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A B S T R A C T  
 

 

Brittleness, which was the inherent weakness in High Strength Concrete (HSC), can be avoided by 
reinforcing the concrete with discontinuous fibers. Reinforcing HSC with more than one fiber is 
advantageous in an overall improvement of the mechanical performance of the composite. In this 
experimental study, Hybrid Fiber Reinforced High Strength Concrete (HyFR-HSC) mixes were formed 
by blending single length glass fiber and single length steel fiber with a total volume fraction of 1.65% 
into the concrete and Hybrid Graded Fiber Reinforced High Strength Concrete (HyGrFR-HSC) mixes 
were obtained by mixing different lengths of glass fiber with different length of steel fibers at a total 
volume fraction of 1.65% into the concrete. A comparative study was made between HyFR-HSC and 
HyGrFR-HSC specimens to investigate the effect of fiber grading on strength properties and the 
uniaxial compressive behaviour of HSC with hybrid fibers. In both HyFRC and HyGrFRC mixes, glass 
fibers improved the pre-peak behaviour, and steel fibers improved the post-peak behaviour of concrete, 
thereby exhibiting a positive synergy in combining glass and steel fiber into the concrete. Among the 
two-hybrid FRC’s, HyGrFRC outperformed HyFRC with substantial improvement in both strength and 
ductility. Among all the HyGrFRC mixes, HyGr9 mix, which contain a higher amount of long-length 
fibers exhibited better improvement in peak strain, ductility factor, total energy and toughness index. 
The replacement of single length of fibers with graded length fibers at higher volume fraction in 
HyFRC is useful in improving workability, thereby providing better fiber dispersion and thus enhances 
both the pre-peak and post-peak performance of the concrete. From this investigation, it can be inferred 
that grading of fibers improved the mechanical behaviour of HyFRC by exhibiting positive synergy 
from both fiber geometry and fiber type. 

doi: 10.5829/ije.2020.33.08b.04 
 

 

NOMENCLATURE 
Graded Fiber Reinforced Concrete GrFRC Plain Mix PM 

Hybrid Fiber Reinforced High Strength Concrete HSC-HyFR  High Strength Concrete HSC 

brid Graded Fiber ReinforcedyH  High Strength 
Concrete (HSC) 

HSC-HyGrFR  Fiber Reinforced Concrete FRC 

 
1. INTRODUCTION1 
 
Due to the higher strength and dense microstructure of 
High Strength Concrete (HSC), its application in 
diversified structures reduces the overall dimensions of 
the structural element with reduced dead weight, 
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making it technically and economically viable solution 
in large scale infrastructure projects. At larger stress 
levels, HSC materials have performed effectively [1]. 
Despite abundant advantages of High Strength Concrete 
(HSC) over normal strength concrete, HSC was 
considered to be brittle material due to its minor fracture 
process zone [2]. So there is a need to enhance the 
strength and ductility of HSC by adding fibers, which 
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Abstract  
 The main objective of this paper is to study 
analytically, numerically modeled and analysis of 
reinforced concrete beam without transverse 
reinforcement and strengthened with cfrp lamellas by 
using a finite element based software Atena-Gid. A 
parametric study has been performed for the 
reinforced beam. A C25/30 grade reinforced concrete 
beam without transverse reinforcement is modeled 
and analyzed. Due to the missing of stirrups cfrp 
lamellas are modeled as reinforcement bars, it is 
sufficient to define just lines in the location where we 
want to use these cfrp-Sika CarboDur S[14] lamellas 
to reduce the deflections and increase the load-
carrying capacity of the beam. Comparing the results 
with a reinforced beam without strengthening and 
with strengthening with cfrp lamellas. It is concluded 
that the strengthened beam with cfrp lamellas 
increases the load-bearing capacity, different crack 
patterns, delay the failure in the form of ductility, 
reduces the deflections and crack width. Calculating 
the load-bearing capacity percentage from the load-
displacement diagram with lamellas and without cfrp 
lamellas. 
 
Key Words: ATENA-GID, FRP, CFRP, FE, Sika 
Carbodur S[14], Numerical Modelling. 
 

I. INTRODUCTION 

 ATENA-GID is a finite element based 
software specifically developed for the nonlinear 
analysis of reinforced concrete structures. ATENA 
stands for Advanced Tool for Engineering Nonlinear 
Analysis, Simulates real behavior of concrete and 
reinforced concrete structures. ATENA is used for 
the analysis itself and the program GID is used for 
the data preparation and finite element non-linear 
analysis for the mesh generation. By using the Atena 
studio interface the actual behavior of reinforced 

concrete structures such as concrete crushing, 
different crack patterns, stress & strain values, crack 
width values, and yielding of reinforcing steel bar, 
the load-displacement diagram can be analyzed and it 
is a user-friendly tool for modeling reinforced 
concrete elements. GID is an interactive graphical 
user interface program used for the preparation of 
input data for the geometrical model, material 
parameters, boundary conditions, interval-loading 
history, and generates the mesh.  

Fiber-reinforced polymer (FRP) is also called 
fiber-reinforced plastic, is a composite material made 
of a polymer matrix reinforced with fibers. The fibers 
are usually glass, carbon, or aramid. Sika CarboDur 
S[14] are CFRP lamellas for the strengthening of 
concrete, timber, masonry, and steel structures. CFRP 
is used to allow concrete beams and floors to carry 
much higher loads. Sika CarboDur makes it easy to 
strengthen concrete beams and floors to make new 
design loading or take heavier loadings. Sika 
CarboDur S512 is taken for modeling and its 
thickness, width, and cross-sectional area is 
1.2mm,50mm,60mm2. It's cost-effective, so thin and 
it can be installed very quickly, disruption is 
minimum, material parameters can see in Table 1. 

 
Parameter FRP Lamella 

Young´s modulus 
[MPa] 

165000 

Area [m2] 0.000060 
Tensile strength [MPa] 3100 
Elongation at rupture 0.0188 
Density [kg/m3] 1600 
Thermal expansion 
coefficient [c-1] 

0.000045 

Table1:Material parameters of Sika CarboDur  S512 
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Abstract: Geopolymer is a new development in the world of concrete in which cement is totally 
replaced by pozzolanic materials like fly ash and activated by highly alkaline solutions to act as a 
binder in the concrete mix. For the selection of suitable ingredients of geopolymer concrete to achieve 
desire strength at required workability, an experimental investigation has been carried out for the 
gradation of geopolymer concrete and a mix design procedure is proposed on the basis of quantity and 
fineness of fly ash, quantity of water, grading of fine aggregate, fine to total aggregate ratio. Sodium 
silicate solution with Na2O = 16.37 %, SiO2 = 34.35 % and H2O = 49.28 % and sodium hydroxide 
solution having 13 M concentration were maintained constant throughout the experiment. Water-to-
geopolymer binder ratio of 0.36, alkaline solution-to-fly ash ratio of 0.36 and sodium silicate-to-
sodium hydroxide ratio of 1.0 by mass were fixed on the basis of workability and cube compressive 
strength. Workability of geopolymer concrete was measured by flow table apparatus and cubes of 150 
mm side were cast and tested for compressive strength after specified period of oven heating. The 
temperature of oven heating was maintained at 60 °C for 24 h duration and tested 7 days after heating. 
It is observed that the results of workability and compressive strength are well match with the 
required degree of workability and compressive strength. So, proposed method is used to design 
normal and standard geopolymer concrete. 

 

Keywords: Geopolymer concrete, Mix design, Fly ash, Alkaline solution,Flow Heat-cured, 
Compressive strength 

 

1 Introduction 

 

Use of concrete is globally accepted due to ease in operation, mechanical properties and low cost of 
production as compared to other construction materials. An important ingredient in the conventional 
concrete is the Portland cement. Produc-tion of Portland cement is increasing due to the increasing 
demand of construction industries. Therefore the rate of production of carbon dioxide released to the 
atmosphere during the production of Portland cement is also increasing. Generally for each ton of 
Portland cement production, releases a ton of carbon dioxide in the atmosphere [1]. The green house 
gas emission from the production of Portland cement is about 1.35 billion tons annually, which is 
about 7 % of the total greenhouse gas emissions [2]. Moreover, cement production also consumes 
significant amount of natural resources. Therefore to reduce the pollution, it is necessary to reduce or 
replace the cement from concrete by other cementitious materials like fly ash, blast furnace slag, rice 
husk ash, etc. 
 

Fly ash is a by-product of pulverized coal blown into a fire furnace of an electricity generating 
thermal power plant. According to the survey, the total fly ash production in the world is about 780 
million tons per year but utilization is only about 17–20 % [2, 3]. In India more than 220 million tons 
of Fly ash is produced annually [4]. Out of this, only 35–50 % fly ash is utilized either in the 
production of Portland pozzolana cement, workability improving admixture in concrete or in 
stabilization of soil. Most of the fly ash is disposed off as a waste material that covers several hectares 
of valuable land. The importance of using fly ash as a cement replacing material is beyond doubt. 
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Abstract: Traffic behavior of a city or any area can represent using driving cycle. In India, 
driving cycles were developed to test Indian vehicle emission standards but not considering 
higher speed and acceleration of vehicles. The assumption was all vehicle activities to be 
similar and considered traffic as homogeneous. But in India, traffic was heterogeneous each 
vehicle activity is different.  In this study, the driving cycle was developed for estimating 
vehicular emissions and fuel consumption. Driving cycle is developed using five parameters 
namely percentage of acceleration, deceleration, idle, cruise and average speed of vehicles. 
Micro-trips were used to develop a driving cycle and these micro-trips are extracted from 
real-world data. K-means clustering method was used to cluster the micro-trips. The micro-
trips which are nearest to the cluster centre represented as representative micro trips. These 
representative micro-trips are used for the development of the driving cycle. The driving 
cycles were developed and compared route and mode wise. The developed driving cycle was 
compared with Delhi driving cycle. It was observed that acceleration, deceleration rates were 
high compared to Delhi driving cycle. This methodology can be useful for heterogeneous traffic 
condition. The developed driving cycles can be easily identified the driving characteristics 
and vehicle emissions when testing on chassis dynamometers.

Keywords: fuel consumption, emission,  micro trips, cruise, idle.
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1. Introduction

The main sources of a ir pol lution are 
vehicular emissions, industrial emissions, 
dust and storm, emissions from air craft 
and jets. Vehicular emissions are the main 
sources of atmospheric pollution in cities. 
Many cities are facing problems like traffic 
congestion, vehicular emission because of 
increase in vehicular population. According 
to national environmental engineering 
research institute, 60-70% of air pollution 

is caused because of vehicular emissions in all 
major cities. The factors mainly affecting the 
vehicular emissions are road characteristics 
and vehicular characteristics. Vehicular 
emissions are depending mainly on type of 
engine, age of vehicle, type of fuel and driving 
cycle. Automotive Research Association 
of India (ARAI) developed Indian driving 
cycle (IDC) based on assumption that 
traffic is homogeneous but actually which 
is heterogeneous. In IDC, average speed 
and acceleration considered as 42 km/h 
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A study on fl y ash cement mortar as brick masonry
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1. Introduction

Masonry is being used in different constructions since the ages. 
It was considered as one of the primitive arts which were carried 
to great perfection. The strength of masonry depends on strength 
of individual units, such as stones, bricks and strength of binding 
medium i.e. mortar. Further the strength also may depend on 
workmanship, arrangement of bricks in masonry and quality of 
water used for mixing and curing. Under compression, in the 

1. Wprowadzenie

Murarstwo stosuje się w różnych konstrukcjach od wieków. 
Uważano je za jedną z pierwotnych sztuk, którą doprowadzo-
no do perfekcji. Wytrzymałość muru zależy od wytrzymałości 
poszczególnych elementów takich jak kamienie czy cegły oraz 
wytrzymałości zaprawy. Ponadto wytrzymałość może również 
zależeć od jakości wykonania, rozmieszczenia cegieł w murze oraz 
jakości wody zarobowej i wody stosowanej w trakcje pielęgnacji. 

Streszczenie

Zbadano wpływ popiołu lotnego zastępującego cement na wytrzy-
małość zaprawy murarskiej. Uzyskane wyniki wykazały, że czę-
ściowe zastąpienie cementu popiołem lotnym w zaprawie o dużej 
zawartości cementu jest możliwe nawet do 40%, bez niekorzystnego 
wpływu na właściwości zaprawy. Natomiast taki zamiennik cementu 
może mieć negatywny wpływ na wytrzymałość zaprawy o małej za-
wartości cementu, a substytucję cementu w takich zaprawach należy 
ograniczyć. Zatem zastępowanie cementu popiołem lotnym w tym 
przypadku może nie być opłacalne. Zastosowanie cegieł o dużej 
wytrzymałości pozwala na użycie mieszanek, w których cement 
można zastąpić popiołem lotnym w znacznym stopniu, zarówno 
w mieszankach o dużej zawartości cementu jak i mniejszej. Co 
najmniej 20% cementu można zastąpić popiołem lotnym. Zasto-
sowanie cegieł o dużej wytrzymałości, w połączeniu ze spoiwem 
o dużej zawartości cementu sprawia, że cement można zastąpić 
popiołem lotnym w maksymalnym stopniu, bez negatywnego wpływu 
na wytrzymałość muru. W tym przypadku zawartość popiołu lotnego 
zastępującego cement może wynosić około 40%. Zastosowanie 
popiołu lotnego w zaprawie murarskiej ma bardzo korzystny wpływ 
na środowisko, z uwagi na ponowne wykorzystanie tego odpadu.

Słowa kluczowe: mur, popiół lotny, zaprawa cementowa, cegła, 
materiał odpadowy

Summary

The infl uence of cement replacement by fl y ash in brick masonry 
strength was experimentally verifi ed in the paper. The obtained 
results have shown that the replacement in rich in cement mortars 
is possible up to 40%, without unfavorable effect on mortars pro-
perties. However, this replacement can have unfavorable infl uence 
on mortar strength in the case of leaner cement mortars and the 
replacement in these mortars must be limited and hence the fl y ash 
addition may not be useful. The use of high strength bricks allows 
the use of mortar mixes with higher level of cement replacement 
by fl y ash as well ias n rich and lean mixes. A minimum 20% of 
cement can be replaced by fl y ash. The use of high strength bricks 
in combination with rich mortar mixes the cement can be replaced 
with fl y ash to the maximum extent, without affecting the strength 
of brick masonry. In this case the replacement can be about 40 %. 
The application of fl y ash in masonry has a very favorable effect 
on environment because it is a useful developed of this waste.

Keywords: masonry, fl y ash, cement mortar, brick, wastes 
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Abstract 
  In modern human life has created a lot of innovations and it has improved drastically in 
advance Technology . whenever lot of innovations and advancement in technology will 
creates a pollution to natural  resources like air, water , soil etc. tradional methods such as 
biological process ,sand filtration ,carbon absorption ,chorine filteration will produce bi-
products and creates many serious issues like cancer. In our proposed method  Dust 
particles , micro scopic organisms such as virus bacteria waste particles by using the pre 
programmed IOT based microcontroller electronic timing  control circuit , based on the 
different period time duration it will generate the  different ultrasonic sound Aquatic wave 
frequency with respect to the time interval it generates the  different vibration level  inside 
the water. The filter water will be present in the upper part and the all the ultra sonic 
biological microscopic particles will settle down at the bottom layer outlet and then it will 
separated from the water. The proposed method of microscopic ultrasonic sound wave 
filter will filter all the dust particles. 

 

I. INTRODUCTION 

In day to day life every human being will 
consume a minimum six liters of pure drinking 
Water to sustain have a good life. Human beings 
cannot live without four primary things food, 
water, land and pure air. Therefore, purity of 

water is importance for human beings. 
Microscopic Pollutants and minute sand particles 
present in the membrane surface of the ground 
water pollutants will lead to a global Problem.  

This problem creates a severe and dangerous 
health problem due to increase in industry 

Electronic copy available at: https://ssrn.com/abstract=3557318
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Abstract 
A motor vehicle emission produces of many air pollutants especially by internal combustion 
engines. And it is increasing every year. Each state has different licensing laws, continuing 
education requirements, training and testing requirements prior to issuing a license. So RFID 
is the powerful media for this Vehicle Insurance and smoke test monitoring for air Pollution 
related issues. Undoubtedly in modern world of urbanization, time and efficiency are matter 
of priority. IOT based nano sensor and frequency identification emerges together to find the 
solution for the Air pollution control in automobile vehicles Automatically. The IOT based 
RFID sensor module is placed in toll booth collection centre and traffic light signal area. 
When the vehicle cross any traffic light signal and toll booth area by using our proposed 
project module it will check the pollution exhaustion level of the vehicle. If the vehicle 
exhibits more exhaustion of gas it intimates to the particular police station and to the owner 
of the vehicle about the over exhaustion of gases in his vehicle. In our proposed project 
module we are using a new and latest prominent nano sensor to identify the gas exhaustion 
in the Vehicle. It will work well in all suitable weather conditions. In this module we are 
using semi passive RFID tag which gives a unique Identification of every vehicle. By using 
this module it can store the vehicle owner name, driving license, Registration certificate of 
the vehicle and insurance details etc.  By using this we can store the all details of the vehicle 
owner with the help of common transport management system database. This paper has been 
carried out with a purpose to understand benefits of the RFID & IOT based Nano sensor 
technology in other countries and to identify readiness of India in exploiting it. Read more: 
In India Air Pollution realed issues are doubled every year due to increase in population. 
Here we tried to control the air Pollution caused by the Motor Vehicles related issues by the 
latest IOT based RFID technology using nano sensors. RFID reader and monitoring 
hardware is placed in all the traffic signals, Toll Gates and Parking areas. It reads the tag 
while the vehicle crossing the system and checks the date expiry of insurance and smoke test 
status. If any issues, it will alert the traffic moderators. Then necessary action will be taken 
by traffic and transport control department 
 

Keywords; RFID, GSM and RFID Reader 

 

I. INTRODUCTION 

The most important reason in worst case is air 
pollution in the country. It causes a serious effect on 
the health of individual’s citizens in India. Most of 
the people in India is Exposure to see affected by 

various diseases shown in the chart for a long time, 
can lead to respiratory and cardiovascular diseases 
such as asthma, bronchitis, COPD, lung cancer, skin 
diseases, eye irritation, general health issues and 
heart attack The study report of 2017 mentioning 
that India’s holds the fifth largest place in world 
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ABSTRACT: 
Groundwater is the major source of drinking water in rural as well as in urban areas and over 
94% of the drinking water demand is met by groundwater. The present work aims at finding the 
groundwater quality around Nadergul area and hence determining its suitability for drinking and 
irrigation purposes. This block has semiarid climate and people are mostly dependent on 
groundwater for irrigation.The groundwater quality of the area needs to be continuously 
monitored to get the long-term sustainability. In view of this, an attempt has been made to 
analyze the groundwater quality of the study area to determine the exact level of physico-
chemical parameters giving emphasis on its irrigation and domestic suitability. Samples of 
groundwater  werebrought from the vicinity of MVSR engineering college. MVSR engineering 
college is located to the  south of the city of Hyderabad ,in a micro water shed of about 900 
hectares. 10 samples of groundwater  frompreferably chosen bore wells ,were examined for 
significantphysico-chemical parameters by adhering tostandard methods of APHA. The study 
focuses on the distribution of quality of groundwater in aforesaid region. The study was 
undertaken with the following objectives , to determine groundwater flow in the presence of a 
dyke and its influence on ground water quality parameters such as Chlorides (mg/l),  Electrical 
Conductivity, Total dissolved Solids, pH, Alkalinity, hardness,Arsenic,Zinc , manganese etc., 
and draw various thematic maps to depict the spatial distribution of groundwater quality in the 
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Abstract:-Modern medical science using latest bio-medical instruments has made dramatic progress in prolonging 
life by overcoming disease. This project work falls under wireless biotelemetry and is designed with micro 
controller (Arduino), which is able to monitor two individual patients. The health parameters monitored for the two 
patients are different i.e., one patient’s heart beat rate (number of beats) are monitored and the second patient’s 
temperature and humidity are monitored. To achieve this, wireless communication technology (GSM) is used in this 
project. Whenever any of the parameters that are monitored goes abnormal, automatically a SMS is sent to the 
concern authorized person’s mobile through the GSM modem interfaced to the controller.The project deals with the 
design and development of hardware and software for temperature, humidity and heartbeat measurement of patients 
over GSM mobile. The patient’s health is monitored by the controller through a mode switch connected to it 
individually. These parameter values are displayed in the LCD interfaced to the controller. 

The health parameter values will be sent to the doctor when any abnormal condition exists through the GSM 
modem. The modem provides the communication interface. It transports device protocols transparently over the 
network through a serial interface. The GSM modem is a wireless modem that works with a GSM wireless network. 
A wireless modem behaves like a dial-up modem. The main difference between them is that a dial-up modem sends 
and receives data through a fixed telephone line while a wireless modem sends and receives data through radio 
waves. 

The system also activates the alarm circuit whenever the parameters exceed the normal conditions. For measuring 
the heart beat rate, a sensor is used that is to be placed at the tip of the patient finger. When heart muscle contracts 
blood is ejected from the ventricles and a pulse of pressure is transmitted through the circulatory system of human 
body. This pulse of pressure can be monitored at finger tips; here for this purpose using IR sensors blood flow can 
be monitored.  
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a b s t r a c t

In recent years, new materials production and development has increased in construction field. One such
material is steel fiber which is used for various applications due to prevent cracks. Another such material
is fly ash obtained as the by-product of coal burning power plants. When fly ash mixed with concrete, it
improves the quality and economic. Concrete with fly ash gives low early strength but it gives high ulti-
mate strength. In this paper, strength behavior of concrete with varying percentage of fly ash and fiber
was studied. The workability, compressive strength and split tensile strength were studied in this study.
Fly ash proportion was used as 0%, 5%, 10%, 15% and 20% in mass basis. And also fiber proportion was used
as 0%, 0.5%, 1.0%, 1.5% and 2.0%. The testing results showed that, as the steel fiber content increases, com-
pressive strength and split tensile strength was observed to be increased up to 1.0% and then decreased.
The workability was decreased as the fiber content was increased. Statistical analysis was done to know
the effect of fly ash and fiber content on compressive strength. The statistical analysis concluded that,
fiber and fly ash content were significant effect on the compressive strength of concrete. Multi-linear
regression (MLR) model was developed between compressive strength and significant factors observed
from the statistical analysis. This developed model was validated using MAPE, RMSE and R values.
2020 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advanced Materials Behavior and Characterization.

1. Introduction

Concrete is a construction material consist of cement, coarse
aggregate, fine aggregate, water and admixtures. Concrete is used
as ideal material for building structures due to the ability of with-
stand the action of water like to control, store and transport water.
Concrete has some weaknesses like low tensile strength and poor
fracture toughness. Fiber reinforced concrete, Ferro cement con-
crete were developed by researchers to improve the properties of
concrete. Balasubramanian et al. (1996) studied the flexural behav-
ior of steel fiber reinforced concrete beams under two-pint loading.
The parameters considered were type and fiber proportion. The
flexural performance was improved for type of fibers like trough
shape, crimped and straight. The flexural performance was
improved with increased volume fraction of fiber. The deflection
was observed less for SFRC compared to RC beams and first crack
was observed about 25% higher load over RC beams. The curvature
was observed less in SFRC compared to RC beams. Ganesan et al.

