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ABSTRACT 

It is now common to control home appliances and electronic gadgets through an Infrared remote 

control. These tasks can also be done more easily. The primary motive of proposing a new system of 

hand gesture control is to eliminate the need for the elderly/disabled people to use a physical remote but 

rather use simple gestures. Gesture means a movement of part of body. Gesture Recognition is the 

technology that is used to identify physical actions. It recognizes hand, arms, head or any part of the 

body. So the goal is to provide a human interface to the computer. The devices can be controlled not only 

by using gestures but also by using voice commands as well. Smart assistant such as Google assistant can 

be used for this purpose 

 

Keywords: IoT, Arduino, Flex, Google Assistant, Gesture and Voice commands. 
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ABSTRACT 

A data stream is an ongoing process to appear a series of data and clustering data streams essential 

supplementary analysis to standard clustering. A stream is possible unlimited, data points appear 

online and each data point can be surveyed only once. This inflicts constraints on accessible memory 

and processing time. Moreover, streams can be strident and the number of clusters in the data and 

their statistical estate  can change over time. This operation presents an online approach to clustering 

energetic data streams. A stochastic method is employed to find these rough clusters; this is shown to 

crucially speeding up the data with only a minor cost to performance, as compared to a deterministic 

approach. The rough clusters are then filtered using a method inspired by the discover sorting 

behavior of ants. Ants pick-up and drop items based on the correlation with the surrounding items. 

Artificial ant sort clusters by probabilistically picking and dropping micro clusters based on local 

density and local similarity in these operations. 

 

Keywords: Data Stream, Local Density, Ants, Clusters and Data Points. 
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ABSTRACT 

 
Agriculture plays a vital role in India. More than 60% people are in agriculture field. India is 

the second largest worldwide in farm outputs. A good deal of agriculture productivity is based 

on infrastructure, soil quality, micro-climates and local resources. Soil is a main resource to 

successful agriculture. The original source of the nutrients in the soil to grow crops. Many 

farmers are facing the problem to choose approximate amount of Manure depends on the soil 

and climate condition. This paper provides recommendation to increase the productivity by 

applying data mining techniques in agriculture. Manure Recommendation is based on minerals 

of soil parameter like Nitrogen, Phosphorus and Potassium by using K-mean clustering, The 

Nearest neighbor and decision tree and neural network algorithm. 

 

Keywords: Agriculture, Soil Fertility, Manure Recommendation, Data Mining, 

Clustering, Classification, Neural Network. 
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ABSTRACT 

Bangladesh is one of the countries in which introduced voting system in parliamentary and assembly 

polls. Electronic voting system is very popular nowadays. E- Voting system consists of electronic data 

which is recorder and processed in a secure manner. E-Voting system is very popular method but low 

security mechanisms are implementer in this method. The use of finger print in a voting system for 

registration and authentication application has it’s limitation. Limitations are mismatches caused by 

disparity in finger print trait and templates of voters taken at the point of registration and authentication, 

aging, variations in user interaction (i.e. pressure on the scanner), environmental changes and injuries 

are few of the factors that can cause these disparities. The iris is more resistant to this factors that cause 

disparity in biometric. A mismatch denies the voter access the voting system. In every election, the election 

commission is facing a lot of troubles and various types of problems throughout the election. The most 

familiar issue faced by the election commission is improper confirmation with respect to the arrangement 

of casting the votes, duplication or illegal casting of votes. In this paper, a secure and new voting system 

is developed to improve the existing voting system using iris recognition. Iris is one of the most secure 

biometric of person identification. This implemented iris recognition technology drastically reduces the 

chances of mismatches for genuine voters and denies imposters in the voting system due to its reliability 

and robustness .The main goal of this article is to avoid the duplication of casting votes. 

 

Keywords— Biometric, Voting system, Iris recognition 
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ABSTRACT 

 
In the developing field of technology the role of artificial intelligence is vital today but all AI does not solve the 

user requirements till now. To solve this we have developed an AI Engine. ReNi: The powerful AI Engine and 

smart assistant which we developed. It converts all speech into actions and behaves like a human assistant. 

The main feature of this AI engine is it detects calls and answers like a human to other end user like Google 

Duplex, book tickets when you ask, power control and system control of all devices, and also has a services of 

Google, Facebook, Whatsapp, and YouTube.This AI Engine also have Intelligence of Hacking and Skill set 

that are used to get authentication access of Google, Facebook, Whatsapp, of targeting user and also provide 

camera access ,location access and so on many information it can provide. It’s very useful for Cyber Crime 

Department.The Advantage of this AI Engine is it can communicate to all nearby devices and all third party 

applications.The main goal of this presentation is to explain how ReNi works and the reason it was 

constructed and how it is automating all the tasks and responding faster like other AI, what are all the key 

components and ideas behind. We have working prototype to explain and demonstrate the AI Engine’s 

functionality too. 
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ABSTRACT 

Forest fires in Riau Province Indonesia is issues that regularly happen with affected the length and breadth of 

