the solar powered, remote controlled home lighting system for 

senior and differently abled citizen. The papers deal with the design and development of a complete wireless 

home lighting system. 

Key Words: Renewable energy, Solar, IR, Irradiation, Electrical, Citizen. 
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I. INTRODUCTION 
 India has vast solar energy base of 5000 

Trillian kWh per year. According to global study, 

most parts of India receive 3-4 kWh/m
2
/day. 

Therefore, the efforts are on to harvest solar energy 

to reduce the pollution level of the environment. 

The cost per solar cell have decreased substantially, 

which led to the large production of solar panels for 

various applications. The major applications of 

solar energy are, automotive, home lighting, 

agriculture and so on. 

 Solar powered energy systems are now 

popular due to their ability to produce clean energy, 

reduced cell cost, low maintenance cost.  The 

conversion efficiency of the solar power system 

largely depends upon the solar irradiance. Solar 

irradiance is the output of the light energy from the 

entire sun. The amount of solar irradiation reaching 

the earth depends upon the terrain, season, 

atmospheric conditions. 

 The major factors which govern the 

amount of irradiance received at the surface of the 

earth/location are angle of incidence, duration of 

sunshine and many more. In order to increase the 

efficiency of the solar powered systems, many 

techniques are employed in the design. To utilize 

the solar energy to the extent possible, the energy 

storage systems must be included in the solar 

system. The storage device is a battery which need 

to be charged to use the stored energy during night. 

Many techniques are employed to charge the 

battery. These techniques are pulse width 

modulation (PWM), maximum power point 

(MPPT) etc. These systems are the route to rural 

electrification and hence the overall growth of the 

country.  In order to increase the gross domestic 

product (GDP) of the country, the standard of 

living, product availability has to have constant & 

steady improvement across the country. To aid the 

growth of the GDP, it is important to achieve 

energy independency. Energy independency can be 

achieved by migrating to alternate energy resource 

like, Solar, Wind, Biomass etc. The amount energy 

available from the Solar resource is much more and 

clean as indicated in previous paragraphs of the 

paper. An effort is made to highlight the issues, 

methods and conservation of energy in this paper. 

 The paper is arranged in such a way that 

the section 2 describes the related work done in the 

past, section 3 details the problem overview, 

section 4 deals with the proposed work, section 5 

presents the simulation, experimental models 

results and analysis of the proposed work and 

section 6 presents the conclusion. 

 

II. RELATED WORK 
 Rural electrification was not considered as 

the important factor in the growth of the country in 

the past. Though the importance was given to the 

food & shelter but the villages were deprived of 

electricity. Electricity is still a distant dream in 

many rural areas due to lack of infrastructure, 

technology even today [1]. Due to depletion and 

negative impact of fossil fuel energy resources, 
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Abstract: This article presents a novel impedance-source-based direct current (DC)-to-alternating
current (AC)/DC converter (Z-Source DAD Converter). The Z-Source DAD converter converts
the input DC voltage into AC or DC with buck or boost in the load voltage. This Z-Source DAD
conversion circuit is a single-stage power conversion system. This converter circuit converts the
input DC voltage into variable-magnitude output DC voltage or converts the DC voltage into
a variable-magnitude output AC voltage. The higher voltage magnitude in boost mode can be
controlled by controlling the shoot-through (ST) state timing of the converter. MATLAB-Simulink
simulation and microcontroller-based hardware circuit results are presented to demonstrate power
conversion with the buck and boost features of the Z-Source DAD converter for both types of output
voltages. The simulation and experimental results show that the Z-Source DAD converter converts
the given DC supply into AC or DC with buck or boost in the output load voltage.

Keywords: DC–DC converter; DC–AC inverter; DC–AC/DC converter; DAD converter; Z-Source
converter; boost factor; shoot-through

1. Introduction

In power electronics converter circuits, such as the voltage source inverter (VSI), the output
alternating current (AC) voltage is less than the input direct current (DC) voltage. In current source
inverters (CSI), the output AC voltage is higher than the input DC voltage. The Z-Source inverter
eliminates the above restriction and will act as a buck or boost inverter [1]. In the DC–DC buck
converter, the output DC voltage is always lower than the input DC voltage; in the DC–DC boost
converter, the output is always greater than the input DC voltage. The Z-Source converter will buck or
boost the DC voltage [1]. A considerable amount of literature is available to demonstrate the features
of the Z-Source inverter/converter [2–5]. However, the Z-Source converter output will be of either AC
or DC [6–8].

This proposed Z-Source DC-to-AC/DC (DAD) converter converts the input DC voltage to AC
output voltage with buck or boost in the magnitude of the AC load voltage. Also, the Z-Source
DAD converter converts the input DC voltage with buck or boost in the voltage level for the DC
load. Therefore, at any time point, this Z-Source DAD converter converts the input DC voltage into
output AC or DC voltage with buck or boost capability. This converter will play an important role in
non-conventional energy-source-fed electrical applications, particularly in solar photovoltaic systems
where the input is DC voltage (i.e., from solar panels), and the load can be either AC or DC.

At present, most of the photovoltaic (PV) power generation systems employ two-stage power
conversion circuits. To increase the PV system efficiency the first power conversion circuit is used to
operate the solar PV system at the Maximum Power Point (MPP) of the panel. The second power
conversion circuit is used to get the desired output voltage to satisfy the load or grid requirement.
In recent developments, the Z-source inverter or converter is integrated with the MPP technique to
reduce the number of power conversion stages, which significantly improves the systems efficiency
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