(2007) conducted various tests on fiber reinforced concrete to
observe the effect of fiber percentage on compressive strength.
The fiber percentage was increased from 0.5 to 2.0 with 0.5% incre-
ment and aspect ratio used was 30, 50, and 70. The compressive
strength was observed to be increased as the fiber percentage
increases. Linear regression equation was proposed to find the
compressive strength based on fiber percentage and aspect ratio.
Nataraja et al. [3] analysed the behavior of steel fiber reinforced
concrete with varying fraction of fiber. The shape of fiber used
was crimped and percentage was used as 0.5, 0.75 and 1.0 and
aspect ratio used was 55 and 82. Linear regression equation was
proposed to find the compressive strength based on fiber reinforc-
ing parameter. Saravanan and Shekar (2003) studied the impact
strength of concrete with steel fibers. The impact resistance of con-
crete with fibers was found to be consistent and impact resistance
of M35 grade concrete was more compared to M20 grade concrete.
Lane and Best [6] studied fly ash concrete and observed that set-

ting of concrete was slowdown due to proportions of the fly ash, its
fineness, and it chemical composition. A mix design method with
sample calculations explained for fly ash concrete. Some special
applications discussed like zero slump concrete and pumped con-
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a b s t r a c t

This paper reports mechanical and durability studies of blended pozzolonic concretes. Blended concretes
were produced by partially replacing the cement by 25 percent fly ash and the Natural Coarse Aggregates
(NCA) were replaced by Recycled Coarse Aggregates (RCA) in different fractions of 0, 25, 50, 75 and 100
percentages. Mechanical properties like Compressive Strength, Stress Strain behavior, and Modulus Of
Rupture (MOR) of concrete and durability studies like carbonation depth and accelerated corrosion are
reported. Experimental studies revealed that the compressive strength, Stress Strain Curves, Modulus
of rupture of blended concrete having a resemblance to conventional concrete with NCA, at an optimum
replacement level of 25 percent of Fly ash by weight of cement and 75 percent RCA by weight of NCA. It is
observed that the carbonation depths were increased with increased content of RCA. Charge
Deterioration Factors (C DF) for a given effective cover, at a given duration of charging for NCA are lesser
than that of RCA, which demonstrates corrosion resistance of NCA when compared to other mixes.
2019 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the First International
conference on Advanced Lightweight Materials and Structures.

1. Introduction

Mechanical properties of concrete governs the performance of
concrete under various structural loading conditions. It has been
reported in the literature that the compressive strength decreases
generally from 10% to 20% than that of natural aggregate concrete
with increase in RCA amount at the same w/c ratio [4,5]. The shape
of the stress–strain curve for of Recycled Aggregate Concrete (RAC)
was correlative to that of the Natural Aggregate Concrete (NAC),
regardless of the RCA content, which leads to the denouement that
there would be no objection in the design modus operandi and
exercising the theory of plasticity [6]. The flexural strength of
RAC has been found to decrease with increase in RCA replacement
ratio [7].
This present study investigates compressive strength of con-

crete, Stress-Strain behaviour, and modulus of rupture with fly
ash partially replacing cement and RCA replacing NCA. Experimen-
tal studies affirms that the compressive strength, elastic modulus
and modulus of rupture are having a close similitude to standard
concrete with NCA at an optimum replacement level of 25 percent
of Fly ash and 75 percent RCA.

2. Experimental details

Two types of Concrete mixes i.e., M35 and M45 grades were
proportioned with different replacement ratios of Natural Coarse
Aggregates (NCA) to Recycled Coarse Aggregate (RCA) (100:0%,
75:25%, 50:50%, 25:75%, 0:100%) respectively. Fly Ash content is
25% by weight of cement in all the mixes.
Mechanical properties like Compressive strength, stress strain

characteristics, modulus of rupture were evaluated on standard
cubes, cylinders and prism specimens as per IS 516. Durability
properties like carbonation depth and Charge deterioration
factors were evaluated on Cylindrical specimens of size
150 mm diameter and 300 mm height and prism specimens of size
150mmx150mmx500mm respectively.

3. Materials

OPC 53 Grade conforming to IS 12269-2013 [8], and Class F fly
ash conforming to IS 3812 (Part 2)-2013 [9], were used. Local river
sand conforming to Zone II of IS 383:2016 [11] was used as fine
aggregate. Natural Coarse Aggregate (NCA) considered for the
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--------------------------------------------------------------------------***-----------------------------------------------------------------------      
Abstract: In olden days the grid stability can be maintained by crowbars but this method has few considerable limitations. 
In this paper a new technique dynamic virtual resistance control strategy is proposed for the case of over current on the 
rotor side converter of the DFIG under grid faults. In order to fulfill the requirements of reactive power in wind farms the 
crowbars are not preferable because they absorb the reactive power from grid whereas virtual resistance system supplies 
the reactive power to the grid. This control method can suppress the oscillations of the current component on the rotor 
side and improves the transient stability of the DFIG. The resistance of the virtual resistor will change with the voltage 
drop and it can better meet the synergistic suppression of the rotor side converter electrical stress under different 
conditions. Hence this paper in order to maintain stability of DFIG, first transient mathematical models of doubly fed 
induction generator under grid voltage symmetrical drops are established, and a modified control strategy is developed 
with virtual resistance then analyze the transient characteristics of it.  

Keywords: Crow bar circuit, DFIG (Doubly Fed Induction Generator), Virtual Resistance. 

1. Introduction: 

 The wind power energy technology has developed rapidly due to its clean and pollution free nature. It also does not 
produces green house gases, occupies less area on the land and its maintenance is also very less. In the variable speed 
constant frequency wind power generation system, the DFIG is widely used due to its advantages of small converter 
capacity, independent control of active power and reactive power. The stator of DFIG is directly connected to grid and 
rotor is connected to the back to back power electronic convertor through slip rings when a disturbance occur in grid, 
therefore rotor cause high voltages which damages the converters connected to rotor and high voltage disturbances in the 
system. Due to high rotor inflow current, the over voltage and torque oscillations results damage of the doubly fed 
induction generator, this results the failure of rotor converters and mechanical parts [1]. To overcome this problem and to 
obtain an international standard grid code values called E.ON standards in olden days, the rotor crow bar circuit is 
connected to the rotor side converter [2-5]. The crow bar circuit is a series resistive network controlled by power 
electronics convertor. Crow bars care the rotor converters, when the grid disturbance is occurs it provides low resistance 
path to high rotor circuit and by pass the faculty rotor current, thereby it protect the rotor the rotor side converter from 
high voltages and current under grid disturbances but it converts doubly fed induction generator to squirrel cage 
induction generator, it consumes high reactive power from the grid. So turbines with crowbars is not efficient in 
maintaining grid codes, there is another disadvantage like equipment cost and it not decisive. To fulfill the new grid codes 
fault ride through capacity is crucial for DFIG. Many researchers have proposed different techniques to control this rather 
than using a crow bars, reference [6] proposed that the series resistance of current transformers on the rotor side could 
prevent rotor over current, thus preventing the rotor side converter from losing control over the generator. There are 
other proposed solutions from references [7-9] to achieve fault ride through the static synchronous compensator 
[STATCOM] and dynamic voltage restorer [DVR] are examined and compared. In reference [10] the current hysteresis 
PWM modulation technology in the moment of grid voltage change to achieve the suppression of rotor current. In 
reference [11] uses phase angle compensation technology to make the phase angle orientation of the control system move 
accurate during the grid voltage recovery, thus achieving the suppression of rotor current fluctuation, then the grid voltage 
drop is more serious, the above control strategy cannot remain DFIG in the safe operation state. At this time, the cascade 
crow bar device can be used to by bags and block the machine  side convertor [12] and the DC link of the convertor 
increases the chopper resistance to prevent DC over voltage [13], the machine-side convertor string resistance or  
stator series resistance to avoid the converto  short time out of control [14]. It is necessary to enhance the adaptability of 
the wind power system when the grid voltage drops by improving the control strategy. In order to solve these problems, 
some authors proposed a  control strategy [15]. To enhance the operation capability of DFIG under grid 
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------------------------------------------------------------------------***----------------------------------------------------------------------- 
Abstract: This paper proposes a new technique called fuzzy logic to improve the behavior of stability of DFIGs during grid 
faults, to ability of wind generators to stay connected to the grid during grid fault occurrence.. The controller is designed in 
order to compensate the voltage in the faulty lines without disturbing voltage at healthy lines at the point of common 
coupling by controlling the active and reactive power generated by DFIG. The Simulation results are carried out on faulty 
system. So the proposed controller can improve stability of DFIG 

Index Terms  Doubly Fed Induction Generator (DFIG), Faulty networks, Stability, Fuzzy control. 

1. Introduction 

Wind power plays important role on performance of power system during abnormal situations. Due to recent developments in 
modern power electronics, the doubly fed induction generator (DFIG) play very important role in wind power generation. In 
DFIG the AC/DC/AC converter consists of a rotor-side converter (RSC) and a grid-side converter (GSC) connected back-to- 
back by a dc-link capacitor. The AC/DC/AC converter handle a full control of the generator and control of active and reactive 
power, faster dynamic response with low harmonic distortion, and so forth, handling only a very small fraction (30 40%) of 
the total power. DFIG wind turbine also improves system efficiency, reduces noise and mechanical stresses, and improves 
power quality. In this paper the rotor circuit is first short-circuited by a crowbar circuit, the generator starts to absorb VAR 
power as it acts as a conventional induction generator. The operation of the DFIG in producing active power continues and, to 
have a control over there active power and voltage, the GSC can be set. The interface of DFIG with the grid becomes extremely 
critical, unlike conventional power plants, during and immediately following a grid failure. Like conventional power plants, 
these renewable energy generators should be able to with standard supply active and reactive power support immediately 
after the fault has been cleared to control and stabilize the power system. One of the most common control techniques is 
decoupled PI control of output active and reactive power to improve dynamic behavior of DFIG. The fuzzy control technique 
can produce controller outputs more consistent, for the reason that the effect of other parameters such as noise and events 
due to wide range of control and online changing of the controller parameters can be considered. Moreover without the need 
of a detailed mathematical model of the system and just using the information of the total operation and behavior of system, 
alteration of parameters can be done more simply. 

2. DFIG Wind Turbine Model: 

Dynamic model of a DFIG can be represented in terms of the equations of each of the subsystems, mainly the turbine, the drive 
train, the generator, converter system and the control system. The detailed description of the dynamic modeling of DFIG is out 
of the scope of the this paper .Detailed information regarding this can be found I the block diagram shows in figure 
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Abstract: It is needless to say that the popular seven notes called as SAPTA SWARAS drawn from Shrutis are    Shadja,
Rishabha, Gaandhara, Madyama, Panchama, Daivata and Nishada which are written in short as Sa-Ri-Ga-Ma-Pa-Da-Ni.  
Natural sounds are produced from these basic notes.  Chanting of Veda mantras and any way of expressing emotions is possible 
through these musical notes. Each note has a frequency, amplitude and time. A sound depends on these parameters.  Set of such 
sounds give a meaning when vector addressed from a text file containing the audio code.
Keywords: ADC, Frequency to Voltage converter, Memory, Microcontroller, Recording, Multiplexing. 
 

I. INTRODUCTION 
This is an attempt to encode Sa-Ri-Ga-Ma-Pa-Da-Ni into a microcontroller to reproduce meaningful and clear sounds occupying 
less memory space [1]. This method records sound in 8-bit text format.  This is stored into a small memory capacity of the range in 
KBs.  These text data are the code to evoke the musical notes stored in the dedicated microcontroller. The text carries a sequence 8-
bit data which is understood by the programmed microcontroller.  Each expression of the 8-bit sequence carrying 3 bite.  First 8 bits 
define a musical note of Sa Ri Ga….  Second 8 bit defines duration of the musical note. Third 8 bits define amplitude of the musical 
note. Since time component is not stored in the memory space is saved.  Time is mentioned as 8-bit data in one location. 

Sample code is as follows:
1) b'10110111' ; B7H  
2) b'10101010' ; AAH  
3) b'01001000' ; 48H
These go with B7H, AAH, 48H in hex values. ‘B7H’ stands for the note defined under it.  ‘AAH’ stands for duration of the play 
which goes in milliseconds. ‘48H’ stands for amplitude of the musical note in the strength of volts.   
Pingala Chandassastra is the origination for these sequences with the help of which this research is carried. 

II. DIGITIZED SIGNAL CAPTURE 
Each of Sa-Ri-Ga-Ma-Pa-Da-Ni are a frequency.  Their amplitude varies for producing them as a meaningful music [2].  This is 
described to capture an audio signal which can be enhanced to deliver stereo capture and an HTS of 5.1 or higher to deliver natural
sounds with 3 dimensions in audio system. 
Audio signal is always in analogue.  To capture into a digital media a coded data is required.  This is an attempt to capture analogue 
signal in the form of its frequency and amplitude at every division of time.  Here time is 1m Sec.   

 
Fig.1 Audio signal with Amplitude, Frequency and Time 
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Abstract: This paper presents a novel squirrel search algorithm to search the solution for optimal power flow problem with 
installation of TCSC device and the effect of equality, inequality constraints on it. In this algorithm squirrels use a special technique 
for their locomotion known as gliding rather than flying. The viability of this algorithm proves that SSA deals with a better accuracy 
in the solution when compared over other well known algorithms. Hence SSA method is effective for solving optimization problem 
and can be applied to optimize the electrical power system objectives. This paper deals with the improvement of bus voltages and also 
to minimize single objective functions i.e., generation fuel cost and emission with incorporated TCSC by fulfilling the equality and 
inequality constraints. IEEE-30 bus system has been tested using proposed method and results will be analyzed, compared with 
existing algorithms. 

Keywords: Squirrel Search algorithm (SSA), Optimal power flow (OPF), Flexible AC Transmission system (FACTS), TCSC, Total 
generation fuel cost, Total gas emission. 

I. INTRODUCTION 

In earlier sixties, Optimal power flow (OPF) begins as the difficult and demanding necessity for power system 
operations. In order to reduce the transmission loss and improve voltage stability, OPF incorporating FACTS cannot be over 
stressed just a fine coordination should be present between them and the need for operating limits that terminates the OPF 
objective optimization. OPF is a power flow study that uses optimization techniques to adjust control variables to decide the 
ideal operating levels of the power system. Numerical point of view, OPF is a non-linear large-scale optimization problem 
subject to non-linear constrains. Since 1960s, several conventional techniques have been introduced by researchers to solve OPF 
problem [1]. 

Traditional techniques include gradient methods, linear programming, nonlinear programming, quadratic programming, 
interior point and Newton formulation [2-5]. Although, many improvements have been included to classical techniques these 
are failed due to many drawbacks to solve OPF optimization in its complexity. The main disadvantages are (i) particular 
techniques require linearization and differentiability (ii) the optimal solution depends on initialization thus, the optimization 
could close at local optimum solution and misses the global optimum solution.(iii) poor convergence (iv) number of decision 
variables increases then the convergence becomes slow. Researchers have been developed various nature-inspired optimization 
algorithms to overcome these drawbacks in classical methods, which imitates some biological behaviour or physical 
phenomena. Genetic algorithm (GA) [6], Particle swarm optimization (PSO) [7], Ant colony optimization (ACO) [8], Artificial 
bee colony (ABO) [9], Firefly algorithm (FF) [10], Bat algorithm (BA) [11], Spotted hyena optimizer (SHO) [12] these are 
some of the nature inspired algorithms. 

Flexible AC Transmission Systems (FACTS) are the power electronic devices to control the power flow capacity and other 
parameters in the electrical power system. These devices provide the reliability, improvement in the power system performance, 
quality of supply and also environmental benefit. To overcome the transmission losses and to prevent voltage collapse there is a 
need to either reduce or inject the reactive power to the system before it goes to the voltage collapse [13-14]. Therefore, to 
increase transmission line capacity, and to improve system stability FACTS need to be incorporated. Thyristor controlled series 
capacitor (TCSC) is the most frequently used FACTS device. 

Similarly in this paper, a nature inspired squirrel search algorithm [15] is used for solving OPF problems with 
incorporation of FACTS device i.e. TCSC. This paper deals to analyze the effect of constraints on solving optimal power flow 
problem for considered objectives and is compared with existing algorithms for IEEE-30 bus standard test system. 
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Abstract: In this paper, new hierarchically coordinated 
approach to take the edge off and manage the effects of 
augmented grid complexity by smart grid which uplifts 
the electricity via hybrid renewable energy sources for 
the power system is planned. The perception is based on 
predicting power diversity state of affairs in real-time, 

existing conditions, and get through the corrective 
actions for undesirable outcome. As there is in demand 
of energy increase and de-regulation of power, 
Conventional structure grid with few sources of 
generalized and centralized sources of system 
transmission i.e. it will supply passive distribution of 
load in a system that will be charged with network 
based on energy renewal distribution system connected 
to all levels of voltage. Hierarchically coordinated 
system utilizes local distribution and wide area 
distribution measurements of the power system 
parameters. Solar, hydel and magnetic sources are 
applied to the booster for harvesting the resources 
through the boosting circuits. The electrochemical cells 
with reversible chemical reaction secondary batteries 
like Lithium-ion, Nickle Cadmium, Nickle metal 
hydride and lead acid are used. The voltage level of this 
battery is incessantly monitored through voltage track 
and microcontroller. Depending on the requisite 
voltage, if it is less than pre specified value then 
automatically cut-off the supply of that battery where 
the load is connected through an inverter and connects 
to another battery through relay driver circuit which 
makes uninterrupted power supply to the load. 
 
Keywords: smart grid, micro grid, battery energy 
storage system, BESS, renewable energy sources, 
hybrid power, solar energy, energy harvesting. 
 
 

I.  INTRODUCTION 

 As there is in demand of energy increase 
and de-regulation of power conventional structure 
grid with large few sources of generalized 
centralized sources of system transmission that will 
supply passive distribution of load in a system will 
be charge within the network based on energy 
renewal distribution system connected to all levels 
of voltage. In the past decade there was a significant 
due in electronics and control digital technology, as 
there were number of on and off shore wind 
generation units are setup in power transmission 
[1]. At present time, system transmission structure 
has become more and more complex in operation 
and scenarios changes due to infrastructure grid up 
gradation. 
  

 The planned system is operated with 
margins tighter, redundancy less, system reduced 
with internal faults, which was under dynamic 
exemplified grid operating based on phenomena of 
power and oscillation of voltages, as well related to 
frequency, voltage and instability angular [2]. The 
dynamic behavior which is caused phenomena 
based on measurement of protection such as 
frequency, current, voltage; power etc. the changes 
which are measured on property which are deterated 
for protection and checking the leading 
performance and operation of misused. The diverse 
techniques which are employed for analyzing, 
preventing and result cascading which are available 
in the literature. The integration of uplift using 
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Abstract: The Phasor Measurement Unit (PMU) is becoming the most prominent tool for power 

system applications like power system operation, control, and protection. In a robust and accurate 
wide-area measuring system, the PMU should observe not only the elements in its substation but 
also the critical elements and its incident busses. As the PMU cost limits their deployment, they 
must be installed optimally considering the substation installation and the critical lines in the 
power system. This paper introduces a new Optimal PMU Placement algorithm considering the 
optimal substations and the critical elements. This has been done based on the assumption that 
there must be a PMU in each constructed substation (optimal substation). This will assure the 
observability of all the elements in the substation. The proposed method has been tested on some 
standard test systems and then applied to a practical regional Indian grid. 
 
Index Terms: Optimal PMU placement (OPP); Substation coverage; Critical lines; Critical bus; 
Binary Cuckoo Search (BCS); 
 
1. Introduction 
 Optimization has become an important tool for solving many design problems [1-2]. This 
paper introduces the application of an optimization technique to the power system designing 
problems. The power system can be operated securely and accurately if it is possible to estimate 
the system state with a variety of measurements. With the integration of Phasor Measurement 
Unit into the measurement system, this has become easy to monitor, control and protect the 
power system. Then, engineers started applying optimization problems PMUs for complete 
system observability. As the PMU costs considerably, the deployment and its number are needed 
to be optimized. In [3], the actual PMU optimum placement problem was introduced. Later, with 
the advent of heuristic methods, Genetic Algorithm (GA) in [4], Particle Swarm Optimization 
(PSO) in [5] and many more approaches were applied to the optimization problem for PMU 
placement.   
 After, a deterministic strategy like Integer Linear Programming (ILP) is applied in [6]. 
Thereafter, it is extended to the power systems, with and without conventional measurements in 
[7], and considering zero-injection bus (ZIB) effect in [8]. In practical substations, buses exist at 
different voltage levels as shown in Fig. 1. Circles in the figure represent substations. One should 
not forget that one bus being observed inside the substation should not transfer it to other buses 
inside the same substation. The above methods were developed based on the thumb rule that the 
PMU installed bus could observe all the buses connected to it including itself. And, as the 
practical tap ratios are not known, authors have assumed that the buses with different voltages 
were decoupled in-order to observe them in an individual manner which will increase both search 
space and bus number. So, it is clear that they have only concentrated on reducing the number 
of PMUs rather than reducing substation number. 
 Wide-area system planning studies say that the major part of the cost of synchrophasor 
measurement system deployment is associated with transmission network outages and 
maintenance costs but not with PMU devices. So, optimization must be towards reducing 
substation number. Moreover, the blackout reports suggest that critical lines which may connect 
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A Simplified Control Strategy for an Enhanced 
Performance of Six Level Dual Inverter Fed 

Induction Motor Drive
Usha Nadimpalli, P.V. Prasad, Kolli Ramesh Reddy

Abstract: Induction motor drives are employed in many of the 
industrial applications. The drives output depends on the 
inverter. Multilevel inverters are generally used in the induction 
motor drives but the dual inverter fed induction motor drive 
found more advantageous than the multilevel inverters.  The
performance of the Induction motor drive with open end winding
for various levels of output voltage is presented in this paper. The 
inverter configuration implemented produces three-level, four-
level, five-level and six-level in the output voltage waveform. The 
voltage and current harmonic distortion  decreases as the 
number of levels are increased. The performance of the motor 
drive with the proposed inverter topology was found effective for 
sixth level. The simulation analysis of Induction motor drive with 
dual inverter is carried out in MATLAB-Simulink environment.

Keywords: Open end winding Induction motor drive, Dual 

Inverter, PWM, SPWM,SVPWM,THD.