Indonesia. The effects forest fire and of haze on human health as reported in that particular year were about 20 

million people have suffered from respiratory problems and serious deterioration in overall health in Riau 

community. This research proposes development of Wireless Sensor Network (WSN) for detection of forest fire 

in Riau province for the region that high risk forest fire in dry session, with WSN technology data be able to 

collect from the sensor deploy in the forest area. The deployment of sensors will be located at several locations 

that has badly impacted in previous case and forecast location with potential fire happen. Mathematical 

analysis is used in this case for modelling number of sensor required to deploy and the size of forest area 

represented overall of Riau Province. An early indication of forest fires is needed for quick prevention before 

they become uncontrollable and overwhelming. The design and development of WSN sensors give high 

feasibility to overcome current issues in Riau Province because of forest fire. The development of this system 

used WSN highly applicable for early warning and alert to representative institution for action taken. 

 

Index Terms — WSNs, Forest Fire, Sensors, Detection 
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ABSTRACT 

 
India is fast developing country and agriculture is the back bone for the countries development in the 

early stages. Now a day’s technology plays vital role in all the fields but till today we are using some old 

methodologies in agriculture. Identifying plant disease wrongly leads to huge loss of yield, time, money 

and quality of product. Identification of plant disease is very difficult in agriculture field. Leaf disease 

detection requires huge amount of work, knowledge in the plant diseases, and also require the more 

processing time. The objective of this research is to make use of significant features and prediction is 

done using computer vision technique. This method mainly download the image from the server then it 

converts the image into a gray-scale by calculating its pixels and it shows out only the defected parts of 

the leaf. This approach can significantly support an accurate detection of leaf disease. We can extend this 

approach by using image processing technique. It displays the output in graphical view that is X and Y 

coordinates. The user can also view the output in mobile application by retrieving the result from the 

server. 

 
Keywords—Natural Language Processing, Gray scale image, Maximum Likelihood Estimation, Machine 

Learning. 
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ABSTRACT 

Disease is the normal issue for all individuals on the planet with various kinds. Especially, Breast Cancer is 

the most regular ailment as a disease type for ladies. Along these lines, any advancement for analysis and 

expectation of malignant growth illness is capital significant for a solid life. AI methods can cause a colossal 

to contribute on the cycle of early analysis and expectation of disease. In this paper, two of the most 

mainstream AI methods have been utilized for characterization of Wisconsin Breast Cancer (Original) dataset 

and the arrangement execution of these procedures have been contrasted and each other utilizing the 

estimations of exactness, accuracy, review and ROC Area. The best exhibition has been acquired by Support 

Vector Machine strategy with the most elevated exactness. 

 
Keywords— machine learning; breast cancer; classification; early diagnosis. 
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ABSTRACT- 

Fire detectors play a very important role. It helps in detecting fire at an early stage. Commercial fire 

detecting systems usually have an alarm signaling, with the help of a buzzer. In this paper, computer vision-

based fire detection is used. In the proposed model a webcam is used as an alternative of surveillance 

camera for monitoring the interiors of buildings. The video is processed using open CV techniques using 

fire detection (Hue, Saturation, Value (HSV)) algorithms and if a fire is detected, a short duration of the 

live video is sent to the security or the higher officials followed by an alert message. Thus the number of 

peoples stuck in the fire blazing area can be rescued. In the existing system, MATLAB tool is used for 

processing. While in the proposed system, Open CV techniques are used for processing. Open CV has more 

functions for computer vision and its processing time is less. Using this project, fire can be detected at early 

stage without any false alarming strategies and peoples can be rescued thereby. 

 
Index Terms- Open CV, Capturing the video, Fire detection, Alert to the user. 
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ABSTRACT: 

 
The sending of distributed storage administrations has critical advantages in overseeing information for 

clients. Be that as it may, it likewise causes numerous security concerns, and one of them is information 

uprightness. Open check methods can empower a client to utilize an outsider evaluator to confirm the 

information honesty for the benefit of the organization, while existing open confirmation plans are 

defenseless examiners who may not perform confirmations clearly. In this paper we propose a third- party 

auditor delegated for the background verification process which is done on the part of every organization. 

In our project a novel way of verification introduced which implements the block chain technology. By 

usage of block chain each and every data about the candidate which is available in the database will 

remains secured. We use this technology to access the related previous data about a candidate who is going 

to be verified by the auditor, by providing a unique identity for the each entity involved in the verification 

process. After the process gets over, the auditor will update the results status into the database and then the 

candidate will be available to the organization for further process. By the usage of this block chain 

technology the background details of the persons will stored in a confidential manner. 

Keywords : Block chain , Unique Key 
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ABSTRACT: 

Online transaction process is secure with one-time password (OTP). Generating OTP has many factors that 

can make OTP unique for every time it is generated. In this paper we implement user Identification using 

Face Recognition to verify the user. In case of emergency situation, the login can be done using OTP and 

also the person image is captured and Mail to the Account Holder. Thus, our system has improved security 

compared to existing System. 