I.INTRODUCTION

Most of industrial drive applications employ Voltage 
source Inverter for their effective control. When a single 
inverter is used, output voltage contains harmonics which 
have effect on the induction motor performance and also 
leads to the phase currents ripple. So there is a need for 
improving the performance of inverters[1]. The essential 
characteristics of inverters are less harmonics in the output, 
low switching losses and less common mode voltage. In 
order to obtain sinusoidal voltage without harmonics from 
inverter various methods are employed such as PWM 
Technique with High frequency, Low Frequency and Dual 
inverter[2]. In this work, a dual inverter is used to drive the 
induction motor. This dual inverter circuit utilises less 
number of diodes, capacitors and DC sources therefore 
minimising overall cost. In Dual fed induction motor stator 
windings of motor are opened and fed from inverters on 
either side. Isolated DC  supply are provided to both the 
inverters and AC obtained from inverter is given to 
induction motor stator. If the DC input supply given to both 
the inverters is same then such configuration is called 
symmetrical dual inverter fed open end winding Induction 
motor drive and if DC input is different for both the 
inverters then it is called as Asymmetrical dual inverter fed 
open end winding induction motor drive.
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As the levels in the inverter output voltage increased, the 
harmonic content in the output of inverter can be reduced.
The output voltage levels are increased by adjusting the DC 
input voltages leading to reduction in cost and complexity in 
the circuit[3]. The increase in levels also increases the 
complexity of circuit but with this proposed circuit 
configuration, one more bridge circuit is included for
obtaining the fifth and sixth levels of output voltage. This 
control strategy yields less switching losses along with 
reduced current ripples.
In this proposed power circuit configuration three isolated
DC supplies are essential to produce higher levels in the 
inverter voltage. The common issue in the induction motor 
drive with dual inverter is zero sequence currents which can 
be overcome by choosing a carrier based PWM method[4].

Figure 1 Dual inverter fed open end stator winding 
induction motor drive

A simplified circuit with two level inverters, Inverter I and 
II are used as shown in the Fig.1.  The difference of output 
voltage of Inverter-I and Inverter-II is effective voltage 
which is fed to the induction motor stator. A symmetric dual 

inverter with input DC voltage of is used to produce 

three levels of voltage. An asymmetric dual inverter is used 
to generate four levels voltage with a DC input voltages of 

and . To generate five 

levels one more bridge circuit is included in the Inverter-I 
by making 6 switches as each group with input DC voltage 

as and the input voltage to Inverter-II is taken as as 

shown in Figure 2. Same circuit configuration is used to 

generate the six levels of  DC voltage input as   and .
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ABSTRACT

For stable and reliable operation of power system, the coordination of relays 
plays an important role. In order to achieve fast and selective protection, the relays 
are to be coordinated through appropriate relay settings with correct grading 
margins. Relay settings are to be done at upstream and downstream in such a way that 
proper coordination is achieved along various series networks. This paper presents 
different factors which play major part in selection of Inverse Definite Minimum Time 
(IDMT) over current protection on radial network. The selection of IDMT curves and 
procedure applied in relay settings such as Plug setting multiplier (PSM), Time 
settings multiplier (TSM), grading margins and different techniques used in relay 
coordination in a traction system are discussed.

Key words: Definite Minimum Time, Grading margins, Inverse definite minimum 
time, Plug Multiplier, Radial network, Relay coordination, Time multiplier, Time-
Current curves , Traction system
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ABSTRACT
The use of D.C micro grids(MG) in the electricity distribution level especially for 

domestic and commercial applications is gaining momentum. D.C power is more 
lucrative because of low losses due to the absence of reactive power. Hence an 
attempt is made to realize the effect of both critical and non- critical loads connected 
to DC Electric spring which forms an integral part of DC MG system. As the buck 
chopper function meets the requirement of energy, the chopper circuitry is christened 
as Electric spring. The input to the MG system is obtained from a real time output of 
solar PV Emulator. In order to avoid multiple AC/DC conversions, solar DC power is 
directly fed to the loads in addition to charging the batteries. During uncertain 
conditions of the input supply, the so fabricated DC Electric Spring plays vital role in 
maintaining constant voltage at critical loads which (this result) leads to the 
enhancement of the capacity of the battery which is evident from the experimental 
results.

Key words: DC Micro Grid, DC Electric Spring, Battery, Critical loads, Solar PV 
Emulator.
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1. INTRODUCTION
Among the renewable energy resources, the energy through the photovoltaic(PV) effect can 
be considered as the most economical and sustainable resource, because of the abundance and 
attainability of solar radiant energy. So PV based systems are being increasingly employed in 
diverse applications both at domestic and commercial levels. Photo voltaic systems can be 
broadly classified into stand-alone system and grid-connected system. The stand-alone system 
is widely used in remote places where access to electricity is not viable, but the configuration 
can provide a well-regulated load voltage. Storage batteries are widely used to improve the 
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Abstract: To solve the OPF problems with three objective 

functions like fuel cost minimization, emission and power loss.  
The proposed algorithm is hybridizing conventional Anti Lion 
optimization algorithm with Genetic algorithm.  The considered 
objectives are solved by considering the equality and in-equality 
constraints along with practical constraints.  The effectiveness of 
the proposed method is tested on the IEEE 30 bus test system and 
compared with existing literature.  The proposed method gives the 
best optimal values for the minimizing the considered objectives. 

Keywords : Ant lion optimization, OPF, Practical constraints, 
crossover operation, generation fuel cost, emission, transmission 
loss.  

I. INTRODUCTION 

Optimal power flow (OPF) is used in power system 
optimization. OPF represents the best operating levels for the 
existing system in order to meet the demands given 
throughout the transmission network, usually with the 
considered objectives of minimization of cost, emission and 
transmission losses. OPF was first introduced in the year 
1962 by Carpentier. It is being discussed since then. It is 
considered to be a large, nonlinear mathematical 
programming problem. There are two types of methods in 
optimization: conventional and intelligent methods. 

There are several optimization techniques implemented 
recently to solve many electrical problems, some of them like 
GA, DE, EP, PSO, Tabu Search (TS), SA, ACO, ABC, CSO 
have been suggested [1-9]. Dr. Syedali Mirjalili [10] 
proposed an Ant lion optimizer (ALO). This proposed 
algorithm was analyzed in three different forms such as 
mathematical functions, classical engineering problems and 
shapes of two propellers are optimized. A.Salhi, D.Naimi and 
T.Bouktir [11] proposed OPF using ant ALO technique and 
compared with existing literature.  Khalid. H. Mohamed and 
K. S. Rama Rao [12] proposed optimization algorithms for 
OPF problem solution. They concluded that intelligent 
techniques are more suitable when compared to conventional 
methods for optimal power flow. 
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In the above literature while solving the OPF problem they 
are not considered the practical constraints such as ramp rate 
limits and prohibited operating zones.  In this paper along 
with equality and in equality constraints, practical constraints 
has been consider for OPF problem to test the effectiveness 
of the proposed HALOA 

II.  PROBLEM FORMULATION 

The optimization problems as follows: 

mnuxCMin n ...,,.2,1;,      (1) 

Subject to 
0,

0,

uxq

uxp
 

Where '' p  and ''q  are constraints, '' x & ''u  are 

dependent and control variable 

A. Objective Function 

The objective functions are as follows: 
i. Generation fuel cost 

The generation cost function as follows: 

hcPbPaPF iGiiGiiGii /$2  

Where ia , ib and ic  are generation fuel cost-coefficients of 

thi unit.  

Generation cost for all units  
G

i

N

i
GiT PFFC

1
1 min  $/h       (2) 

ii. Emission 
The emission generated can be approximated as 

iGi
G

iii

P

i

N

i
GiGiiG PPPEC expmin

1

2
2

 ton/h (3) 

Where i , i , i , i and i  are emission coefficients of 

the thi  generator. 
iii. Total power loss 
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1
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Abstract: In this paper, a novel algorithm which is being 

inspired by the natural foraging phenomenon of squirrel, called 
as Squirrel SSA for solving optimal reactive power dispatch 
(ORPD) problem of power system, in which FACTS device 
namely, UPFC is incorporated. Power Injection Modeling (PIM) 
and Current Injection Modeling (CIM) of UPFC are considered, 
both are compared for determining the best modeling technique of 
UPFC which can be incorporated in power system. The 
performance and possibility of the proposed algorithm are 
validated on IEEE 30-bus power system. Results obtained are 
compared with the other recent algorithms to show the superiority 
of SSA. 

Keywords : Squirrel Search Algorithm (SSA), ORPD problem, 
UPFC, generation fuel cost, transmission line losses. 

I. INTRODUCTION 

transmission network has been increased because of higher 
requirement in industries and deregulation. Thus, new ways to 
maximize the power transfer and effectively using existing 
transmission network has become an important aspect which 
is to be considered with balancing the acceptable levels of the 
stability. One of the ways is to incorporate the latest emerging 
power electronics devices i.e., FACTS (flexible AC 
Transmission system) controllers including TCSC, SSSC and 
UPFC which can vary the system parameters effectively, the 
detailed explanation regarding these devices are referred from 
[1].  

On the other hand, solution of OPRD problem lead to 
improvise the planning and operation in the power system. 
Usually, OPRD is considered as a complex, nonlinear 
problem that can minimize the general objectives including 
generation fuel cost and transmission line losses. This can be 
achieved by identifying optimal values of control parameters 

-changing 
transformers, and shunt capacitors. Whenever power system 
is operating, the changes in demand exhibit to vary the 
generation of reactive power and then load voltages also 
suffer fluctuations. The voltages may be adjusted by suitable 
reactive power controlling devices. For solving the OPRD 
problems, a number of classical and metaheuristics 
optimization techniques have been developed by researchers 
in past decades. Classical techniques include gradient 
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methods, linear programming, nonlinear programming, 
quadratic programming, interior point and Newton 
formulation [2-5], but these techniques cannot be used to 
solve problem of large-scale power systems and sometimes it 
led the solution to be stuck in local minima. On the other 
hand, the metaheuristic optimization techniques such as 
genetic algorithm [6], GSA [7], simulated annealing (SA) [8], 
grey wolf optimizer [9], PSO [10], ABC algorithm [11] and 
many more algorithms had been developed which are 
considered as intelligent algorithms which help to overcome 
the problem faced in classical approaches.  

Similarly in this paper, a novel squirrel search algorithm 
[12] is used for solving OPRD problems with incorporation of 
FACTS device i.e. UPFC. This paper deals to identify the 
most suitable way of modeling UPFC among PIM and CIM 
[13]-[14] of UPFC and furthermore optimal values for 
considered objectives is compared with existing algorithms 
for IEEE 30-bus standard test system.  

II. STEADY STATE MODEL OF UPFC 

A. Power Injection Modeling of UPFC 

PI model of UPFC is referred from [13] is shown in Fig. 1. 
This modeling helps to understand the effect of the UPFC on 
the system in the steady state condition. Furthermore, it can be 
incorporated in the power flow model easily. The modeling of 
UPFC is expressed as 

 

 
Fig. 1. Representation of VSC of UPFC 

 

where, ms
'
m VVV and 

j
ms erVV , directs the limits for the 

operation of UPFC which are: maxrr0 and 20 . 
Final elements of equivalent power injections are: 
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 The electric power from the system should be reliable and economical for 
consumer’s equipment satisfaction. An electric power system consists of 
many generators, transformers, transmission lines, loads, etc. For the power 
system network, dynamic performance and stability are important.  
The system is lost its stability by some disturbances i.e., load variations, 
generator failure, prime mover failure, transmission line outage, etc. 
Whenever load variations in the system, generator rotor speed will vary, 
means oscillations in the rotor speed, which is deviating from rated speed. 
The excitation system will control the generator rated line voltage. When 
fault occurs at any equipment in the system, the system will unstable. If fault 
occurs at generator, the generator oscillates. To reduce the oscillations and to 
make the system stable used power system stabilizers (PSS’s). Here, three 
types of PSS’s are used i.e., PSS1B, PSS2B, PSS4B. Comparisons of three 
PSS’s are on the multi machine system under some disturbance. From  
the observations, concluding that PSS4B is quickly control the oscillations  
in the physical parameters of machine in the system than other power  
system stabilizers. 
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Multi machine system 
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1. INTRODUCTION 

Modern power system is interconnected with multiple machines, transformers, transmissionlines, 
loads. The supply should be reliable and economical electric energy is major requirement of industrial 
progress and consequent rise in the standard of living. The frequency and voltage should be held within 
allowable tolerances to satisfy consumer’s equipment operation. With Deregulation of power supply system, 
Power transmitting to various places wherever it is required. Here, dynamic performance and stability are 
important. The system lost its stability under certain faults i.e.,generator failure, prime mover failure, 
transmission line outage, load variations, etc.These disturbances affect the power system variables such as 
frequency and voltage this leads to instability of the system. The stability is defined as when a disturbance 
occurs in the electric power system, the system regains its original state after the disturbance [1, 2].  
The stability problem is related with the behavior of the synchronous machines under disturbed conditions. 
When the system changes its operating point from one stable point to the other, it is mandatory that all 
interconnected synchronous machines should remain in synchronism. i.e., machines should connect in 
parallel with same speed [3]. In [4] this, proposed new polymorphic bacterial chemotaxis optimization 
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Abstract  

Distributed Generators are gaining significantimportance in bridging 
the gap between limited generationcapacities and steeply increasing 
demands. Anovel multi-objective optimization algorithm will been 
developed to identify the optimal sizing of DG units (solar PV, 
windmill, battery and diesel system) to beplaced in the distribution 
system, based on certain performanceindices like emission and 
generation cost minimization and also an optimal sizing methodology 
for the DG units will been formulated. The operation results of PV-
wind-diesel-battery hybrid power system verify the effectiveness of the 
micro-grid system, and the optimal operation of energy system and 
improved control method of micro-grid should bepaid more attention. 
Considered micro-grid system will be fabricated to verify the 
simulation results.  During experiment both emission and generation 
cost minimization will be considered for analysis. 

Keywords: Hybrid micro-grid system, Power management Scheme, Multi 
objective optimization, batteries, optimal control. 

1. Introduction 

-effective electricity. 
However, many variables, including severe storms, outages, aging 
infrastructure, and cost pressures can lead to uncertainty in power 
generation and distribution. Organizations are turning to micro-grids to 
lower risks and improve operational performance. Micro-grid applications 
shift control to local users and help them create energy independence [1-5]. 

In this work it is proposed to provide methodology, the wind turbines (WT), 
Photovoltaic (PV) module, battery energy storage system (BESS) and diesel 
generator are utilized to keep a continuous power to meetthe power required 
by load in hybrid micro grid systems (HMGS). 
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 Modeling and Simulation of Linear Electro Mechanical actuator for 
Missile Application with high redundancy  
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Abstract. The military, defense missiles are self propelled systems with high 
security, reliability, and accuracy in targeting the obstacle. The firing of 
missiles is considered as milestones in growth of research areas. In such field, 
Electro Mechanical Actuator (EMA) helps to maintain the altitude of missile 
path, which is predefined path. Moreover, As EMA is exposed to 
environmental aspects, the altitude of missile may get altered. So on 
replicating the critical components i.e., BLDC drive and power inverter in 
EMA based control systems, the accuracy in monitoring the altitude is 
improved without any interruptions and with high reliability. This paper 
proposes dual redundant power inverter system to run BLDC motor with 
redundancy management and logic, fault tolerant and fault diagnosis by using 
MATLAB/SIMULINK with the results. 

Keywords: Missile, Electromechanical actuator (EMA), Dual redundant, 
Inverter, BLDC drive, Fault diagnosis. 

1   Introduction 

Military defense systems [1] involve updated technology in firing, detection, tracking, 
attacking of against missiles. Military missiles can be surface to air missiles, surface to 
water missiles, air to air missiles to protect India and in advancement in technology 
aspect. In such defense applications, an expertise, and mastered, highly equipped control 
architectures are required. In such control surfaces, EMA plays a key role and it should be 
capable to act according to the desired conditions. A subsystem of an EMA includes 
power electronic circuitry, intelligent controller, an BLDC drive, ball screw mechanism 
for position detection, and its associated components.  In order to decrease the complexity, 
the replication of building block is enough to meet the criteria. As the fundamental 
structural blocks in EMA are power converters and BLDC drive, designing of these 
components became a challenge. In some of the missiles, EMA is installed in two stages 
each for some amount of distance and it is triggered through battery. The concept of 
missiles are completely different as in aircraft. A simple fault occurrence in any subsystem 
of electromechanical actuator leads to whole outage in the system and investment would 
be in risk. So, missile applications also require safety and accessibility, So 

 
Dual redundant[3] logic is a combination of two modules, each module is having three phase power 

inverter stage and BLDC motor windings as shown in the below Fig.1.  
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Abstract:  This Paper proposes a Novel and Modified Voltage 

Oriented Control (M-VOC) strategy of an Active Front-End 
(AFE) Rectifier that can give unity power factor at input side and 
regulated DC voltage at output side with reversible/bidirectional 
power flow. The proposed rectifier with M-VOC can find its place 
in applications like Wind energy conversion systems, DC load for 
electronic equipment, and adjustable AC drives. Simulation 
Analysis is done on this M-VOC strategy for an Active Front-End 
(AFE) Rectifier on MATLAB/ Simulink platform with the 
verification on the validity of the proposed system. The proposed 
Rectifier with M-VOC strategy gives good transient/dynamic 
response for the variations of load at output side. It also gives a 
pure sinusoidal input current with the elimination of harmonics 
so that this proposed Rectifier can be used in the case of back to 
back 2/3 level voltage source converters of wind energy systems 
that supports bidirectional power flow. 
 

Keywords: Converter control, harmonics, dynamic response, 
Unity Power Factor, AFE Rectifier, Wind Energy Systems.  

I. INTRODUCTION 

The main advantages of three-phase rectifiers with diode 

bridge circuit and a bulk storage capacitor are being robust 
and simple giving rise to low cost. However, the limitations 
posed by these diode rectifiers are unidirectional power flow, 
input side harmonic currents and low power factor. Some of 
these limitations can be overcome with thyristor based 
rectifier circuits that introduces the possibility of control of 
power flow with the control of firing angle given to thyristor. 
This happens as the output voltage is a function of line 
voltage as well as firing angle (for controlled rectifiers).[1]-[3] 
However, thyristor based rectifiers do face limitations like low 
power factor, harmonic pollution as in case of diode 
rectifiers. In thyristor based rectifier, as the value of firing 
angle increases the phase displacement of the input current 
with respect to the source AC voltage shifts which 
correspondingly increases the amount of fundamental 
reactive power. [4] 
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At this juncture, a power converter capable of both the active 
filter operation and Active Front-End (AFE) Rectifier has 
come into existence. Such a combination operates as a PWM 
rectifier to supply DC power and at the same time operates as 
an active filter to supply to the AC line a compensating 
current equal to the harmonic current produced by the 
nonlinear load connected to the same AC line. Fig.1 
represents a three-phase AFE Pulse Width Modulated 
(PWM) rectifier with high frequency operation. But, the 
limitation of AFE rectifiers is its higher cost in comparison 
with the conventional diode and thyristor based rectifiers. 
However, AFEs are recommended as it allows the 
elimination of power factor correction systems and AC 
harmonic filters at the input side. In recent years, Active 
Front-End (AFE) rectifiers are playing a vital role in the 
applications like power supplies for electronic equipment, 
adjustable DC drives, grid connected renewable sources, 
battery-chargers, and in various kinds of household 
appliances etc. [5] 

 

 
 

Fig.1 Basic Active Front End Rectifier 
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Abstract - Multilevel inverters have become a promising 
power conversion technology for number of applications in 
renewable energy systems, flexible ac transmission systems 
and high voltage direct current systems. For a medium 
voltage grid, it is troublesome to connect only one power 
semiconductor switch directly as voltage stress on the 
switch increases its lifespan gets decreased. As a result, a 
multilevel power inverter structure has been introduced as 
an alternative in high power and medium voltage situations. 
The three main topologies in Multilevel inverters are Diode 
clamped(Neutral clamped), Flying capacitor(capacitor 
clamped) and cascaded H-Bridge type. Of the above 
mentioned three the cascaded H-bridge has become popular 
due to its simpler design and modular property. Further the 
cascaded H-bridge type can be classified into two types on 
the basis of equality of input DC sources into Symmetric and 
Asymmetric cascaded inverters. This paper presents the 
comparison of symmetric five level inverter and Asymmetric 
seven level inverter. The symmetric topology consists of two 
equal DC sources and the Asymmetric topology consists of 
two DC sources which are in the ratio of 1:2. The two 
topologies are simulated in MATLAB/Simulink and the 
results are obtained by connecting these topologies to 
asynchronous induction motor. 

Key Words: Multilevel inverters, Symmetrical, 
Asymmetrical cascaded H-bridge multilevel inverters, 
Total Harmonic Distortion(THD), Carrier based Level 
shifted Pulse width modulation(PWM). 

1. INTRODUCTION  
 
Multilevel inverters include an array of power 
semiconductors and DC voltage sources, the output of 
which generate voltages with stepped wave forms. The 
commutation of the switches permits the addition of the 
DC voltages, which reach high voltage at the output, while 
the power semiconductors must withstand only reduced 
voltages. By increasing the number of levels in the inverter, 
the output voltages have more steps generating a staircase 
waveform, which has a reduced harmonic distortion. 

However, a high number of levels increases the control 
complexity and introduces voltage imbalance problems.  

 Multilevel inverters are more advantageous than two 
level inverter owing to their,  

 Quality power output with reduced Harmonic content 

 High voltage handling capability 

 Low Electromagnetic Interference(EMI) 

 Low switching losses and Higher efficiency 

The diode clamped multilevel inverter topology uses 
diodes to clamp the DC bus voltage to achieve steps in the 
output voltage. But diode clamped topology has the 
disadvantage of the capacitor imbalanace where each 
capacitor is required maintain the voltage which demands 
a control circuit to ensure this. Also their is a quadratic 
relation between the number of diodes and output levels 
to be produced, which for higher levels make the circuit 
cumbersome. 

The flying capacitor topology uses capacitors to clamp the 
DC source voltage to produce the stepped output voltage. 
This topology require a large number of storage capacitors 
and also require a separate circuit to track the voltage 
across the capacitors and the requirement of more 
number of capacitors make the circuit bulky and costly.  

The third type cascaded H-bridge is formed by the series 
connection of single phase inverters or H-bridges(see Fig 
1.0). These are also referred as  Each multicell 
is capable of producing three output voltage levels. If dc  
is the input DC source then the possible output voltage 
levels are dc  0 and -Vdc  , and cascading of such cells 
with the employment of suitable control mechanism 
(multicarrier PWM, Space vector modulation, Selective 
harmonic Elimination) can produce varied output levels 
with reduced harmonic content. 
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Abstract: Now a days, the usage of non-linear loads are increased 
rapidly which increased the power quality (PQ) problems in electric 
power system like voltage sag and swell, harmonics, etc., in the 
mentioned problems, one of the major significant PQ problem is 
the harmonics. This paper proposes the power quality improvement 
by using Shunt Active Power Filter (SAPF) in AC Electric supply 
System feeding 3-phase balanced non-linear load. For reduction of 
harmonics in the system, the Instantaneous Symmetrical 
Component Theory (ISCT) based controller along with the other 
controllers named PI controller and Hysteresis current controller 
are which helps in the micro-grid system. In this, hysteresis current 
control compares the difference of compensating current, load 
current with filter current of DSTATCOM. In the proposed 
method, DSTATCOM has shown good performance in the system 
to eliminate harmonic component. The system performance is 
simulated in the MATLAB environment and it is evaluated by 
calculating the source current Total Harmonic Distortion(THD). 

 
Keywords: ISCT; DSTATCOM; PI Controller; Hysteresis Control; 
Total Harmonic Distortion (THD) 

I. INTRODUCTION 

The integration of voltage and current qualitatively in 

electrical network ensures the quality of power. The necessary 
thing in this network is to analyze the voltage and current quality 
which leads to different power quality problems like sag, swell 
and poor power factor. From the following discussion, there is a 
relation between PQ and disturbances in voltage, current, 
frequency and power factor. Due to the lightning, equipment 
failure, faults, distortions in voltages, notches, the supply of the 
AC system becomes non-sinusoidal. The domestic applications 
will also affect the Power Quality (PQ) ensures the integration 
of voltage and current qualitatively.  

The equipment may lead to the failure or mal-operation due 
to the power quality problems. Some of the PQ issues that may 
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arise because of the non-linear loads burden, harmonic currents, 
unbalanced currents and excessive currents in neutral currents. 
Types and Causes of PQ problems: 

The PQ problems are increasing day- by -day with the 
increase of electronic equipment. These are classified based on 
the nature of the disturbance [8].                                                     They 
are a) transient state b) steady state. 
Transient state: This power quality problem occurs in transient 
nature disturbances such as sags, swell, voltage variations for the 
shorter duration, power frequencies and fluctuations in voltage 
will come under this category. The causes for poor PQ such as 
faults, lightening, weather conditions come under the category of 
transient state. 
Steady state: This power quality problem occurs in steady in 
nature disturbance such as voltage variations for the long 
duration, notches, deviation of the waveform, voltage 
unbalances. 

Effects of PQ problems on customers: 
        PQ problem affect the customers in many ways by 
damaging the conducting material, causing financial loss for 
manufacturers, increasing production losses, corrupting data 
and power utilities. Power quality issues will also affect the 
protection equipment such as relays, fuses circuit breakers, 
earthing, grounding, isolators and it may lead to mal-operation 
of the protective equipment. Power quality also affect the 
electromechanical measuring instruments such as moving iron 
instruments, moving coil instruments, the monitoring systems 
such as critical loads, emergency, etc. The harmonic current 
increases the losses in electronic equipment and distribution 
system which in turn leads to the wastage of energy. 
Classification of mitigation techniques for PQ 
improvement: 
         For improving PQ, there are many techniques are 
suggested by researchers. These techniques uses passive 
components,    active components, reactors, FACT devices, 
series compensator, shunt compensator, custom power devices, 
UPQC S, converters such as AC-DC,  Matrix Converters.      
The series and shunt compensation can be done using active, 
passive filters and hybrid filter. By using these two filters, we 
can reduce PQ problems on load side.  

II. DESIGN  OF PROPOSED SYSTEM  

        In AC networks, the power quality issues are 
compensated by the Active Power Filter (APF) technology 
[2].The shunt active power filter is used to inject component 
equal and opposite to harmonic current. The injecting 
component of current can be obtained from the distorted 
waveform using the control techniques such as PQ theory,  
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Abstract People who are specially challenged, i.e. deaf 
and dumb are unable to communicate with their fellow
mates.To overcome this issue, these gloves are designed. With 
the usage of these gloves, deaf and dumb people can translate 
hand gestures into visual output as well as audio output. To
simplify the daily chores of those people there is functionality 
in the gloves which can be utilized to control home appliances 
just by using hand gestures.

Key Words:  gloves, Arduino, rf, sign language

1. INTRODUCTION

In our everyday life, we meet several deaf and dumb 
people who find difficulty in communicating with others. 
Deaf cannot speak out their feeling, and dumb cannot hear 
other people. To simplify the life of such people, we are 
trying to give an alternate ear and alternate eye to them in
the form of an LCD monitor and a speaker. We have also 
added functionality where the home appliances can be 
controlled with hand gestures.

To make this complete system possible, we are 
actually using the flex sensors as a major component. To
process the data, two microcontrollers played a vital role
named atmega328p and 8052. The variations in finger 
movements are captured by the flex sensor, and these
microcontrollers process them. To make this complete
system wireless, we had used RF modules.

2. Literature Review

Research in the sign language system has two well-
known approaches, known as Image processing and Data 
glove. The image processing technique uses the camera to 
capture the image/video. It analyses the data with static 
images and recognizes the Image using algorithms and 
produces sentences in the display. Vision-based sign 
language recognition system mainly follows the algorithms 
known as Hidden Markov Model (HMM), Artificial Neural 
Networks (ANN) and Sum of Absolute Difference 
(SAD).These algorithms are used to extract the Image and 
eliminate the unwanted background noise. The main 
drawback of vision-based sign language recognition system 
is with image acquisition process which has many 
environmental apprehensions such as the place of the 
camera, background condition and lightning sensitivity. 
Higher-resolution camera takes up more computation time 
and occupies more memory space. The user always needs a 
camera and cannot implement in a public place.

       Another research approach is a sign language recognition 
system using a data glove. User needs to wear glove consist 
of flex sensor and motion tracker(MEMS). Data are directly 
obtained from each sensor depends upon finger flexures and 
computer analyses sensor data with static data to produce 
sentences. The main advantage of this approach is less 
computational time and fast response in real-time 
applications. Its portable device and cost of the device also 
low    
         
              So keeping in view of all these challenges, we
developed smart tech gadget that is capable of translating 
sign language into voice and text and also can control AC 
loads connected to it. What makes this technology exciting is 
the ability to open up conversations between the people who 
make signs and speakers in the marketplace, workplace, 
schools, health care, and civic centres            

3. Implementation

The following block diagram represents the complete block 
diagram of the smart gloves. The system is wireless, and at 
the transmitter section, i.e. at gloves, it uses a development 
board based on atmega328p, and at receiving end, it uses
board based on 8052 microcontroller.To transmit signal 
wirelessly, we had used rf transmitter and a receiver module. 
To track the axis of hand, we had used the accelerometer 
sensor. So that with the usage of accelerometer we can have 
commands with same fingers placed in different axis 
positions.

Fig- 1Block diagram Transmitter
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ABSTRACT 

Man, always strived to do things differently using artificial technology which is 
trending in the present-day scenario. One among such wonderful ideas there born this 
"hand gesture recognition and finger counting". In this, see how a human hand will be 
detected when and how to finger counting takes place. Hand gestures play a vital role 
in human-computer interaction. In this article, presented a method for hand 
recognition, detection and the finger count will be done and displayed. Moreover, it is 
not only meant for fun and entertainment but can also be used in our daily life for 
various applications. The proposed method is a very efficient method and easy to use 
for Human-computer interaction. The logic present behind its detection is new and 
showing robustness over the existing method. 

Key words: hand detection, finger counting, hand gesture recognition, human-computer 
interaction. 
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1. INTRODUCTION 

As it know, the vision-based technology of hand gesture recognition became an important part 
of human-computer interaction. Over the past few decades, we have been communicating to 
the computer using a keyboard and mouse. In today's generation, we are using voice-to-text 
(Speech recognition) methods to interact with computers. But we all know that gestures play 
an important role in communicating whether it may be a person or a machine. Every gesture 
has its unique way of expression. So, gestures can be used as a tool for human-computer 
interaction. That's how the concept of communicating to the computer using handmade gestures 
was born[1], [2]. The existing methods can detect the hand and count the fingers only when 
they are placed in the selected region of the area. Moreover, they use other programming 
languages that involve larger coding which makes it complex[3]–[5]. But the proposed model 
is capable of detecting and counting all the hands and fingers that are placed in front of the 
camera and it is made of python programming language which is easy to understand. So, the 
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HAR-Depth: A Novel Framework for Human Action
Recognition Using Sequential Learning
and Depth Estimated History Images
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Abstract—Humanaction recognition (HAR) is a challenging task
due to the presence of the pose and temporal variations in the
action videos. To address these challenges, HAR-Depth is proposed
in this paper with sequential and shape learning along with the
novel concept of depth history image (DHI). A deep bidirectional
long short term memory (DBiLSTM) is constructed for sequential
learning to model the temporal relationship existing between the
action frames. Action information in each frame is extracted us-
ing pre-trained convolutional neural network (CNN). The depth
information of each action frame is estimated and projected onto
the X-Y plane to form the DHI. During shape learning, the shape
information through DHI is used to train a deep pre-trained CNN
network. By leveraging the trained knowledge of the pre-trained
network, overfitting issue is handled. The finetuned network is
used to recognize actions from query DHI images. Data augmen-
tation is adopted to avoid overfitting of the network by virtually
increasing the training set. The proposed work is evaluated on pub-
licly available datasets like KTH, UCF sports, JHMDB, UCF101,
and HMDB51 and achieves the performance accuracy of 97.67%,
95.00%, 73.13%, 92.97%, and 69.74% respectively. The results
on these datasets suggest that the proposed work of this paper
performs better in terms of overall accuracy, kappa parameter and
precision compared to the other state-of-the-art algorithms present
in the earlier reported literature.

Index Terms—Action recognition, data augmentation, depth
estimation, fine tuning, sequential learning.

I. INTRODUCTION

R ECOGNIZING human actions through computer vision
is a trending research area. Human action recognition

(HAR) is helpful in the field of the visual surveillance sys-
tem as it is having applications in both indoor and outdoor
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Fig. 1. A thematic diagram of HAR-Depth paradigm aiding the surveillance
application.

environments. Now-a-days, research in this area attracts more
number of researchers due to its vast application fields. Some of
the applications of HAR are detection of abnormal activities in
sensitive areas, patient’s behavior recognition in hospitals, sports
data analysis, video retrieval etc. However, the HAR paradigm
faces challenges in recognizing the actions efficiently due to
the presence of inter-class similarities and intra-class variations
among the action classes. Inter-class similarity arises during the
recognition of actions like ‘run,’ ‘jog’ and ‘walk,’ where the
shape of the actions are nearly similar. Different persons perform
a same action in a different way, which results in intra-class
action variations. Similarly, appearance of an actionalso changes
due to camera angle.
Human actions are characterized by simple hand and leg mo-

tions. In complex scenarios, it is the combination of bodymotion
and interaction with surroundings. Therefore, single image is
not sufficient to perceive an action correctly. It is about learning
the relation between informations extracted from each frame.
The temporal relationship in an action video is an important
aspect to recognize the action type. Various techniques are de-
veloped to recognize human actions, such as space-time features
[1]–[4] and trajectory based methods [5]–[8]. Recently, sequen-
tial learning based long short term memory (LSTM) is used by
the researchers for HAR. LSTMismade up of input units, output
units and hidden units. The advantage of the LSTM lies in its
memory cells, which can remember the learning parameters or
past information. Themodified version of LSTM is bidirectional
LSTM or BiLSTM [9], which is a combination of two LSTMs
in forward and backward directions. The BiLSTM network is
capable of remembering the past information as well as future
information. However, the success of the sequential learning is

2471-285X © 2020 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See https://www.ieee.org/publications/rights/index.html for more information.
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ABSTRACT: The abnormal development of tissues within the brain that affects its activity is referred to as a 
brain tumor. The accurate detection of brain tumors is an important diagnosis function. The proposed work can 
classify the given MRI image into the presence of a tumor or the absence of a tumor. Initially, the given MRI 
image undergoes to prepossessing to remove noise using various filters, then segmentation using OTSU method, 
the features of segmented MRI image extracted using Discrete Wavelet Transform. The effective features from a 
bunch of features obtained by using Principle Component Analysis. These features are used to train Support 
Vector Machine with Radial Basis Function as well as test. The results of the proposed tumor detection method 
are efficient over literature. 

KEYWORDS: Identifying Brain tumor presence using Support Vector Machine 

 

I. INTRODUCTION 

With the advancement of image processing technologies like image detection, interpretation and progress, the 
medical images are evolving rapidly. Medical imagery could be described as the production process for the 
scientific and medical study and treatment of visible photos of internal body structures and a visible insight into 
the function of the inner tissues. The whole approach aims at identifying and managing disorders. The quick 
advancements in biomedical imaging technology over the past two or three decades, with high-resolution, three-
dimensional anatomical and physiological images, continue at an accelerating rate, enabling increasingly powerful 
diagnostic and intervention progress. “The National Cancer Institute defined tumor as an abnormal mass of tissue 
that results when cells divide more than they should or do not die when they should” [1]–[4].  There have been 
two different forms of brain cancers, malignant or benign. The malignant tumor is fast-growing throughout the 
brain cells that carry tissue. Unless this issue is not correctly and quickly observed, it will kill patients [5]. Brain 
MRI is a simple and safe procedure that uses radio signals as well as a magnetic field to obtain a complete brain 
imaging. Typically, the treatment of tumor sections in the picture is performed using MRI modalities. Thermal 
effects cause MR images to have little interference. Thus, it is important to eliminate interference before brain 
tumor segmentation[6].  

The brain tumor detection uses MRS and MRI imaging. Venu, Natesan et al proposed deep learning algorithm for 
detection of brain tumor[7]. Rehman et al proposed machine learning based algorithm for detection and 
localization of brain tumor. The low-level features are obtained from segmented superpixels. These features are 
very helpful for prediction into tumor or non-tumor and further helpful for localization of tumor. Authors claiming 
this autonomous algorithm results good over literature [8]. Gokulalakshmi et al proposed a classifier to classify 
MRI images into tumor or non-tumor brain. GLCM features and Discrete Wavelet Transform features are 
extracted from MRI filtered image. Support Vector machine used to classify the given features in binary types 
such as tumor or non-tumor images. The outcomes of the simulation are fine, but it takes longer time [9]. The 
paper detailed as follows. Section 2 describes the proposed brain tumor methodology. The findings of the 
suggested brain tumor approach in section 3. Section 4 provides conclusions. 

 

II. PROPOSED METHODOLOGY 

In the proposed methodology first step, MRI image undergoes to prepossessing. Preprocessing consists of two 
steps, one is conversion of color image to gray scale image and second step is to remove noise using various filters 
such as Median, Adaptive Weiner, Gaussian filters. Segmentation involves partitioning the image into two major 
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Abstract: Recognition of face emotion has been a challenging 

task for many years. This work uses machine learning algorithms 
for both, a real-time image or a stored database image in the area 
of facial emotion recognition system. So it is very clear that, deep 
learning technology becomes important for Human-computer 
interaction (HCI) applications. The proposed system has two 
parts, real-time based facial emotion recognition system and also 
the image based facial emotion recognition system. A 
Convolutional Neural Network (CNN) model is used to train and 
test different facial emotion images in this research work. This 
work was executed successfully using Python 3.7.6 platform. The 
input Face image of a person was taken using the webcam video 
stream or from the standard database available for research. The 
five different facial emotions considered in this work are happy, 
surprise, angry, sad and neutral. The best recognition accuracy 
with the proposed system for the webcam video stream is found to 
be 91.2%, whereas for the input database images is found to be 
90.08%. 
 

Keywords: Convolutional Neural Network, Deep Learning, 
Human Computer Interaction, Machine Learning, Python. 

I. INTRODUCTION 

Deep learning is one of the booming and most electrifying 

areas in machine learning. With recent advancements in 
graphics processing unit, it is possible to use Deep Learning 
for real-time applications. Emotions are an incredibly 
important aspect of human life, and play an important role in 
human interaction. Facial expressions represent the emotion 
of a person and it can give an indication of the emotional 
response of a person to the interaction with a computer. So 
detecting facial expressions can help create a better user 
experience.      As computers become increasingly worldwide 
and their relationship with user changes, they need new tools 
to obtain feedback from their interactions with those users, 
and respond accordingly. Nowadays, there are different 
alternatives to extract feedback from users such as heart rate, 
tone of voice, body movement, body language, etc. However, 
some of those alternatives are obtrusive to users; or do not 
provide enough or accurate feedback in order for a system to 
be reliable. 
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Feedback, in the form of user’s emotions, offers valuable 
information that could have a positive impact in different 
areas such as e-marketing, robotics, smart products, etc. For 
instance, developers could create a music application that 
moderately adjusted the kind of music that is being played 
accordingly to the emotions detected in order that people 
feeling a negative mood like sad or anger could change those 
emotions and feel them better.  
     One unobtrusive alternative that gives a sensible amount of 
feedback is that the face and particularly the facial 
expressions. Facial expressions have been considered a good 
source of information to determine the true emotions of an 
individual [1]. Even before Charles Darwin conducted 
“studies on how people recognize emotion in faces” [2], 
ancient thinkers, such as Aristoteles, already knew the 
importance of facial expressions. However, it was until Paul 
Ekman conducted cross cultural experiments around the 
world that a set of universal emotions, namely surprise, 
happiness, sadness, fear, anger, and disgust; were finally 
accepted [4, 5].  
     In the past, automation of face emotion recognition 
accurately was unimaginable not only because the 
computational power was short and costly, but also because of 
the techniques used executed poorly on image recognition 
from raw pixels [6]. Although, with the advances in faster 
Graphic Processing Units (GPUs) and parallelization, the 
growth of special-purpose machine learning models, and 
therefore the availability of significant amounts of 
information, the unimaginable has become possible. To a 
certain extent, faster GPUs and parallelization are helpful, but 
getting to a specific answer faster does not guarantee that it is 
the correct response. Finding the answer which is closer to the 
correct one or, in other words, learning from data is the 
purpose of machine learning models. Recently, deep learning 
that is a part of machine learning is has become popular. Deep 
learning models have achieved better accuracy than 
traditional approaches such as SVM or kNN.      In the 21st 
century, HCI products, such as Siri from Apple, Echo from 
Amazon and Cortana from Windows, became more and more 
popular in the world. The recent successes of AlphaGo 
brought machine learning to the world. AlphaGo uses a 
Monte Carlo tree search algorithm to find its moves based on 
the knowledge gathering from a pre-train data, which trained 
by artificial neural network (ANN) [7]. The successful use of 
machine learning in Go (game) encourages us to sketch a 
facial emotion recognition system that could be used for HCI 
and solve facial emotion recognition problem with machine 
learning.      This project is concerned with developing a facial 
emotion recognition system using a deep learning model, i.e. 
Convolutional Neural Networks (CNN) in the facial 
expression domain.  
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Abstract: Typically, hackers are ready to hack the confidential 

documents for their vested interests. The main challenge is to 
construct a secure relation between the secret message and image 
quality. To avoid dangerous illegal attacks by the third person, a 
scheme is proposed to have a combination of cryptography and 
image steganography techniques. This scheme will enable the 
security, secret message and image cannot be extracted. The 
International Data Encryption Algorithm (IDEA) cryptographic 
algorithms and Discrete Cosine Transform (DCT) based 
steganography algorithm is chosen for the functionality.   
Cryptography is used to encrypt and decrypt the document. 
Steganography to hide document inside an image with increasing 
payload for the secure transmission of confidential data across the 
internet. In this paper we present a single application to hide the 
information by the sender, which is so important document and 
confidential in the form of files, it will be invisible to unauthorized 
person. The results of a suggested scheme with respect to PSNR of 
90.06 dB with a payload of 52,400 bytes of information in an 
image. 

Keywords: Data Hiding, cryptography, steganography, Image 
processing, DCT, IDEA.  

I. INTRODUCTION 

In a computerized world, there is a rapid increase in 

digital data transmissions over the network. The sender and 
the beneficiary are the two important persons, where they are 
trying to communicate with each other.  People are trying to 
communicate over the network. Therefore, millions of people 
are relying on digital world, in such a case, security is the 
foremost factor. 

To overcome this overwhelming situation, data hiding 
techniques are used for the protection of the secret data [1]. In 
the means of communication, data hiding plays a key role to 
preserve the details of the host and the beneficiary. At the 
same time, while streaming the image on the network, it 
should not be hacked by the third person.  

In the existing framework the extension is restricted to 
content of documents just without encryption. The current 
framework is to show a single application, having both 
cryptography and image steganography. 

A.  Information Security Techniques 

Data Hiding techniques plays a key role to protect the data 
from the third person. In order to fix the security, 
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authentication, authorization, data integrity is achieved by 
data Hiding techniques [2].  There are ways, where these 
techniques are classified into cryptography, steganography, 
and watermarking.  In this paper work, we have proposed to 
use both Cryptography and steganography. Cryptography is 
to change the original data; Steganography is to hide original 
data in an image. We have different approaches to hide the 
information as shown in fig 1.   

1)  Cryptography 

The cryptography technique is a mathematical model to 
change the plain text into cipher text using an encryption 
method. The applied methods are known by the intended 
persons only.  

 In cryptography, there are two methods of classification, 
one is symmetric key cryptography and another one is 
public-key cryptography methods. Symmetric key 
cryptography is an encryption standard, where both the 
parties use the same key for encryption and decryption of 
messages. 

a) Block cipher  

Block ciphers are widely used in cryptography algorithms for 
encrypting huge data into chunks. The plain text is divided 
into the fixed size of chunks, while the encryption process is 
generated with a fixed key size.  The key length decides the 
algorithm strength, where IDEA is a symmetric key block 
cipher. 
Stream cipher 

There are methods like stream cipher, and block cipher to 
streamline the data.  In case of stream cipher, the data bit is 
combined with a pseudo-random key to generator a 
ciphertext.  In order to process the data, they are grouped into 
blocks.   

The blocks are encrypted using a key, the normal key size 
may vary, typical block size is 64 bits.  The execution of the 
block ciphers is much faster than the stream ciphers. 

B. Steganography 

Steganography is a split word, where stego is secret, graph 
is writing, it’s nothing but secret writing of data into a cover 
file [3].    

Usually, the key generation will depend upon the 
algorithm and based on the problem of effective security.  
Depending upon the cover file the steganography methods 
are classified as 
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      Abstract: IOT has plays important role in the upcoming 
technologies. It is connecting appliance each other over the 
internet.  The main purpose of this paper is to give better services 
for remote place patient. Our plan is to design the Human Health 
Monitoring System based on IOT is measure the patient’s Heart 
rate, temperature, drop down detection and giving the caution in 
critical situation. It can be used to promote basic nursing care in 
the hospital environment by improving the quality of care and 
patient safety. Rural area of India is lack behind from the proper 
patient monitoring system. The main objective is to give the 
awareness instruction and also remote monitoring by sharing 
proper information in an authenticated manner and decreases 
valuable time of doctors. They don’t need to wait for the reports 
because sensors are giving real time data. It is useful rural areas 
people.    

Keywords: Android phone, ESP 8266 WiFi module, LM35 
temperature sensor, MEMS sensor, Heart sensor, Arduino module. 

I. INTRODUCTION 

Because of expanding work cost, medical institutions would 
constrain to decrease nursing staff for patients. This paper is to 
develop new innovations for the use of basic nursing care. In 
this paper, initiate reliable IOT based healthcare monitoring 
system. In order to achieve a robust and efficient IOT based 
communication model that will use strong crypto-primitives to 
design two communication systems for secure transmission. By 
designing a separate nursing system that will give a new 
proportions and each patient can be observe remotely. By this 
on the basis of derived data if a patient is in critical situation, an 
immediate instruction can be given to the one who is in charge. 
It may play a vital role to reduce labor cost, rather will be easy 
to assess from anywhere anytime and will be helpful to take 
immediate decision[1].  
Wireless healthcare is playing a major role with the upcoming 
rate of senior citizens, these technologies are commercially 
available for physical and personal health care, fitness and 
activity awareness. Plus in addition to that researches have also 
claimed that applications of such technologies are also used in 
remote health care for a long term data and to access the 
medical data of patients .Currently wireless system is playing a 
important role for various requirements. Traditionally in health 
check-up Doctors play a major role[2]. As concern to this 
technique it'll consume a huge time for the process that deals 
with registration, appointment and check-up and later on 
reports are generated. The major drawback of this process is 
patients will mostly ignore or postpone the appointment 
because of the prolong process. So the overcome that the smart 
system is designed to reduce the time consumption[3].  
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The evolution in technology has emphasized the convenience 
for the people. Human health monitoring system is one of best 
example that uses IoT. In the past ten years, different 
technologies used in patients health monitoring system like 
GSM, RFID,  Arduino, ZigBee, Accelerometer etc. IOT 
equipped the smart life with innovated technology IOT offers 
an encouraging technology to accomplish the aforementioned 
health care service[4]. This system is implemented for the old 
age and physically challenged people those who are cannot 
visited the  doctor for day to day checkups. With the support of 
IoT, the above system is monitors the health condition without 
going to the hospital by the patient. This is a wireless, cheaper, 
reliable, movable system which can be used more easily and 
also gives a fast response.   
Firstly for this paper, we need an Arduino Uno because it is the 
controller board which is a heart-whole system for the device. 
As we have three analog input sensors that is LM35 
Temperature sensor, MEMS sensor and Heart rate sensor 
which should be connected to the analog inputs of the Arduino. 
LCD screen should also be connected to the Arduino to display 
the output because an Arduino has an Analog to Digital 
Converter and as usually power supply is given to it. In this 
health monitoring system we use ESP8266 Wi-Fi module to 
connect the whole system to a Wi-Fi network. By using this 
ESP8266 Wi-Fi module, data from the sensors are uploaded to 
the LCD screen and Android application in mobile as it 
provides network and we use a step down transformer of 230 
volts input which results 12 volts A.C output which is not pure. 
So to remove harmonics we used CAPACITOR section as a 
Filter. We use 7805 Voltage regulator which provides 5 volts 
for the entire whole system. To intentionally increase the heart 
beat rate we have used momentary switch. To receive pulses 
from the comparator we used driver circuit which consists of 
Transmitter, receiver and comparator. As receiver receives 
pulses from the transmitter and sends these pulses to the 
comparator. To receive data in Android phone we have used 
Telnet Android Application. 
In this paper, Section1 contains the introduction of the “IoT 
based Health Monitoring System”. Section2 explanation of  the 
proposed method. The   components used for developing the 
proposed system in section3. Section4 presents the working of 
the proposed System along with flowchart. Section5 summa 
-rizes the report and explains how the patient health data will 
be displayed in LCD screen and TELNET Android application 
with a detailed explanation that will be used to fulfill the 
objectives of the project with appropriate results. Finally, 
section6 concludes the work and with a brief note on future 
scope of the work.  
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Abstract: The world's older population needs social care, 

healthy life, and assistive living. The health consciousness, 
persons care are major challenges for both researchers and 
industry. Health monitoring systems afford alternatives to the 
traditional supervision of aged patients.  To reduce admissions to 
hospital for treatment and the cost of recognized health care. To 
enable disease prevention and associated lifestyle changes. 
Therefore, the technology has to play a key role to achieve the 
aspiration. In order to achieve the real-time intensive care 
challenge of an individual's health, early interventions and 
identifying the health conditions are required.  In this paperwork, 
it is proposed to have the knowledge as soon as it causes a heart 
attack, it is the first step to prevent heart attack or stroke. Usually 
the fixed health monitoring systems are available only when the 
patient is lying on the bed in the hospital. This project showcases 
the implementation of the heartbeat, respiration, blood pressure 
check, pulse rate, and temperature sensing interfaced to ESP8266. 
This system development is for the patient at home need to be 
monitored by family doctor in emergency. Here, the real time 
patient health information is updated onto the cloud continuously. 
The data is for further analysis and to monitor the status of health 
information is retrieved to home devices and to a family doctor in 
critical conditions. Thus, the system can run effectively and brings 
a cost-effective design and implementation of data acquisition and 
manipulation. 

Keywords: Internet of Things, ECG, Respiration, biomedical, 
blood pressure.  

I. INTRODUCTION 

Technology is becoming essential in our daily life and it 
is influencing the way we work.  Internet of things playing a 
key role to manage and control our daily life routines. The 
treatment of medical health data imposes stringent 
requirements on the system. Health is one of the global 
difficulties for mankind. In the last 10 years, healthcare has 
given a prominent role. The primary aim was to develop a 
system for monitoring patients by health experts, who are 
either in need or accomplishing their everyday life. Recently, 
patient health monitoring systems [1] became one of the 
advanced because of its upgraded technology. 
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Nowadays, there is a need for a technologies approach. 
Among these traditional approaches, healthcare experts play a 
prominent role [2]. They need to visit the patients for 
necessary examination and advise. There are two problems 
related to this approach. Firstly, the healthcare experts must be 
available at the patient always and secondly, the patient 
should be admitted to a hospital, all the medical instructions 
should be followed from time to time [3,4]. To solve these 
problems patients should be given knowledge and information 
about disease identification and avoidance. Then a reliable 
and easily available patient health monitoring system is 
needed. So, we need to use advanced technology to develop 
the above-needed system. In recent years, health care sensors 
along with controller play an important role. Modern health 
care system introduces new technologies like wearable 
devices parameters which will monitor physical parameters. 
We can use different sensors that are available in the market 
now a day’s such as pulse sensors, temperature sensors, 
pressure sensors, etc. The cost of the sensors varies 
depending on their size, flexibility, and accuracy. 

The parameters monitored in the system are Heartbeat, 
Temperature, Blood Pressure and Respiration of a patient. 
Heartbeat is also called Pulse. Pulse is the number of times 
human heart beats per minute. Normally a heartbeat varies 
from person to person’s heart in beats per minute. The 
average temperature of the Human body is 98.6º Fahrenheit, 
but it may slightly vary in the range of 97.8 degrees to 99.1 
degrees Fahrenheit or even may a bit higher. 

The amount of the blood force against the walls of artery is 
Blood pressure. Blood pressure readings are expressed as a 
ratio of two numbers in millimeters of mercury (mm Hg). The 
systolic gives the pressure in the artery, when the heart beats 
and pushes blood in the circulatory system. The diastolic 
gives the pressure in the artery when the heart rests between 
heart beats. 

The respiratory rate is given by the counting number of 
breaths taken per minute. When a person inhales, then 
oxygen enters lungs and passages to the organs. If exhale, 
carbon diox-ide leaves the body. A normal breathing rate 
plays a key role in balancing of oxygen and carbon dioxide 
correctly. The threshold levels with respect to the above 
discussed parameters are shown in the Table - I. 

The Internet of Things (IoT) is the associated network 
between portable devices [5-7], wearable devices and 
house-held devices, with the controllers to the cloud servers 
and transfers data over a net without any necessity of human 
to human or human to computer interaction for the purpose of 
the communication between patient and the doctor. 
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Abstract— One of the design aspects of an System on Chip (SoC) includes how different blocks in it are interconnected. 
Advanced Microcontroller Bus Architecture(AMBA) is an open standard interconnect specification for the blocks to interface 
with other and used in the design of high performance 32-bit embedded processors and microcontrollers. Advanced High 
Performance Bus (AHB) Lite protocol which is part of AMBA is intended for high clock frequency and high performance 
system design.The speed of fetching data from memories is unable to match the speed of processors by using lower version 
protocols like APB.In this paper, an AHB Lite slave memory IP block is designed to increase memory efficiency and reduce 
response time.The design is simulated, synthesized in Xilinx Vivado tool and compared its performance with that of the APB 
protocol memory interface.The customized AHB Lite slave memory IP design achieves significant improvement in response 

time,throughput and bandwidth. 

  

Keywords— System on Chip (SoC),Memory,Intellectual Property(IP), Advanced Microcontroller Bus Architecture 

I. INTRODUCTION 

    In recent years due to the miniaturization of semiconductor process technology and calculation for 
endurance in the current market conditions, constant customization is required. The semiconductor process 
technology is changing rapidly from 10μm to 10nm. Intel, Toshiba and Samsung have reported that the 
process technology would be further reduced to 7nm in the future. So with increasing design constraints 
and reducing process technology SoC has been developed, where all the units of a system are designed on 
a single chip. SoC is an ensemble of different IP cores. There is a unique language where all the blocks 
talk to each other. All these units or IP blocks communicate easily based on the standard. In this way 
maintenance ,updating the design and  adding the modules will be much easier because all the modules are 
communicating in a similar language or standards. When these sub modules are connected and all of these 
sub modules are obeying a specific way of interfacing with the outside world, one biggest advantage is 
that a library can be created and reuse the designs easily. 

 Integrating such IP cores in an SoC often requires the addition of substandard logic. Standards of on-
chip bus structures were evolved to avoid this problem. SoC buses[1] are used to interconnect an IP core 
to the surrounding interface. At present, there are few available On chip bus architectures from leading 
manufacturers such as AMBA from ARM, CoreConnect from IBM, Silicon Backplane from Sonics, etc. 
Manufacturers offer cores enhanced to work with these bus architectures, therefore require minimal 
additional interface logic. Bus architecture enables applications spanning the low end to the high end of 
the embedded  SoC space. At the high end, these buses should support multiple processors on 
bus,DDR2/DDR3 memory controllers[6,8], PCI Express Gen 2/Gen 3, Gigabit and 10-Gigabit Ethernet, 
and other high speed I/O devices or bridges. At the low end, these buses should support devices like 
UARTs, I2C, USB, Universal Interrupt Controllers, General Purpose I/O, etc.On chip bus is the backbone 
of an SoC. Data and control messages are sent through on chip bus to peripheral devices and all 
computational unit connected to the bus. Use of different bus protocol depends on the architecture of the 
core. On introduction of RISC architecture, on-chip buses soon became a key component of the 32bit 
embedded systems and hence there was a need for new interfacing standards [3] for connecting high 
performance ARM processor to low performance peripheral. On chip communication standards for high 
performance embedded microcontrollers are defined in Advanced Microcontroller Bus Architecture 
(AMBA) [7].  
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Abstract—As population of India increasing, simultaneously patient to doctor ratio has been increased, and doctors have become 
much busier day by day. Hence, patient monitoring has become difficult. Hence there is a necessity of internet enabled machines and 
devices for monitoring of health.  In this paper, an attempt is made to develop a prototype which does the monitoring of patient 
critical health parameters by using the IoT technology. In this system, doctor and nurse can monitor several patients at a time from 
anywhere in the world. The proposed system uses the wearable sensors to measure the health parameters such as pulse signal using 
pulse sensor, body temperature and body movements can be measured by using MPU6050 sensor and a NodeMCU is used to gather 
the data from sensors, process it and then send processed data to the web server using esp8266. Doctor and nurse can monitor the 
health parameters of patients by using the web application, which collects the data from webserver. The authorized person can also 
monitor the patient health parameters by using mobile application. The proposed system also provides a service of emergency emails 
to doctor, nurse and authorized person by using IFTTT application. 

 
Keywords— Internet of Things (IoT), Health monitoring, Critical parameters, NodeMCU, MPU6050, Pulse sensor 

I. INTRODUCTION 

     According to the world census the world population is above 7.2 billion. Past, current and projected the 
future population growth is figured in [1]. And the projection is said to increase from 8.8 to 10 billion by 
mid-century. South Africa population is forecasted to increase double in next 40 years and also a rise of 
23% in Asia’s population [1].As growth of population is increasing rapidly, a major decline in the doctor 
to patient ratio has been observed. According to World Health Organization (WHO), over 45% of WHO 
Member States report to have less than 1 physician per 1000 population [2]. India being the second highest 
population country in the world faces the shortage of doctor. According to the 2017 report of economics 
time, India has less than one doctor for every 1000 population which is less than the World Health 
organization standard [3]. According to the ‘Doctor Population ratio for India- the reality article’, India has 
a shortage of doctor to population ratio and a very less facility of public health in rural areas [4]. 
  
    Due to this doctor presence patient monitoring has become difficult. To avoid the chances of severe 
conditions, an embedded system is developed using internet of things (IoT). IoT is the technology where 
the indefinite number of things gets connected to the webserver to provide facilities like controlling, 
monitoring etc. Because of its feature, it is used in many applications like in biomedical, industries etc. 
Hence, The IoT technology is used in the system.  
 
    A prototype is implemented, which monitors the patient health critical parameters like pulse signal, 
body temperature and body movements. Wearable sensors like Pulse sensor, MPU6050 are used to 
measure the health parameters whereas NodeMCU is used as a controller of system for gathering, 
processing and sending the data to the webserver. Thingspeak and blynk are the open source IoT service 
platforms, where monitoring of data can be done by receiving the data from the webserver. An email 
emergency sending facility is provided in the system using thingspeak via IFTTT (if this then that). 
 
    Section 2 describes about the related work done to implement the health monitoring system. Section 3 
deals with the system structure, its behavior etc. Section 4 explains about the various components i.e., 
hardware as well as software components of the system. Section 5 shows the results obtained during the 
observation and its discussion. Section 6 finally deals with the conclusion and future scope. 
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Refrigerator Door control 
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Abstract— Alexa is a voice-assisted application developed by Amazon and is a popular technology in various voice-enabled 
applications like smart home automation. Current developments are becoming rapidly important in many implementations in the 
area of remote voice assistants to boost the consumer experience and also increase screen scale. Internet of Things (IoT) allows 
connections among various devices through voice. Voice assistants are found in applications from phones to individual computers, in 
which the assistant is combined with autonomous apps. In this paper, Alexa aided, an IoT based system is designed aiming to 
modernize the conventional refrigerator by controlling its door (open/close). This system is a low cost and can be efficiently used by 
all users including physically challenged. The Microcontroller Unit (MCU) interfaced with the motor controller receives a command 
from the Alexa device, for which the input is a human voice. Upon receiving the command from the device the refrigerator door opens 
and closes accordingly. 

 
Keywords— Voice Assistants, Smart Devices, IoT, Alexa, Refrigerator, MCU. 

I. INTRODUCTION 

Voice Assistants have come a long way from doing basic roles to listening to the users' main queries. 
Additionally, natural teaching algorithms, their fields of operation and thus the reach of automation have 
expanded with the growth and convergence of speech reconnaissance. The tools with wireless 
communication capabilities are being rapidly used in tandem [2]. Their expertise is growing, which allows 
them to meet increasingly complicated consumer demands. The common on    the market are: 

• Amazon’s Alexa. 
• Microsoft’s Cortana. 
• Apple’s Siri. 
• Google’s Google Assistant. 
With its skills, Alexa carries out its duties, consisting of a range of skills to react to each request 

submitted. Each skill has its own sentence for mapping function to Alexa's specific capacity. The skill 
proceeds to carry out the function on the basis of its instances of, either meet the endpoint on an Amazon 
Web Service (AWS) Lambda platform or a local consumer network node [1]. The Alexa-enabled app 
communicates with users via voice interfaces. ECHONET is an accessible networking framework to allow 
mobile connectivity, power control, remote maintenance, home care connectivity, home protection, and 
utilities to facilitate a secure life for efficient and low-cost home communications networks [7]. 

 

II. LITERATURE SURVEY 

C. Z. Yue and S. Ping [3] has introduced an intelligent home network that manages electronic devices at 
home utilizing the Reverb and Telegram smartphone applications. The reverb framework is used to submit 
Alexa Voice Services' voice commands in AWS that communicate with a local raspberry pi to 
activate/disable a computer. The Telegram software is used for text messaging and related functions. 
Functionality was reduced, however promising findings were obtained, which showed strong potential. 

 
The fundamental premise for a smart home network is that Amruta S Et Al. [4] suggests a computer-

based smart home framework for wireless and spoken control and tracking household appliances. The 
program being suggested is an automated speech recognition tool that identifies and translates words to 
text commands from MATLAB. The text instruction is transmitted via a ZigBee Remote Control Device 
to the microcontroller unit. Electrical household devices are operated through its relays. Sonali Sen et Al 
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 Abstract— In recent technology, Digital signal processing 
application will have more priority in the filtering part. In this 
case, in the digital domain we have n number of filters such as 
electronic filter, finite impulse response filter, infinite impulse 
response filter, z-transform filters and so on. In a VLSI domain, 
the different filter will take a lot of power consumptions and 
area power products, thus it depends upon arithmetic 
operations, such as adders and multipliers. Therefore, this 
proposed work will present a novelty in vertical-horizontal 
based common sub expression elimination algorithm with using 
finite impulse response in discrete wavelet transform 
architecture, and it is integrated with XOR-MUX full adder. 
This XOR-MUX full adder will have two logic gates and one 
multiplexer, instead of five logic gate conventional full adder, it 
will reduce huge area and power consumption in the proposed 
architecture. Therefore, this architecture of DWT-VHBCSE 
will integrate on same basic in Xilinx FPGA with using Verilog 
HDL, and it will prove the performance of area delay product 
and average power consumptions. 
 

Keywords : DWT (Discrete Wavelet Transform), FPGA (Field 
Programmable Gate Array), VHBCSE (Vertical Horizontal 
Binary Common Sub-expression Elimination). 

I. INTRODUCTION 

In a digital application gadgets, there will have a lot of 
features in the recent digital world, for example, audio 
processing, video processing, data encryptions, software 
defined radio and so on. Due to population increases in this 
world, the number of gadgets, mobile phones and digital 
traffic also increase. For these reason it will take more signal 
noises, signal interference and fluctuations to cause more 
power and area in hardware. Therefore, this proposed work 
will introduce a reconfigurable FIR with dynamically 
programmable filter coefficients, interpolation factors and a 
portable computing platform which uses vertical horizontal 
based binary common sub-expression elimination algorithm. 
In this algorithm, we will have two existing features: 2-bit 
BCSE and 3-bit BCSE algorithm respectively. Thus the 
algorithm of proposed work earlier to implement with 
multiple constant multiplication (MCM) with more efficient 
FIR filter design, it can be categorized in two main groups, 1) 
graph based algorithm and 2) common sub-expression 

 
 

elimination (CSE) algorithm, these two groups will support 
particular (fixed) set of coefficients on highly efficient 
computing platform at 3.2 GHz processing features. 
However, this kind of filtering features running with a fixed 
set of coefficients with two reasons such as being dynamically 
programmable based on the requirement of different 
standards and a highly computationally efficient platform 
with unaffordable software defined radio (SDR) systems. In 
this case some of the technique of reconfigurable constant 
multiplication with real time filter co-efficient updated with 
multi standard up/down converter. These vertical and 
horizontal based binary common sub expression elimination 
algorithm introduced a efficient constant multiplication by 
reducing the adder step and hardware cost as a replacement 
for existing features [1].   

 
Since this digital signal processing based application of 

additions, subtractions is a more priority one, it reduces signal 
noise, fluctuations in all types of gadgets because the addition 
and subtraction process will build a multiplications and 
division in arithmetic operations. Here, this proposed 
methodology will concentrate on resourceful arithmetic 
operation on the priority method of Digital Wavelet 
Transform (DWT). This wavelet transform based 
applications will have a number of filter banks in the level 
basics, thus all the filter banks will have a number of adders 
and multipliers due to coefficients decompositions of low and 
high pass filters. On this scale, repeated filter logic will take 
more logic sized and power consumptions. In this digital 
signal processing applications adders are most important in 
all arithmetic operations. You will have many with 
conventional / parallel adder, parallel pre-fix adder in such as 
ripple carry adder, carry look-ahead adder, carry select adder, 
carry save adder, carry by-pass adder, kogge stone adder, 
brenk kung adders, lander fischer adder. Here, this proposed 
work will present a novel approach of DWT using vertical 
horizontal based binary common sub-expression elimination 
with replacing conventional adders and multipliers to 
XOR-MUX adders, it will reduce 2n logic size to n-size logic 
and compare this XOR-MUX adder to parallel conventional 
adders and prove the efficiency of area delay product and 
average power consumptions [2]. 
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Abstract: Internet of Things (IoT) allows connections among 

various devices using the internet with the ability to gather and 
exchange data. IoT has various connecting protocols like HTTPS, 
MQTT, CoAP, SMCP, etc. A lightweight protocol of all these 
protocols is the Message Queuing Telemetry Transport (MQTT) 
protocol. Agriculture is the backbone of India it plays a significant 
role in the growth of the economics of the country. The majority of 
the population in India focused on developing a good yield of the 
crop at their available space which is leading to the development 
of various greenhouse and smart farming methods. The 
technology developments will be enabling to design and develop a 
simple intelligent system for smart farming and maintaining the 
greenhouse environment. The proposed system is designed using 
an ARM Cortex processor with the other supporting peripherals 
for monitoring and constantly updating and controlling 
environmental parameter values to achieve optimal growth and 
yield of plants. In this paper, the proposed system consists of 
several sensors for measuring different parameters including 
temperature, humidity, soil moisture, air pressure, and fertilizer 
content. Further, the obtained data is sent to the cloud by using 
IoT based ThingSpeak with the secured MQTT protocol to 
monitor the parameters. An efficient Machine Learning algorithm 
is developed to predict the parameters like soil moisture, fertilizer 
content sprayed and weather data i.e., humidity, and temperature. 
The accuracy obtained using Machine Learning algorithm i.e. 
Decision Tree method is 97%. 

Index Terms: Machine Learning, MQTT, IoT, ARM, 
ThingSpeak. 

I. INTRODUCTION 

Among all the sectors, there is rapid growth in the 

agriculture sector. The increase in the farming sector is due to 
the introduction of a smart agriculture concept using IoT 
devices, digitalization, and greenhouse. The term 
greenhouses mean a controlled environment space or area to 
grow plants [1]. To increase the yield production of the crops 
different environmental parameters including temperature, 
air pressure, humidity, soil moisture, fertilizer content in the 
farm, etc. needs continuous surveillance and control are 
necessary for a greenhouse system.  
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Even the population in the world is growing day by day so the 
need of food and limitation of space or land as an 
agro-economic activity make smart farming and greenhouses 
are becoming popular and has become one of promising 
solution for securing the food supply. Apart from that, 
extreme weather changes and climates affect the production 
of the crop, thus increasing their prices and lowering the 
quality of the crops produced [9].     The Internet of Things 
allows for clear linkages between various computers, apps, 
and internet infrastructure, and this system often enables 
people to operate easily. As claimed by the government of 
INDIA the IoT policy, the government plans to invest 15 
billion in the IoT domain by the year 2020. Besides, in the 
Indian Government's policy, IoT helps automate solutions to 
the problems facing different industries, such as shopping, 
disaster management, farming, vehicles, mining, banking, 
and so on. There is a huge and wide range of IoT equipment 
designed by various organizations are market available for 
services such as quality of water monitoring, crop growth 
patterns tracking, smart routes for field sprinkling pesticides 
and fertilizers, high-tech laser-assisted precision land 
leveling, plants, and human health monitoring, and various 
other applications. But most sections available in the market 
are inexpensive and the procurement of this commodity is 
economically unnecessary in a nation such as India still has 
low and marginal 80% of farmers [7]. 

II. LITERATURE SURVEY 

Hamza, Mounir, Khaoula, designed a smart irrigation 
system based on Arduino and ThingSpeak for Algeria. The 
system is based on the IoT platform ThingSpeak cloud and 
Arduino to control the irrigation by using smartphones. The 
authors used the ESP8266 Wi-Fi module to communicate 
with the cloud and the sensors networks. Few gaps observed 
in the like in this system there is no SMS alert related to the 
farmer. They did not measure the air temperature and air 
pressure of the farm. Any prediction methods are used by the 
authors in their design [1]. The authors developed an IoT 
based greenhouse model for traceability and monitoring of 
seedlings and other agricultural products in the germination 
and growth stages of a crop. The crop they used for the 
greenhouse system is the cherry tomato. The proposed 
method helps to monitor variables include luminosity, 
humidity, temperature, and use of water, showing the 
cumulative utilization of water by field, field trends, and time 
for production.  

 
 
 

MQTT Protocol based Smart Greenhouse 
Environment Monitoring System using Machine 
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Abstract: IRNSS is an indigenous satellite navigation system 
consisting of 7 satellites that provide accurate positioning in the 
Indian sub-continent region. Each IRNSS satellite transmits a 
signal which contains information regarding satellite orbital and 
clock parameters (known as navigation message). The purpose of 
the receiver is to demodulate the satellite signal and extract 
navigation message, the receiver must know certain parameters of 
the signal like its doppler shift and code offset. However, in 
real-time, due to relative velocity of the satellite and ionospheric 
interference, these parameters vary with time. Therefore, the 
receiver must continuously perform the tracking operation to 
update the varying parameters. Existing tracking systems are 
based on SDR and SoC’s, which require high-performance 
processors and iterative algorithms to perform both carrier and 
phase tracking. Though they are highly accurate, these designs 
are complex and expensive. In this paper, 1.5-bit ADPLL is used 
to track the carrier. This design does not require numerous 
computational loops to perform tracking of the carrier, thus 
reducing the complexity of the design. This work includes 
simulation results for 1.5-bit ADPLL. In this work, 2-bit, 1.5-bit, 
and modified 1.5-bit correlators are simulated and synthesized. It 
was found that modified 1.5-bit correlator architecture is less 
complex compared to 2-bit correlator and offers better SNR 
compared to 1.5-bit correlator. Therefore, modified 1.5-bit 
correlator is used for code tracking. The IRNSS signal tracking is 
performed in ModelSim. The system utilizes 77 standard LUTs 
and exhibit maximum settling time of 714µs and 31.28ms for 
carrier tracking and code tracking, respectively. 

Keywords: Receiver, ADPLL, correlator, satellite navigation. 

I. INTRODUCTION 

The satellite navigation systems have become an essential 
infrastructure of major prominence in national security, 
information security, and economy. The research and 
development of satellite navigation receiver have gained 
much significance in the past decade. Indian Regional 
Navigation Satellite System (IRNSS) is an indigenous 
satellite navigation system developed and maintained by 
Indian space research organization (ISRO). This satellite 
system provides continuous, accurate, and reliable location, 
speed, and time information.  The IRNSS offers two kinds 
of services Standard Positioning Service (SPS) and 
Restricted/Authorized Service (RS) at L5 band 
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(1176.45MHz) and S-band (2472.5 MHz) frequencies, 
respectively. Each IRNSS satellite transmits a highly 
phase-coherent, frequency-stabilized continuous wave 
signal. It is encoded with binary data containing satellite 
orbital information and on-board clock parameters (known 
as ephemeris).  The purpose of the receiver is to detect and 
demodulate the signal transmitted by IRNSS satellite. For 
the receiver to demodulate the navigation signal and extract 
navigation message, the receiver must know certain 
parameters of the signal. These parameters include the 
carrier frequency, code chip delay, and satellite visibility. 
These parameters are determined at the start-up of the 
receiver in a process called acquisition. However, in 
real-time, due to the relative velocity of satellite and 
ionospheric interference, these parameters vary with time. 
Therefore, the receiver continuously performs tracking 
operation to update the varying. The work by E. Schmidt 
presented in "Development of a Real-Time 
Software-Defined GPS Receiver in a LabVIEW-Based 
Instrumentation Environment" [5] describes GPS receivers 
based on software defined radios (SDR). Although SDR is 
most used method in navigation trackers due to their 
flexibility and short development time, based receivers 
usually use higher order bit quantization like 32 or 64 bits. 
As GPS algorithms must run in real time, faster processors 
are required. These incorporate highly parallelized 
architecture which makes the design power hungry, bulky, 
and expensive. The other implementations of GPS tracking 
are based on SoC platform. One such implementation is 
presented by E. Wang in “Implementation of an Embedded 
GPS Receiver Based on FPGA and MicroBlaze" [6]. This 
paper describes implementation of GPS tracker on a FPGA 
using Microblaze soft processor which uses 1167 LUTs. 
Although soft processor-based systems offer high flexibility 
at chip level as compared to SDR, the soft processors are 
very complex and expensive. 

II.  SIGNAL STRUCTURE 

A. Transmitted Signal  

Each satellite continuously transmits ephemeris (binary 
data containing its position and time). At the transmitter end, 
this data is multiplexed by CDMA scheme and then BPSK 
modulated onto L5 and S-band carrier signals [4].  

Design of IRNSS Tracking System using  
1.5 bit ADPLL and Correlator 

M. Udaya, D. Sony, D. Krishna Reddy  



Received:  July 20, 2020.     Revised: September 8, 2020.                                                                                                  82 

International Journal of Intelligent Engineering and Systems, Vol.14, No.1, 2021           DOI: 10.22266/ijies2021.0228.09 

 

 
LWTSM-IoT: Light Weight Trust Sensing Mechanism for Internet of Things 

 
M. Rajendra Prasad1*          D. Krishna Reddy2 

 
1Department of Electronics and Communication Engineering, Vidya Jyothi Institute of Technology, India 

2Department of Electronics and Communication Engineering, Chaitanya Bharathi Institute of Technology, India 
* Corresponding author’s Email: rajendraresearch@gmail.com 

 
 

Abstract: In Internet of Things (IoT), secure communication is a prime concern since the open internet source and 
vast heterogeneity offers several challenges to the network.  To achieve an enhanced security, an effective trust 
evaluation model is required through which the abnormal nodes can be detected and isolated. Towards this objective 
we have proposed a Light Weight Trust Sensing (LWTS) mechanism for IoT routing. Several factors like Packet 
Forwarding Factor, Packet Consistency Factor and Packet Repetition Factor are employed to analyze the behaviour of 
IoT nodes. Along with these factors, the proposed model also checks for energy efficiency to achieve an improved 
network lifetime. Trust Calculation process is accomplished in two phases; they are direct and indirect fashion. Finally 
based on obtained total trust, each neighbour node are categorized as No Trust, Average Trust, Fair Trust and Good 
Trust and the node with good trust is selected as next-hop forwarding node. For the proposed approach extensive 
simulations are carried out and the performance is measured through Packet Delivery Ratio, Malicious Detection Rate 
and Average Energy Consumption. The obtained results prove the effectiveness when compared to existing approaches. 

Keywords: Security, Trust sensing, Internet of things, Energy cost, Consistency, Malicious detection rate. 
 

 

1. Introduction 

Recently, Internet of Things (IoT) has emerged as 
an important and most effective communication 
paradigm in the field of wireless communications [1]. 
IoT architecture uses widespread heterogeneous 
technologies, systems and evolved as an effective 
connectivity paradigm for several physical devices 
using TCP/IP protocols [2]. Due to the possibility of 
flexible connection through internet, IoT has found a 
widespread applicability in almost all areas, for 
example Smart Cities, Water Grid Management, 
Smart Grid Systems, Automation Management, 
building automation, smart agriculture, smart 
transportation systems, health care systems are some 
of them [3]. It was found in the survey conducted by 
Federal Trade Communication (FTC) that the total 
number of people working in the workstations is 
much less than the totals number of devices those 
which are working by connecting through Internet [4]. 
As a result, the IoT is trying to transform the real 

world into virtual world by connecting the wide 
variety of non-traditional computing devices.  

One of the basic driving forces of IoT is routing, 
which makes the devices kept connected to each other 
and get communicated. In IoT routing, the major 
concerns which need to be considered are efficient 
resource (energy, bandwidth etc.) utilization, secure 
and autonomous communication and scalability [5]. 
Among these concerns, security is the major hurdle 
faced by the IoT architectures. According to the 
standard definition of IoT, it is defined as “the 
connectivity between the internet and everyday 
objects and the ability to exchange the data between 
them” [4]. The flexibility of opened connection to 
internet made the IoT to face several security 
problems, broadly ranging from internet to physical 
devices and there was a possibility to harm people. 
For instance, a compromised node may led to attack 
on the other IoT devices. Moreover, some attacks 
lead the devices to leak or misuse the personal 
information.  Hence there is a need to design an 
efficient securing paradigm to protect the IoT from 
several threats and risks.    
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 Breast cancer is a cancerous tumor that arrives within the tissues of the breast. Women are 
mostly attacked than men. To detect early cancer medical specialists, suggest mammography 
for screening. Algorithms in Machine learning were executed on mammogram images to 
classify whether the tissues are deleterious or not. An analysis is done based on the texture 
feature extraction using different techniques like Frequency decoded local binary pattern 
(FDLBP), Local Bit-plane Decoded Pattern (LBDP), Local Diagonal Extrema Pattern 
(LDEP), Local Directional Order Pattern (LDOP), Local Wavelet Pattern (LWP). The 
features extracted are tested on 322 images from MIA’s database of three different classes. 
The algorithms in Machine learning like K-Nearest Neighbor classifier (KNN), Support 
vector classifier (SVC), Decision Tree classifier (DTC), Random Forest classifier (RFC), 
AdaBoost classifier (AC), Gradient Boosting classifier (GBC), Gaussian Naive Bayes 
classifier (GNB), Linear Discriminant Analysis classifier (LDA), Quadratic Discriminant 
Analysis classifier (QDA) were used to evaluate the accuracy of classification. This paper 
examines the comparison of accuracy using different texture features. KNN algorithm with 
LDEP for texture feature extraction gives classification accuracy of 64.61%, SVC with all 
the texture patterns mentioned gives classification accuracy of 63.07%, DTC with FDLBP, 
LBDP gives classification accuracy of 47.69, RFC with LBDP and AC with LDOP and GBC 
with FDLBP gives 61.53% classification accuracy, GNB and LDA with FDLBP gives 60% 
and 63.07% classification accuracy respectively, QDA with LBDP gives 64.61 classification 
accuracy. Of all the Algorithms support vector classifier gives good accuracy results with 
all the texture patterns mentioned. 
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texture patterns, classification, machine 
learning algorithms, accuracy, local binary 
pattern variants, mammograms, local 
directional order pattern, local wavelet 
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1. INTRODUCTION 
 

The quick advancement of lifestyle, hormonal, 
environmental circumstances there is an uptrend in breast 
cancer cells [1] in the body grow, double and change the shape. 
In women, the 2nd most common cancer [2] is breast cancer 
annually about 16 lakh women are identified. Detection and 
medication in the early stage improve survival rates. 

Though manual screening is used for the detection of cancer 
tissues, Computer-aided examination [3] has been used in 
today’s medicinal practices. In computer vision, the effective 
active area of research is feature detection and description 
from medical images. There are multiple feature extraction 
techniques based on shape, colour, edges, color histograms, 
texture [4-9], etc. Texture characteristics of images are more 
important than color and shape as it contains the core in 
identifying the tissues. Features are extracted by using texture 
properties for image classification. Image classification is a 
task to categorize different situations in breast cancer. The 
efficiency of analysis and classification relies on describing 
features from the images. 

Local Binary Pattern (LBP) proposed by Ojala became 
well-liked due to its reduced difficulty for extracting features. 
Later on several variants of LBP like Local derivative pattern 
[4], Local Tetra Pattern [5], Local Mesh pattern [6], Local Line 
binary pattern [7], Random Sampling LBP [8], Quantised 

FLBP [9], Elongated quinary pattern [10] and many more 
came into existence. These patterns are used to improve the 
classification rate. 

This article presents the comparison of different texture 
patterns like FDLBP, LBDP, LDEP, LDOP, and LWP were 
executed on mammogram images to predict accuracy with the 
help of different machine learning algorithms. 

Most of the existing local descriptors are generated over the 
raw input images to increase the discriminative power of the 
local descriptors by converting the raw image into multiple 
images with high and low pass frequency filters. The local 
descriptors from filtered image output are concatenated into a 
single descriptor. This approach does not utilize the inter 
frequency relationship which causes less improvement in the 
discriminative power of the descriptor. This disadvantage can 
be solved by using FDLBP which uses two decoders. Each 
decoder works with one low frequency pattern and two high 
frequency patterns. At last, the descriptors from both decoders 
are concatenated to form a single descriptor. LBDP transforms 
the local neighbourhood in bit planes and then encodes the 
relationship between the centre pixel intensity value and 
transformed value to generate the LBDP binary pattern. This 
method depends on the bit depth of the image and also it is 
also invariant to the number of local neighbours under 
consideration. LDEP finds the values and indexes of the local 
diagonal extrema’s to exploit the relationship among the 
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 This paper examines a hybrid pattern i.e. Local derivative Vector pattern and comparasion 
of this pattern over other different patterns for content-based medical image retrieval. In 
recent years Pattern-based texture analysis has significant popularity for a variety of tasks 
like image recognition, image and texture classification, and object detection, etc. In 
literature, different patterns exist for texture analysis. This paper aims at forming a hybrid 
pattern compared in terms of precision, recall and F1-score with different patterns like 
Local Binary Pattern (LBP), Local Derivative Pattern (LDP), Completed Local Binary 
Pattern (CLBP), Local Tetra Pattern (LTrP), Local Vector Pattern (LVP) and Local 
Anisotropic Pattern (LAP) which were applied on medical images for image retrieval. The 
proposed method is evaluated on different modalities of medical images. The results of 
the proposed hybrid pattern show biased performance compared to the state-of-the-art. So 
this can further extended with other pattern to form a hybrid pattern.  
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Local Binary Pattern (LBP), Local Derivative 
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1. INTRODUCTION 
 

Current research work Content Based Medical Image 
Retrieval (CBMIR) attempts to capture and utilize the 
semantics of the image to achieve more reliable retrieval 
which is a challenging task. Image database management 
retrieval has continued to be an active research area after the 
1970s [1]. In 1992, the word, Content-based image retrieval 
(CBIR) was originated, used by T. Kato to explain 
experiments into automatic retrieval of images from a database, 
based on the shapes and colors present. CBIR systems derive 
characteristics from the raw images themselves and determine 
an association (similarity or dissimilarity) measure among a 
query image and database images. CBIR is growing very 
familiar because of the high demand for searching image 
databases of ever-growing size. As accuracy and speed are 
essential, we need to generate a system for retrieving images 
of both efficient and effective. Textures [2, 3] are defined 
based on image features extracted and analysis methods. 
Though texture, is thought of as reconstructed patterns of 
pixels over a spatial domain, concerning the addition of noise 
to the patterns and their repetition frequencies results in 
textures that can appear to be random and unstructured. Image 
texture, in computer vision, defined as a description of image 
structure, granularity, randomness, linearity, and roughness. 
Image feature is considered for describing the innate surface 
properties of a selected object and its relationship with the 
surrounding regions [4]. Texture characteristics are 
remarkable in pattern recognition, image retrieval tasks, as 
they are present in many real images. Drawbacks of texture-
based image retrieval systems are computation complexity and 
retrieval accuracy. Considering a wide range of different 
situations, local descriptors or local patterns are advantageous 

above conventional global features as they are invariant to 
image scale and rotation and provide robust matching [5]. We 
will exhibit and review the most popular and recent algorithms 
with their variants [6], as the research attention in the field of 
medical images have adapted to use these local features. 

The remainder of this paper is organized as: Section 2 
introduces about related work, section 3 describes the 
methodology implemented, section 4 gives the results 
obtained and section 5 describes the conclusion and future 
scope. 
 
 
2. RELATED WORK 
 
2.1 Local Binary Pattern (LBP) 

 
LBP [7] is one type of visual descriptor which is used for 

image retrieval. This pattern got reputation from 2002 for its 
simplicity in computations and performance with its variants. 
LBP computes the local representation of texture. While 
computing LBP two parameters to be considered are ‘P’ pixels 
which control the quantization of angular space, ‘R’ radius 
determines the spatial resolution. LBP is robust as it is 
invariant against any monotonic transformation of the 
grayscale. LBP descriptor generates binary code by comparing 
P neighbor pixel with the center pixel. Figure 1 shows different 
pixel values with different radius. 

LBP pattern is formed by taking a particular grey pixel and 
compared with center pixel by using Eq. (1) 
 

LBP = 1 if gp≥ gc 

 = 0 else (1) 
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Abstract—Nowadays, Biomedical technology plays a vital role in diagnosis 
and treatment of small to dangerous life-threatening diseases and one of the most 
life-threatening disease is Brain Tumor, which is the mass growth of abnormal 
cells in brain. Early detection and treatment of it can save the human life by pre-
venting the further growth of abnormal cells. Detection of it can be done by ana-
lysing the Magnetic Resonance Imaging (MRI) Scans. Accurate analysis of MRI 
Scans needs to be done to detect the brain tumor and it can be achieved by using 
the algorithms of artificial neural networks, although human can detect manually 
but possibility to human errors is more and is time consuming. This paper pro-
poses an effective algorithm model to predict brain tumor probability by using 
convolution neural networks. The algorithm includes image pre-processing in 
which noise is reduced using Gaussian filter and morphological operations. After 
that, images are normalized to scale fit. Batch normalization is added to the net-
work to speed up the training. BRATS and Kaggle image dataset are used to train 
and evaluate the model to get maximised accuracy. Confusion matrix is used to 
evaluate the performance of the maximised model. 

Keywords—Convolution Neural Network (CNN), TensorFlow, Keras, Brain 
tumor detection, Deep learning, Magnetic Resonance imaging (MRI) 

1 Introduction 

The Brain tumor is a collection of abnormal cells grows in the brain which is a dan-
gerous disease that impacts human life. It affects person stability and mental health. 
Different types of brain tumors affect in different ways, in which some can be danger-
ous to life. In the study, it is observed that the incidence of brain tumors in the last 20 
years is increasing in all ages; however, it has grown more than 40 percent in an adult 
person. Global findings indicate a wide variation in the incidence of tumors of the nerv-
ous system that the standardization of age in different countries is between 0.01 and 
12.7 in males and 0.01 and 10.7 in women, per 100,000 people. The lowest incidence 
is in Africa while its highest level is in northern Europe. As a consequence, the differ-
ence in the diagnosis of the disease and the registration and reporting system in different 
countries can be due to these disparities [1]. 
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Design of Triple Band U-Slot MIMO Antenna for Simultaneous

Uplink and Downlink Communications

Jangampally Rajeshwar Goud1, *,
Nalam V. Koteswara Rao2, and Avala Mallikarjuna Prasad3

Abstract—In this paper, two microstrip antennas with a U-slot on the patch are presented for base
station applications to provide simultaneous communications for uplink and downlink, respectively. The
intended antennas are expected to operate in triple bands, i.e., to cover GSM and LTE bands. The
three designated bands for uplink antenna are from 823MHz to 830MHz for lower band, 1.738GHz to
1.761GHz for middle band, and 2.321GHz to 2.355GHz for upper band. Similarly, the antenna which
is designed for downlink operates in three bands from 872MHz to 880MHz for lower band, 1.81 GHz
to 1.85GHz for middle band, and 2.338GHz to 2.375GHz for upper band. These frequency band(s)
satisfy the requirements of GSM850, GSM1800, and LTE2300 bands. Comparisons among designed,
simulated, and measured results are presented. Isolation parameters and the Envelope Correlation
Coefficient (ECC) values of Multiple Input Multiple Output (MIMO) antenna in all specified bands are
also presented.

1. INTRODUCTION

Utilization of various wireless mobile communication technologies is increasing day-by-day, and available
radio spectrum is limited. In general, different mobile network providers use separate base station
antennas to cover GSM850 band, GSM1800, and LTE2300 bands. Traditionally, in light of the fact
that a single antenna cannot work at all of these frequency bands of mobile communication, various
antennas covering these bands independently ought to be utilized. Notwithstanding, the utilization
of numerous antennas is generally restricted by the volume and cost limitations of the applications.
Therefore, multiband MIMO antennas are required for wireless mobile communication. There are
different kinds of broadband antennas focused on these base station applications, Global System
for Mobile communications (GSM850/900/1800/1900), DCS, PCS, UMTS, Long Term Evaluation
(2300/2500/2600) in the writing, including patch reception apparatuses [1, 2], magneto-electric
dipoles [3, 4], trapezoidal dipoles [5], folded monopole [6], tapered slot [7], and couple of folded dipoles [8].
Multi broadband antennas are used for base station applications, which can receive unwanted frequencies
except if some of the filtering systems are acquainted with rejecting such frequencies. Multiband
frequency configuration is that it concentrates just on the frequencies of intrigue [9]. Hence, there
is high demand to design multi narrow band MIMO antennas for base stations.

Existing models like triple narrow bands using three individual meander-line-type converted-L
radiators [10], couple of arc slots [11], U-slot design [12], and two meander lines [13] have a few
disadvantages as they require guard period, guard band, and intermittent carrying to segregate uplink
and downlink communications. Additionally, base stations should be synchronized for uplink and
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ABSTRACT 

Man, always strived to do things differently using artificial technology which is 
trending in the present-day scenario. One among such wonderful ideas there born this 
"hand gesture recognition and finger counting". In this, see how a human hand will be 
detected when and how to finger counting takes place. Hand gestures play a vital role 
in human-computer interaction. In this article, presented a method for hand 
recognition, detection and the finger count will be done and displayed. Moreover, it is 
not only meant for fun and entertainment but can also be used in our daily life for 
various applications. The proposed method is a very efficient method and easy to use 
for Human-computer interaction. The logic present behind its detection is new and 
showing robustness over the existing method. 

Key words: hand detection, finger counting, hand gesture recognition, human-computer 
interaction. 
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1. INTRODUCTION 

As it know, the vision-based technology of hand gesture recognition became an important part 
of human-computer interaction. Over the past few decades, we have been communicating to 
the computer using a keyboard and mouse. In today's generation, we are using voice-to-text 
(Speech recognition) methods to interact with computers. But we all know that gestures play 
an important role in communicating whether it may be a person or a machine. Every gesture 
has its unique way of expression. So, gestures can be used as a tool for human-computer 
interaction. That's how the concept of communicating to the computer using handmade gestures 
was born[1], [2]. The existing methods can detect the hand and count the fingers only when 
they are placed in the selected region of the area. Moreover, they use other programming 
languages that involve larger coding which makes it complex[3]–[5]. But the proposed model 
is capable of detecting and counting all the hands and fingers that are placed in front of the 
camera and it is made of python programming language which is easy to understand. So, the 
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Iterative Channel Estimation for GFDM System Based on MAP 
Algorithm 
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Abstract: In this paper an iterative Maximum a Posterior (MAP) probability channel estimation method is 
proposed for Generalized Frequency Division Multiplexing (GFDM) system. The decoder uses the channel 
estimation values to form the soft information for decoding module, which is fed back to the channel estimation 
module through interleaving, so that the external information is cyclically iterated between the channel 
estimation module and the decoding module. The channel estimation module uses a linear minimum mean 
square error (LMMSE) algorithm to estimate the channel parameters. Through the cyclic iteration of soft 
information between the channel estimation module and the decoder, the effective external information is fully 
utilized to reduce the bit error rate and improve the performance of the GFDM system. 
 
Keywords: GFDM, Channel Estimation, MAP, LMMSE 
 

I. Introduction 
 

In recent years, a new generation of broadband wireless communication systems, GFDM technology has 
replaced orthogonal frequency division multiplexing (OFDM) technology and has become the mainstream basic 
transmission technology. In addition to wireless LAN standards 802.11a, HiperLAN/2, it is also used in 
Broadband Wireless Access (BWA). GFDM technology uses the carrier waves of each sub-channel to be 
orthogonal to each other, and their spectrums overlap each other, making the GFDM technology's spectrum 
utilization rate very high, nearly double that of the serial system. The GFDM system disperses the data on many 
subcarriers, greatly reducing the symbol rate of each subcarrier and weakening the effect of multipath 
propagation. Therefore, it has a strong ability to resist multipath and frequency selective fading. 

Turbo code [1] is widely used in mobile communication due to its superior characteristics close to 
Shannon's theoretical limit. The Turbo code adopts a cascade or product coding method and uses an iterative 
decoding method for coding and decoding schemes. Soft input soft output iterative decoding is the core idea of 
Turbo decoding. The basic idea is to decompose a complex long decoding step into multiple relatively simple 
iterative decoding steps and the transfer of information probabilities or the transfer of soft information between 
iterative decoding steps ensures almost no information loss. Turbo code uses the maximum posterior probability 
algorithm for decoding.  

Literature [2] analyzes the performance of Turbo codes in GFDM system. Through Turbo coding, the 
bit error rate performance is significantly improved. In this paper the MAP criterion used for Turbo decoding, 
and at the same time iterates the external information of the MAP algorithm between the channel estimation 
module and the decoding module. Through external iteration of bad iteration method, the channel parameters 
can be estimated quickly, which further improves the accuracy of channel estimation. 

 
II. System Model 

 
The Turbo-coded GFDM system, is as shown in Fig 1. 
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Fig. 1: GFDM Block diagram 
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Abstract 

The NavIC (Navigation with Indian Constellation) system’s performance degrades significantly in equatorial low latitude 
region due to ionospheric effects. Ionospheric scintillation (IS) is one of the major problems to NavIC system. IS occurs due to the 
random fluctuations in amplitude and phase of the signal. It also depends on solar cycle, latitude, seasons, time and elevation angle 
of the satellite. Not much significant amount of work is reported on ionospheric scintillation effects on NavIC signals. In this paper, 
ionospheric scintillation effects on NavIC L5 band (1176.42 MHz) and S1 band (2492.08 MHz) signals due to 
(1B,1C,1D,1E,1F,1G) are investigated. Amplitude scintillation index S4 is computed based on Carrier to Noise ratio (C/N0) 
measurements from ISRO IGS (IRNSS/GPS/SBAS) receiver for Kurnool station (Lat:15°47′49″N,�Lon:78°4′39″E) and Hyderabad 
(Lat:17°23′31″N, Long: 78°19′10″E) station. The analysis is carried out for Kurnool station (June and September months) and 
Hyderabad station for Equinox Months (March & September) and Solstice Months (June & December) for the year 2017. IS effects 
of L5 and S1 band signals are analysed. It is observed that scintillation effects are severe for L5 band compared to S1 band signals. 
This work will be helpful to improve the user position accuracy.  

 



Predictive Data Optimization of Doppler
Collision Events for NavIC System

P. Sathish and D. Krishna Reddy

Abstract Navigation with Indian Constellation (NavIC) is satellite-based naviga-
tion system developed by Indian Space Research Organization (ISRO), India. It
consists of seven satellites, among them, three are geostationary (GEO) satellites,
and the rest are geosynchronous satellites. There are several factors that effect the
positional accuracy of the NavIC system, and among them, one of the important
parameter is Doppler collision (DC). The occurrence of the DC depends upon the
usage of geostationary (GEO) satellites in position estimation. The DC may occur
when the relative Doppler shift between two satellites is less than the bandwidth of
receiver code tracking loop. To analyze the DC events, the required navigational data
are collected from IRKS-GPS-SBAS (IGS) receiver located at low latitude station.
There are variations in the values of Doppler shift of GEO satellites and have a sig-
nificant impact on the Doppler collision prediction. To predict the DC accurately, the
data optimization is very much essential for precise positioning applications. This
paper presents the predictive data optimization of DC events by using various fil-
tering methods such as moving average, Savitzky–Golay and median filter. Among
three methods, Savitzky–Golay method provides better data optimization to predict
short-term DC events as compared with other methods.

Keywords Doppler collision · NavIC · Data optimization · GEO satellites

1 Introduction

NavIC system gives position, navigation and timing (PNT) services over the Indian
landmass extended up to 1500 km beyond its political boundaries [1]. Doppler colli-
sion is not a major constraint in GPS or satellite systems that use frequency division
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Abstract: In the design of any ALU, shift registers are generally 

used to perform addition (for carry movement), multiplication and 
for any floating point arithmetic. The shift registers currently used 
are made up of flip-flops which require n clock pulses for n shifts 
which can increase the delay. So, the aim is to design a high speed 
shift register i.e., barrel shifter which needs a single clock pulse 
for n shifts.  In this paper, three types of Barrel shifter circuits 
called left rotator, right rotator and bidirectional rotators are 
designed in Cadence Virtuoso tool for 180nm and 45nm 
technology using universal gates (conventional model) and 
transmission gates. Compared to conventional design, the circuits 
of barrel shifters with transmission gates in 45nm technology 
require less power and reduced transistor count.The designed 
barrel shifter circuits are showing improved performance than 
conventional models already presented in the literature. 

Keywords : Transmission gates, Multiplexer (MUX), Barrel 
Shifter,  Logical left shifter, logical  right shifter. 

I. INTRODUCTION 

An ALU (Arithmetic Logic Unit) is one of the main 
components that perform arithmetic operations in the math 
processor using shift registers within the DSP chip. In order 
to improve the performance of the ALU, shift registers can be 
replaced by high speed barrel shifters in Arithmetic and logic 
units (ALU), RISC processors, Digital signal processors [1]. 
There are various papers published on adders and their 
comparison. Some of the papers include implementation of 
4-bit barrel shifter with different logics (universal gates, 
CMOS logic, adiabatic process)[2][3]. Using Verilog, it is 
easy to write code for smaller circuits, whereas it becomes 
lengthy for bigger circuits. Design of reversible logic gates is 
famous for its less information loss with reduced power 
consumption in some of the previous papers [4][5]. In MAC 
unit, last stage is accumulator circuit and that can be designed 
with barrel shifter circuit to improve the performance of the 
unit instead of using shift registers. In this paper 2X1 MUX  
circuit is designed using universal and transmission gates.By 
using the model of 2X1 MUX, 4X1 MUXes are 
implemented.  
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Various types of four bit barrel shifter circuits are 
implemented using 4X1 multiplexer and the performance  
is analysed on the basis of speed, consumption of power and 
the transistors required to implement in 180nm and 45nm 
technology.A shift register is designed using D flip-flop. Its  
disadvantage is that it takes n clock pulses to shift n bits 
which intern increases delay and results in more power 
consumption. This can be eliminated by using barrel shifter 
where it requires only one clock pulse to shift n bits for  n bit 
register using a control word[6]. In the floating-point 
arithmetic operations, barrel shifter circuits like shifters and 
rotators for shifting the data either left or right are 
used.Various types of shift operations like rotator ,shifters  
are shown in Fig.1. A rotater is a cyclic shifter, which shifts 
the input data to the either left or right. If the  bit is shifted   
from the left to right  of the input data ,again  that bit  inserted 
into input  data  on the other side from right to left. 
Bidirectional shifter shifts the data bits to either left or right 
side. The shift left logical operation is similar to the shift right 
logical operation. The difference, of course, lies in the 
direction of the shift, which in this case, is to the left. The 
empty space created in the low order region is then filled with 
zeros.  

 

Fig.1.   Various shift operations 

II. MUX  DESIGN  USING TRANSMISSION GATE  IN 

180NM AND 45NM 

A transmission gate is a CMOS-based switch, in which 
both the transistors pmos and nmos work together to pass a 
"strong 1" but "weak 0" and "strong 0" but "weak 1" 
respectively. The circuit diagram of transmission gate is 
shown in Fig.2. The schematic of a transmission gate is 
shown in Fig.3. It has pmos and nmos transistors connected 
back to back with an inverter. In schematic diagram, input is 
given at Vin, selection line as ctrl and output as Vout[9].  
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Abstract— A cognitive radio is defined as a 
radio that can change its transmitter 
parameters based on the interaction with the 
environment in which it operates. It has the 
ability to sense and gather information such as 
the transmission frequency, bandwidth, power, 
modulation from the surrounding environment 
as well as has the ability of reconfigurability to 
swiftly adapt the operational parameters, for 
optimal performance, according to the 
information sensed. In cognitive radio network, 
the secondary users are allowed to utilize the 
frequency bands of primary users when these 
bands are not currently being used. To support 
this spectrum reuse functionality, the secondary 
users are required to sense the radio frequency 
environment, and once the primary users are 
found to be active, the secondary users are 
required to vacate the channel within a certain 
amount of time. In order to detect effectively the 
existence of primary user various techniques of 
spectrum sensing have been followed such as 
waveform, cyclostationary, entropy detection 
etc. But the adopted method for spectrum 
sensing is by using energy detection because of 
its less complexity in the primary user detection. 
Single, conventional double threshold 
techniques are proposed using energy detection, 
these are the existing methods. But in this 
scenario double threshold with re-sensing is 
implemented, for the effective detection of the 
primary user. Effective modulation technique 
has to be chosen for the implementation and 
resensing of the spectrum has to be performed if 
the detected energy lies between the two 
thresholds considered by increasing the number 
of samples, re-sensing has to be continued until 
the energy detected is greater than the highest 
threshold. 
Keywords—Double Threshold, Resensing, 
Cognitive Radio 
1. INTRODUCTION 
Spectrum sensing is the method used in Cognitive 
Radio (CR) to find the unused spectrum. Based on 
spectrum sensing only other functions of CR can be 

implemented. So for Cognitive Radio, efficient 
spectrum sensing is compulsory and Spectrum 
sensing is an important aspect that maximizes the 
opportunistic usage of available spectrum. The 
cognitive/ secondary users have to sense the 
spectrum repeatedly to prevent interference to 
licensed users. In recent years, the rapid growth in 
wireless service increases the demand for the 
frequency spectrum. As a precious resource, the 
radio spectrum must be perfectly managed to 
maximize the utilization and minimize the 
interference. To meet the growing demand, new 
broadband communication technologies have been 
introduced to utilize the radio spectrum effectively. 
The spectrum use is intense on certain portions 
while a significant amount of spectrum remains 
underutilized. High utilization is common in the 
cellular and FM radio bands, while other bands 
indicate low usage levels. Most of the licensed 
users do not transmit all the time in all geographic 
locations where the license covers [1]. Records 
from the FCC indicate that spectrum allocated in 
the bands below 3GHz have a utilization range of 
15% to 85%. The available spectrum is 
underutilized due to the static allocation of the 
spectrum. In the conventional spectrum 
management method, each operator is allocated 
with a certain frequency band and the licensed user 
operates in that particular band. 
Hence it is tedious to find the vacant bands to 
deploy new services. Consequently, techniques that 
provide new ways of exploiting the available 
spectrum are required. As a result, Dynamic 
Spectrum Access (DSA) was proposed to solve the 
inefficiency caused by the static allocation of 
spectrum [2]. With this concept, use of existing 
radio spectrum is enhanced by opportunistic 
spectrum access (OSA) of the frequency bands that 
are not occupied by the licensed or primary user. 
Hence an efficient solution to overcome the 
underutilization of the spectrum band is obtained 
by the Cognitive Radio (CR) technology. Spectrum 
sensing by far is the most important component for 
the establishment of cognitive radio.  
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Abstract
Denoising an image is a heuristic and objective process. Still, underlying noise that is predominant in the images reduces 
the quality. Additive white Gaussian noise (AWGN) and impulse noise are the most exploited types of noise. For a speci-
öed amount of density, a combination of AWGN and impulse noise may distract the entire signal causing a loss in the 
magnitude. This paper presents a denoising model by exploiting such a combination that uses an overcomplete dic-
tionary by sparse based denoising scheme with suitable regularization terms. A weight matrix is deöned to optimize 
the operation at speciöc locations of the image. Finally, the use of non-local similarity features improves the quality of 
reconstructed images. The weight matrix maps the regions where the eòect of multiple noise sources is present. The 
results proved the superiority of the proposed technique. Simulation of the proposed technique on many images with 
diòerent quantities of noise produced an improvement of up to 2 dB when the noise eòect is more when compared to 
the state-of-the-art techniques.

Keywords Dictionary learning · Gaussian noise · Impulsive noise · Mixed noise · Sparse representation · Weight matrix

1 Introduction

Image denoising has become vital as noise may get intro-
duced at any stage between input and output. There exist 
several techniques to denoise that are heuristic in nature. 
The computational complexity of such techniques should 
be considered before deploying. The development of a 
noise model is crucial for any denoising algorithm. But in 
many cases, the exact model of noise is not available. The 
prime sources of noise in images are due to the sensors’ 
electron sensitivity to thermal excitation [1], related hard-
ware components of the sensor [2], and improper assign-
ment of intensity values due to an operator eòect.

Sensor noise is characterized as Gaussian and the 
remaining as impulse noise, which degrades the quality of 
the image. In the literature, many schemes exist focusing 
either Gaussian [3–7] or impulse noise [8–12]. The latter 

corrupts the image in such a way that only a few pixels 
are modiöed. The change in pixel value is to be either 0 or 
255, resulting in salt-and-pepper noise, or a random value. 
Nonlinear öltering methods, viz. median öltering [13], are 
used predominantly to handle impulse noise. The pixels 
are not aòected by the noise change if you use the median 
ölter, hence making the process in vain. To eliminate the 
drawback of the median ölter, adaptive median öltering, 
multistate median öltering and weighted median öltering 
are proposed, which proved to have better noise removal 
but fail for a mixture of noise [11, 14, 15].

Gaussian noise, in contrast to impulsive noise, cor-
rupts each pixel value in the image, which randomly 
chosen from the Gaussian distribution. Hence, there is a 
stringent requirement to process the entire image. Linear 
öltering performs better in Gaussian noise, resulting in 
smooth edges. Bilateral öltering is one of the fundamental 

 * V. V. Satyanarayana Tallapragada, satya.tvv@gmail.com | 1Department of ECE, Sree Vidyanikethan Engineering College, Tirupati, 
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ABSTRACT 

Identification of person voice from their characteristics is said to be speaker recognition; it is generally utilize in 

telecommunication, voice biometrics, criminal investigations and various industrial applications. To pursue, Mel-

Frequency Cepstral Coefficient (MFCC) and Linear Prediction-filter Coefficients (LPC) are utilizes to extract features 

from voice signal as preliminary process. Subsequently, these features employ to Artificial Neural Network (ANN) to 

recognize speaker. This research includes configuring conventional ANN structure holding single hidden layer associate 

with ten neurons. To conserve time and process complexity optimization techniques incorporates to identify appropriate 

configuration for performance enhancement. An optimization technique includes Evolutionary Algorithm (EA), Genetic 

Algorithm (GA), Particle Swarm Optimization (PSO) and Monarch Butterfly Optimization (MBO). The comparative 

techniques are K Nearest Neighbour (KNN), Random Forest (RF), Radial Basis Neural Network (RBNN), Back-

Propagation Neural Network (BPNN) and Generalized Regression Neural Network (GRNN). The result reveals the 

performance of MBO in configuring ANN accomplishes 99% accuracy in real time database and 99.8% in benchmark 

database which is superior results over contest techniques. 

 
Keywords: speaker recognition, mel-frequency cepstral coefficient (MFCC), linear prediction-filter coefficients (LPC), artificial neural 

Network (ANN) and monarch Butterfly optimization (MBO). 

 

1. INTRODUCTION 

Speaker recognition is an explored region for the 

scientists of speech processing. Speaker recognition is 

undertaking of distinguishing individual from properties of 

speech samples [1]. Speaker recognition is a vital 

apparatus for innumerable applications namely access 

control and client security protection [2]. The speech 

signal carries essential data namely message content, 

language, speaker identity, speaker emotion, speaker 

personality, and so on [3]. Recent advances in voice 

examination have empowered the visualization of vocal 

fold dynamics related with particular voice disorders [4]. 

Recognition is generally more difficult when vocabularies 

are large or have many similar-sounding words. The 

objective of this work is to overcome this disadvantage 

and recognize the speaker. Implement a Speaker 

Recognition System (SRS) utilizing LPC and MFCC as 

feature extraction methods [5]. The model parameters are 

regularly learned on MFCC based front-end 

parameterization of speech signals. The MFCC is a 

popular feature in Automatic Speech Recognition (ASR) 

and is inferred following static (non-signal dependent) 

processing methods [6]. A LPC gives a decent model of 

the speech signal. This is particularly valid for the quasi 

steady state voiced regions of speech in which all-pole 

model of LPC give a good approximation to the vocal tract 

spectral envelope [7]. Different classifiers are likewise 

accessible for SR Snamely Support Vector Machine 

(SVM), Hidden Markov Model (HMM), Kernel 

Regression and K Nearest Neighbor (KNN), Maximum 

Likelihood Classifier (MLC) and ANN [8]. 

This work is concerned with ANNs that have 

turned out to be an intense pattern recognition tools 

effectively utilized for some real world applications in the 

course of the last few years [9].ANN has been 

characterized from multiple points of view by a few 

researchers. However, the essential truth they all concur is 

that, neural networks are prepared of several processing 

units named neurons. These processing units are trained 

utilizing input–output datasets introduced to the network. 

After the training procedure, the network makes suitable 

results when tested with comparable data sets, in other 

words, recognizes the presented patterns [10]. The major 

advantage of the ANN is the exchange work between the 

input vectors and the objective matrix does not need to be 

predicted in advance [11].So choosing the number of 

hidden layers and number of neurons in each hidden layer 

is a testing problem while considering any complex 

trouble [12]. Optimizing the number of hidden neurons to 

utilize without a pre-set focus for accuracy is one of the 

real difficulties for neural networks, generally referred to 

as the bias/variance dilemma [13]. The primary targets to 

minimize error, enhance accuracy and stability of network. 

This survey is to be valuable for scientists working in this 

field and chooses appropriate number of hidden neurons in 

neural networks. For optimizing the hidden layer and 

neuron, dissimilar optimization methods are used namely 

Evolutionary Algorithm (EA), Genetic Algorithm (GA), 

Particle Swarm Optimization (PSO) and Monarch 

Butterfly Optimization (MBO) [14]. Simulating the 

migratory behavior of monarch butterflies in nature with 

the seasons, MBO approaches as a new biologically 
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ABSTRACT 
In mobile communication, the concept of heterogeneous networks has recently 

attracted significant importance as a way to optimize the performance of the network, 
especially for unequal user or traffic distribution situations. A heterogeneous network 
is poised of multiple radio access technologies, architectures, transmission solutions, 
and base stations of varying transmission power that can interoperate, thus creating a 
multilayer structure. Due to the different operating modes of the nodes, some of them 
work in open access mode but others work in closed access mode, and the unbalanced 
transmission power of the different base stations of the network, select the appropriate 
server station can be challenging for the users equipment. A wrong cell selection 
process can lead to the under-utilization of low power nodes; so that, range extension 
technique is proposed to allow more users to be attached to low power nodes. 
Management of interferences caused by the macro station to the low power nodes and 
vice versa is one of the biggest challenges in the deployment of heterogeneous 
networks. In this paper, the performance of convention techniques is evaluated and 
compared against the advanced techniques of LTE-A. 

Key words: HetNet, LTE, intra frequency interference, interference coordination 
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1. INTRODUCTION 
In very recent years, mobile broadband traffic has grown exponentially, exceeding voice, 
thanks to the new generation of mobile terminals, such as smartphones, tablets and laptops, 
and to the new services and capabilities they offer. Mobile users have also increased and, with 
them, the number of connections. Furthermore, cellular operators have in general reported 
non-uniform traffic distributions in their networks, stating that for instance 50% of the total 
traffic volume is carried on only 30% of the macrosites. The number of wireless subscribers 
have increased exponentially with time and telecommunication companies are perennially 

Electronic copy available at: https://ssrn.com/abstract=3657117
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Abstract: Nowadays accident rates on roads are very high, especially using two wheelers. Timely medical help needed   to save 
the lives on the road A system is proposed to provide immediate medical aid to detect an accident and alert friends and relatives 
about the accident. The system is designed to understand the seriousness of the accident. In this, attached accelerometer in the 
vehicle senses the tilt of the vehicle and the abnormality of the heartbeat known by the heartbeat sensor on the user's body. The 
accelerometer and heartbeat sensor connected to Smartphone.  The system will make the decision and sends the information to 
the Smartphone through Bluetooth. The mobile phone with android application will send text message to the friends and 
relatives. With this application, the exact location of accident occurred also be shared that can save the time. 
Telematics model has been proposed in this research field that contains three main modules. This method is proposed to confine 
the site of the vehicle with GPS receiver. SMS sends the captured location information to vehicle owner’s mobile and same 
information shared to the telematics operator server with GPRS. An added design method proposes to detect and make available 
earlier help to traffic accident sufferers. Prototype architecture is designed to get well the chances of survival for people met in 
car accidents. The proposed system designed with vehicle to vehicle communication technologies that offer automated detection, 
reports, and assistance to passengers involved in road accidents.  
The proposed design uses a low cost alert system to provide immediate medical aid to the accident victims. The exact place of 
accident and the details of the patient sent through SMS in order to alert the victim’s friends and relatives. The design of   
proposed system also takes the medical condition of the injured party by checking the heartbeat to know the seriousness of the 
accident and inform the people whose contacts are saved. 
Keywords: Raspberry Pi, Android, ,MIT 

I. INTRODUCTION 
Now days, use of motor vehicle populace increasing on an exponential rate than the population as well as economic growth. 
Accidents and the death rate increasing at an alarming rate because of road accidents, particularly two wheelers [3]. According to 
WHO reports, road traffic accidents account for more than 1.25 million deaths worldwide every year  
The majority of the accidents deaths that occur on the roads mainly express highways happen are due to the lack of instantaneous 
medical assistance. Facilitating immediate medical assistance to the accident area can decrease the fatal accident to a greater level 
[1].In this cost an idea of an alert system used that senses the accident and its seriousness to alert the victim’s friends and relatives 
for providing ambulance or medical aid to the accident area. 

 
Fig: 1.1A person met with an accident (image taken from imagesbazar.com) 



275

ISSN 2075-1087, Gyroscopy and Navigation, 2019, Vol. 10, No. 4, pp. 275–282. © Pleiades Publishing, Ltd., 2019.
Russian Text © The Author(s), 2019, published in Giroskopiya i Navigatsiya, 2019, No. 3, pp. 71–86.

Dither Filtering of Real RLG Signal Using Wavelet Transforms
Bharath Regimanua, *, Kishore Chandra Dasb, Kakarla Subba Raoa, and N. V. Koteswara Raoa

aDepartment of Electronics and Communication Engineering, Chaitanya Bharathi Institute of Technology,
Hyderabad, 500075 India

bResearch Centre Imarat, (Defence Research Development Organisation), Hyderabad, 500 069 India
*e-mail: bharathregimanu@gmail.com

Received September 29, 2018; revised July 25, 2019; accepted July 25, 2019

Abstract—Ring Laser Gyroscopes (RLGs) are widely used in many airborne and navigation systems for accu-
rate measurement of the true rotation of the body movement. But the RLG’s suffer a serious problem at low
frequencies known as Lock–in frequency. To avoid lock-in problem, the RLG is vibrated mechanically to a
high frequency which is known as Dithering. In order to get the true rotation of the body the dither signal has
to be removed. Single stage, multistage and multirate filters are suggested to remove the dither signal. These
filters have the disadvantage that either the FIR filter length is too large or the phase characteristics are non-
linear. In this work, multiresolution Wavelet Transform (WT) techniques are used to remove the dither signal.
Five level multiresolution analysis is carried out with various types of wavelets like Discrete Meyer and
Daubechies 45 (db45) etc. With none of the standard wavelets, the original and reconstructed signals are
matched. A new wavelet is designed to remove the dither signal. The required signal can be reconstructed
back using the approximation coefficients at level 5. The dither signal is attenuated by 107.0 dB, and the phase
characteristics are found to be linear in the pass band. The computational complexity is also less compared to
the three stage combined filter reported earlier.

Keywords: ring laser gyroscope (RLG), sagnac effect, wavelet transform, scaling function, wavelet function,
multiresolution, low pass filter (LPF), high pass filter (HPF), band stop filter (BSF)
DOI: 10.1134/S2075108719040047

I. INTRODUCTION

A Gyroscope is basically a rotation sensor which is
used to measure the absolute angular rotation of any
rotating system [1, 2]. This instrument is an essential
requirement for navigation and control of a moving
vehicle. The advantage of RLG is that it is less sensitive
to environmental conditions and its performance does
not depend on gravity of the earth, g. It is also less sen-
sitive to thermal conditions and magnetic fields.
Hence it is more accurate and more stable. The RLG
is essentially a Sagnac interferometer with an active
laser medium in the ring cavity to generate two propa-
gating laser waves-one in clockwise (CW) and the
other in counter clockwise (CCW) within the cavity as
shown in Fig. 1 [3].

A reflector prism is used to collate the counter
propagating beams to produce a stationary spatial
interference pattern. The CW and CCW path lengths
are same when no rotation is applied. When the laser
cavity rotates, a path difference exits between the two
counter propagating waves and this is proportional to
the difference in frequency which is called the beat fre-
quency [4, 5]. The beat frequency  is proportional
to the rate of angular rotation as given in equation (1a)

  f∆

(1a)

where  is the rate of rotation along the sensitive axis
and  is a constant that depends on the path length of
the RLG, area of the ring cavity and wavelength of the
laser source.

or ,f K fΩ∝∆ Ω = ∆
Ω

K

Fig. 1. Ring laser gyroscope.
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Abstract: This paper presents a static sixteen Bit CMOS Brent 

kung adder shape was designed, which famous a higher pace and 
decrease strength intake in comparison with those of the ripple 
deliver adders. The pace enhancement changed into done through 
modifying the shape through thru adding a Brent Kung adder, 
complete adders the usage of (28 transistor, Boolean exact 
judgment) that is masses speeder whilst in comparison to ripple 
supply adder and These pace adders will bring about growth in 
DSP processors. The time delays and power consumptions are lots 
much less with unique adders with the aid of implementation of 
180nm Cadence device. 

 
Keywords : Brent Kung adder, full adders, CADENCE, Time 

delay, Power Consumptions  

I. INTRODUCTION 

The adders are building blocks and also critical path for 
of microprocessors and digital signal processing chips. 
Adders are useful not only for addition, but also used for 
subtraction, multiplication and division in design criteria. In 
the fundamental arithmetic operations an addition is one of 
the funadamental. Rapid and correct operation of a digital 
system is strongly influenced by the performance of resident 
delay employees. The most important for measuring the 
standard of summing method in the past were delay and 
propagation area. There are many model  of additives with 
different delays, energy consumption and uses of the area. 
Examples include the ripple carry adder (RCA), the carry 
increment adder (CIA), the carry jump adder (CSKA), the 
carry selection adder (CSA) and employees of the parallel 
prefix (PPA). RCA has the best structure with the less space 
and energy consumption, but with the least life delay. In the 
CSA, the speed, energy consumption and uses of the space are 
considerably more important than those of the RCA. The 
dependence of capacitance and performance on the supply 
voltage served as a motivation for the style of circuits with the 
characteristic of dynamic scaling of voltage and frequency. In 
these circuits, to reduce energy consumption, the system can 
adjust the voltage and frequency of the circuit based on the 
required workload. In order to achieving higher speeds with 
lower supply voltages for computer blocks, with the addition 
as one of the most important components, can be crucial when 
designing high-speed processors. 
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A.  Half adder: 
The half adder circuit has two inputs one output. The 

half-adder is added to the one-bit binary numbers (AB). 
The output is the sum of 2 bits (S) and the carry (C). Note 
in Fig. 1, but equal square measurement of 2 inputs 
directed to two different gates.  The half-adder  input and 
output is shown in truth table 1. 

 
Fig 1:  The Half adder Schematic 

 
Table-1: Truth table of half adder (1Bit) 

 
B.    Full adder: 

The full adder adds 3bit binary numbers and takes into 
account the values that are always output. The single bit 
full adder adds 3 single bit numbers, usually written as A, 
B and Cin ; The operands A and B, and as indicated in Finn 
Two, Cin can be slightly transferred to the previous step, 
more modestly. The entire adder is part of a cascade of 
adders that sometimes add binary bits of eight, 16.32, etc. 
The circuit gives a two-bit output, an output hold and a 
quantity.  

The sum and carry equations are  
           
 S = A EXOR B; ------------------------------------------           (1) 
C out = A AND B;      --------------------------------------------  (2) 

Design of Static CMOS 16 Bit High Speeds and 
Low Power Consumption Hybrid Adder Circuit 

using Brent Kung Adder 
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Abstract:  Air pollution is the largest environmental and public health challenge in the world today. Air pollution leads to 

adverse effects on human health, climate and ecosystem. Air is getting polluted because of release of Toxic gases by industries, 

vehicular emissions and increased concentration of harmful gases and particulate matter in the atmosphere. In order to 

overcome these issues an IoT based air and sound pollution monitoring system is designed. To design this monitoring system, 

machine learning algorithms K-NN and Naive Bayes are used. K-Nearest Neighbour and Naive Bayes are machine learning 

algorithms used to predict the status of pollution present in the environment. In this system, analog to digital converter, global 

service mobile communication, temperature sensor, humidity sensor, carbon monoxide and sound sensors are interfaced with 

raspberry pi using serial cable. The sensor data is uploaded in thinkspeak (IoT) and webpage. This data is compared with the 

trained data to check accuracy. To calculate the accuracy of both algorithms, Python code is developed using python software 

tool. 

Keywords: IoT, Temperature, Humidity, Carbon Monoxide, Sound, Raspberry Pi. 

1. Introduction  

Air and sound pollution monitoring system is IoT (Internet of Things) based application, used to detect 
the pollution using machine learning algorithms[1-2]. The temperature sensor, humidity sensor, carbon 
monoxide sensor and sound sensor interfaced with raspberry pi to detect pollution in the environment. 
GSM SIM800L is a miniature cellular module which allows for GPRS transmission, sending and 
receiving messages. The system proposed a comparative study between various techniques for 
prediction. This work focuses on developing an optimized system model which predicts future weather. 
There are some models that predict weather during real time, or monthly period. This system that carries 
out weather prediction using previous or historical weather data having attributes (Date, Temperature, 
Humidity, Carbon monoxide and Sound). In machine learning, K-Nearest Neighbour and Naive Bayes 
algorithms are used for the purpose of weather forecasting. Comparison based on evaluation parameters 
to identify which model has more accurately performed the predictions. The main objective of the 
project is to design and implement a real-time monitoring system for pollution applications. The system 
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� Mathametical Modelling of Full Adder using 
Carbon Nanorods 
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Abstract:Nanomechanical computational systems proposed by 

K.Drexler is one of the approaches to molecular scale electronic 
circuits for memory and logic applications. The nanomechanical 
rod logic proposed is distinguished by its small size and very low 
energy dissipation, compared to transistors. it has been found 
from the sources available to us, that presently the idea was highly 
unexplored and still remains in its nascent stages This paper 
presents the use of nanorods as variant to the existing silicon 
technology for the design of a full adder circuit along with the 
speed, power and energy dissipation characteristics. The full 
adder circuit is then extended to an n-bit adder (which forms the 
basis of an ALU circuit). The paper also addresses the use of 
parallel architectures to overcome the limitations of switching 
speeds. 

 
Keywords: nanomechanical logic rods, full adder circuit, 

energy dissipation . 

I. INTRODUCTION 

Today the driving force for microelectronics is information 
technology. With the exponential growth of data and 
knowledge, the future will demand sophisticated 
microelectronics, probably nanoelectronics[8]. Evolutionary 
changes in CMOS have inspired research on several 
important topics including wire dominated designs, power 
dissipation and fault tolerance. A revolutionary technology 
change such as replacing a CMOS device, is a potentially 
disruptive event in the design of computing systems. 
Emerging technologies for further miniaturization have 
capabilities and limitations that can significantly influence 
computer architecture and require rebuilding abstractions 
originally tailored for CMOS. Even though such alternative 
technologies to silicon based technologies do not show any 
economic or computational importance as of now, they are 
still interesting research areas[8]. The paper discusses one 
such specific nanotechnology of “Nanomechanical 
computational systems” 
       Digital systems in nanomechanical computers are 
represented by displacements of solid rods and logic gates in 
combinational circuits can be built by using interlocks in 
nanomechanical systems. These interlocks can resemble 
CMOS transistors, in that interlocks can make the mobility of 
the rod dependent on the displacement applied to gate knob, 
either permitting motion  when the gate knob is at a large 
displacement and blocking it at low displacements, or vice 
versa [1,2,3,4].  
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       In this paper we build upon the logic suggested by 
K.Drexler and propose an approach for realizing a classical 
full adder circuit and its implementation using logic rods. In 
section 2 we present the architecture of an classical full adder 
circuit and then its extension to n-bit adders (multi-bit adder). 
This is followed by speed, packaging density and energy 
dissipation considerations based upon bounded continuum 
models, in section 3. Some of the problems arising from the 
use of these methods are also briefed. The concluding remarks 
are provided in section 4. 

II.  ADDER ARCHITECTURE 

One of the challenges for nanoelectronics is the development 
of integrated circuits on the basis of emerging alternative 
technologies. For this purpose, we propose a full adder 
implementation using nanomechanical rods. There are several 
different ways to implement a such a circuit. In this section we 
consider the design of a basic full adder circuit using the 
equations (1) and (2) given in the references [9,10].The 
equation for the Sum S of traditional 1-bit full adder is: 
 

i i i iABC +ABC +ABC +ABC            (1)S   

 

Where A and B are the inputs and iC is the carry input.  

The equation for output carry is: 

O i i=A B+B C A C                            (2)C   
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Abstract: User Datatgram Protocol (UDP) is a connectionless and light-weight protocol. It is fast and efficient. It is also easy to 
be used in a network. Socket network programming is one of the most popular technologies used to build a chat application and 
establishing network communication between systems. Socket programming helps to implement the bottom level of network 
communication, using Application Programming Interface (API). In this paper, we present a chat based application 
implemented in ‘C’ via UDP protocol by Windows Socket Programming based on Client-Server model. Visual Studio Ultimate 
2010 software is used. Wireshark software is also used in the background. 
Index Terms: UDP, Windows Socket Programming, Client-Server model.  

I. INTRODUCTION 

THE User Datagram Protocol (UDP) belongs to the Transport Layer of OSI model. In computer networking, UDP is one of the core 

members of the Internet protocol suite. The protocol was designed by David P. Reed in 1980 and formally defined in RFC 768. 
With UDP, computer applications can send messages, in this case referred to as ‘datagrams,’ to other hosts on an Internet Protocol 
(IP) network, In order to set up communication channels or datapaths, prior communications are not required.  

 
Fig 1 OSI Model 

The characteristic features of UDP are it is connectionless, fast and efficient,  low overhead, header length of 8 bytes, error-checking 
capacity and light-weight. It is also used in other protocols, namely, DNS (Domain Name Service), DHCP (Dynamic Host 
Configuration Protocol), SNMP (Simple Network Management Protocol) and VOIP (Voice Over Internet Protocol). The UDP 
header format consists of the fields - source port, destination port, length and checksum. Source and destination port numbers are 
communication end points for sending and receiving devices. The length field indicates the total size of the datagram including both 
header and data. The checksum used for data integrity allows receivers to cross-check incoming data. 
Compared to other protocols, UDP is unique in that it does not establish end-to-end connections between communicating end 
systems. UDP communication consequently does not incur connection establishments and teardown overheads. Because of these 
characteristics, UDP can offer very efficient communication transport to some applications. On many platforms, applications can 
send UDP datagrams at the line rate of link interface, which is often much greater than the available path capacity. 
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Abstract: In this work, offline handwritten character 

recognition (HWCR) is involved, which is an open area of 
research for Indian languages. The recognition accuracy for 
HWCR is around 60% as per the literature survey. The main 
obstacle for the research in this area is the non-availability of a 
standard database. Character Recognition (CR) is an application 
of pattern recognition. Pattern recognition has many applications 
like security services, defense organizations, banking, post offices, 
archeological field, weather forecasting, library automation, 
reading aids for the visually challenged, etc. There are very less 
number of users for Indian languages when compared to English 
and hence the research for HWCR is at early stage. In this work, 
transform based recognition techniques are used on two 
languages namely Hindi and English. The best recognition 
accuracy obtained for the bilingual handwritten scripts is 73.33% 
which is in line with the existing research publications. 

 
Keywords: 2D-FFT, 2D Correlation, Bilingual Characters, 

Nearest Neighborhood Classifier, Optical Character Recognition 
(OCR). 

I. INTRODUCTION 

Character recognition and pattern recognition are two 
important fields where extensive research is taking place 
almost every day. It can be broadly classified into online and 
offline character recognition. Online character recognition is 
one where the system identifies the character when entered 
from an input device like keyboard. Several algorithms are 
already in place for online character recognition. Offline 
character recognition is one where the system must identify 
the characters which are already written on the medium. This 
is relatively a challenging task because handwriting varies 
from person to person, which creates confusion while 
teaching the machine about a certain handwritten character. 
This is also a very challenging task where one is teaching a 
machine to understand a letter which essentially can be 
written in several ways by each individual. In this work [1], 
more stress is given on various methods of offline handwritten 
CR. In this work considerations regarding slant, size and skew 
normalizations are taken which makes it more efficient. 
Erratic errors due to hand movements are eliminated here as 
well. Also, representing and recognizing data is done in many 
methods. 
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 In the work [2] as well major concentration again has been 
given to offline handwritten CR where the recognition 
extends to words as well as sentences. This work also stresses 
on signature verifications and writer identification which 
forms the core of many applications in character recognition. 
Character recognition is important because it helps us 
interpret any written material like ancient scripts, palm leaves 
or simple hand-written notes on the paper. 

The options in this area of research are so extensive and 
individualistic that a same algorithm may not prove to be that 
accurate when applied to other languages. This is because 
there are several ways in which a character can be written. 
Also, a character can either be simple or complex. A complex 
character is one where a consonant gets mixed with a vowel 
and it assumes a new pattern which can be very different in 
pattern from the individual vowel or consonant. These 
complex characters can be challenging for a machine to 
understand. In recent times, a lot of research has taken place 
in English, Chinese, Arabic and Devanagari scripts and more 
research is taking place in identifying them with improved 
accuracies. Various Indian languages and scripts like 
Devanagari, Gurmukhi, Tamil, etc have been worked on using 
OCR methods which can be seen in this work [3].  
      A diverse dataset is used in the work [4]. Multistage 
recognition using appropriate MLP architecture is used here 
to provide better accuracy. In the proposed work, the 
languages to work upon has been chosen to be on Hindi, 
English small and English capital letters. This database has 
been opted because the machine must be able to recognize 
pattern among a pool of different languages and at the same 
time small and capital letters of English has been incorporated 
in our database because the machine should be able to tell the 
difference between them even though they belong to the same 
language. No standard database for HWCR of Indian 
scripts/English are available and so a database has been 
generated in the laboratory environment [4, 5, and 6]. 
      Currently, character and pattern recognition finds its 
application in decoding some preserved age-old manuscripts, 
recognizing signatures, in banks, etc.   
      Identification between small and capital letters can be 
essential for further studies where one can identify the 
beginning of a new sentence or to identify proper nouns. 
Identification among Hindi and English can be further 
extended to more languages in order to decode multi-lingual 
notes or scripts. This kind of work on CR on South Indian 
languages can be seen in work [4]. PCA (Principal Character 
Analysis) method combined with Fourier Transform is used 
here to identify characters from a pool of multilingual 
characters. 
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Abstract: The Handwritten Character Recognition has been a 

challenging task for the past many decades. This is an old 
application related to the area of pattern recognition. Handwritten 
character recognition (HCR) can be classified into two types 
namely, Online and Offline. As per the literature survey, there are 
no standard databases for HCR [1] [2] [3] since there are very less 
number of speakers for any Indian language compared to 
English. Hence, the database of Indian scripts both for testing and 
training are to be developed in the laboratory environment. The 
recognition accuracy for printed / typed characters is more than 
99 percent, whereas for the HCR it is around 60 percent. Hence 
the area of HCR is an open area of research. HCR for Indian 
languages is at nascent stage compared to English since they 
contain alphabets and also matra’s / sandhi are complex which 
make the recognition tougher. The freedom of the scriber in 
writing the script is also another challenge for achieving the better 
recognition accuracy. This work describes the handwritten 
character recognition of both Hindi and English scripts by 
extracting features using 2D FFT and using the Nearest 
Neighborhood Classifier. The best recognition accuracy for 
handwritten character recognition of English and Hindi 
languages obtained is 70%. 
 

Keywords : 2D FFT, Handwritten Character Recognition, 
Nearest Neighborhood Classifier, Pattern Recognition. 

I. INTRODUCTION 

   Optical Character Recognition goal is to identify characters 
in images of printed or handwritten text, in order to encode the 
text in a format which is more convenient to be edited, copied 
on papers, or may be distributed electronically across 
world-wide networks.     One of the most popular natural ways 
of generating paper documents is handwriting. Most paper 
documents are handwritten because it is a natural means with 
convenience and speed. Wide spread acceptance of digital 
computers seemingly challenges the future of handwriting as 
the keyboard is becoming the most popular means of 
generating text. But the convenience of paper and pen is the 
reason that still handwriting persists in the age of digital 
computer and hence seen as a more natural way to enter text 
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into a computer, provided computers can decode the 
handwriting. In offline HCR systems, the recognition is done 
only after all the writing is complete. The input is the raw 
handwritten data, usually in the image form and involves 
analysis of the two-dimensional image. The major advantage 
of the offline systems is to allow previously written texts to be 
processed and then to be recognized. 

To construct more precise results, the following needs to be 
utilized. 

   Minimize the Noise effect. The input image is 
usually noisy due to a number of factors like writer, 
paper, pen, ink and scanner quality and has a high 
influence on the recognition. 

   Segment the text. The input text image may be of a 
page of a document, a word or a character at a time. 
To convert an image with a page of document to soft 
form, the lines of text are to be first segmented. From 
the line, the words are to be segmented. The words 
can be used as a whole for its recognition or it can be 
further segmented into characters. 

    Handle ambiguity. There is no opportunity for 
feedback or user interaction in case of ambiguity or 
dead end as completed writing is available as an 
image and the recognition happens often in the 
absence of the writer’s involvement.  

   Improve the recognition quality. Even 99% accuracy 
of HCR system translates to 30 errors on a typical 
printed page of 3000 characters and correcting such 
random errors requires enough time and an alert 
proofreader. Hence for off-line systems, the 
recognition speed may not be an issue, but the 
recognition quality, definitely is an issue. 

The drawbacks of these systems are:  
   Need for robust preprocessing techniques to make 

the data suitable for recognition. 
   The temporal information is absent and hence stroke 

level processing needs complex steps to extract 
strokes from the image, but, the sequence in which 
these strokes are generated cannot be regenerated. 

   Segmentation of the characters in case of 
overlapping, cursive or mixed scripts is difficult. 

II.  METHODOLOGY 

    In the literature it is evident and very clear that there are no 
standard databases for Indian languages for the purpose of 
handwritten character recognition [1] [2] [3].    Further, it is 
recommended in the literature to develop handwritten 
characters in the laboratory 
environment [1] [2] [3]. 

Recognition of Offline Handwritten Characters 
using 2D-FFT for English and Hindi Scripts 

Panyam Narahari Sastry, Syed Sameer, Mohammed Sameer Syed 
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Abstract 
To depict the hyperspectral data, here a sturdy mixing model is implemented 

by employing various perfect spectral signatures mixture, which enhances the 
generally utilized linear mixture model (LMM) by inserting an extra term that 
describes the potential nonlinear effects (NEs), which are addressed as additive 
nonlinearities (NLs) those are disseminated without dense. Accompanying the 
traditional nonnegativity and sum-to-one restraints underlying to the spectral mixing, 
this proposed model heads to a novel pattern of sturdy nonnegative matrix 
factorization (S-NMF) with a term named group sparse outlier. The factorization is 
presented as an issue of optimization which is later dealt by an iterative block-
coordinated descent algorithm (IB-CDA) regarding the updates with maximation-
minimization. Moreover, distinctive hyperspectral mixture models also presented by 
adopting the considerations like NEs, mismodelling effects (MEs) and endmember 
variability (EV). The extensive simulation analysis by the implementation of proposed 
models with their estimation approaches tested on synthetic images. Further, it is 
also shown that the comparative analysis with the conventional approaches. 

Keywords : Hyperspectral images, spectral unmixing, linear mixture models, 
nonlinear mixture models, nonlinear spectral unmixing.  

I.      Introduction 
Hyperspectral image investigation, which renders significant and comprehensive 

gathered measurements description in several areas of application like spectro-
microscopy [XXXIV], remote sensing [XXI], food monitoring [II] and planetology 
[XXX] is done by a prefaced concern problem named as spectral unmixing (SU), 
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