 
Keywords: Face Recognition, Internet of Things 
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ABSTRACT 

In this paper, we have a tendency to square measure proposing QR reader for ticket. Users will scan QR 

reader rather than price tag. during this app, once registration profile completed, we've to connect our bank 

details through this app. Whenever we have a tendency to square measure happening in bus, we've to pick 

from and to location. Then it'll generate quantity details per head. afterward we've provided traveler details. 

Passenger’s details mean count. Then we will scan QR code. Therefore, directly cash can transfer from our 

bank details. Then we will get SMS alert for price tag payment proof. Then admin (Conductor) facet, they 

calculate quantity details through mistreatment net application. Then they will calculate per day quantity 

details for ticket data. To boost the quality of bus service, an amount system which will monitor and predict 

the rider Flow of the running buses is helpful. Here, rider Flow denotes the quantity of on-board 

passengers of a bus that varies over time and house. The rider flow can partially mirror the collective 

human quality on a route and thus the standard of utility in term of comfort. 

 

 

Keywords: QR Code, E-Ticket, Price tag, Travelling Amount, Traveler’s Detail, Payment, Application. 
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ABSTRACT 

Scene text is one of the most common objects in nature, which frequently appears in many 

practical scenes and contains important information for many applications such as navigation, 

scene understanding, autonomous driving, etc. Using advanced neural network technology, we 

detect those texts from the captured image for easier image processing. In this proposed system we 

use to detect text by directly predicting word bounding boxes with a neural network that is end-to-

end trainable. If the input images are color images means we need to convert grayscale from that 

color images. The binary conversion is applied to the grayscale image it means that the gra yscale 

image turns into black and white. The filter is applied to remove the noise from the image. The 

Region of Interest (ROI) is applied to the filtered image. It means that it will crop the word by word 

automatically and chooses the maximum MSB plane. To the output of the ROI module, a deep 

neural network is applied. It will check the cropped image with a database image and finally, the 

accuracy is shown in the output. 

 

 

 Index Terms— ROI,OCR,CNN, CRF 
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ABSTRACT 

Air pollution affects our day to day activities and the quality of life. The gases present in the air are highly 

flammable and affect the human health to a great extent. It poses a threat to the ecosystem and the quality of life 

on the planet. We aim at using IOT and Android software along with mobile computing to make the services real-

time and faster. The level of each hazardous pollutant is monitored at periodic intervals. The Air Quality Index 

(AQI) for the observed pollutants is determined and awareness is created among the public through an android 

app which displays the level of each observed pollutant and also the air quality index in that particular location. 

The quality of air in an area can be understood by the public by viewing the concentration of the gases in both 

numerical and graphical format. Allowing the public to register themselves in an application which pushes weekly 

or monthly air quality report through message which reaches the user as a notification that is more comfortable in 

access. This prediction of air quality determines if life is feasible or not in terms of research activities. 

 

Index Terms— PPM ,CO,AQI,DHT 
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Abstract— India is one of the most populous countries of the world. Due to over population, ignorance of 

health have been remained the major problems in India. For every one minute a death swoops in because of 

unpredictable and unexpected accidents. To save a life is auspicious as well as precious. The idea here is to 

provide an intelligent smart health system using some sensors and micro controllers which are implemented in 

stretcher. The aim of this system is to save many human lives by preparing intensive care unit in hospital, as 

their physical parameters are updated to hospital before their arrival to hospital. 
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ABSTRACT 
Children and women are facing many security problems nowadays. So in such cases they feel 

handicap and need help to protect them. Hence there must be a system which can protect them in 

such difficult situation. This paper suggests a new technology for a women safety with one touch 

system using GSM & GPS so that women never feel helpless while facing such social problems or 

challenges. Here we introduce a device which ensures the protection of women. The problems we 

have overcome here using RASPBERRY Pi 3 model B, RASPBERRY Pi CAMERA, GSM, GPS, 

PULSE  SENSOR, BUZZER and PUSH BUTTON. Anytime when women or child sense danger, 

then they can press the button or with help of pulse sensor on the device. In such case GPS tracks 

the location of the women or child and RASPBERRY Pi CAMERA captures the accuse image then 

sends emergency message using GSM to saved contacts & police control room. 
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ABSTRACT 

In this paper, the multi-objective recognition algorithm has introduced to enhance the quality of 

object dimension measurement. It is carried out by the following constraints such as to determine 

the weight of an object using 2 dimensional images. It employs Haar like features and cascade 

classifiers to detect objects. After object detection, the proposed method employs the use of a 

reference object to find the Conversion Factor (CF), which is used to map the image dimensions 

(in pixels) to the actual dimensions. Then the true dimensions of the required object are 

computed. To accomplish the last task, the proposed model uses conventional 3D models like 

sphere, cuboid, cone, cylinder etc for objects having regular shape. For objects which do not have 

regular shape, like human beings, other methods are used to estimate the weight depending on 

the application. The proposed model employs a Haar cascade classifier to extract key patterns 

defining the object in an image for object recognition. To find the actual size of the object, two 

views of an object and a onetime calibration technique for each view has been used. Separate 

methods have been described in the paper for the volume and weight estimation of regular 

objects and irregular objects. The accuracy of the proposed method of weight calculation is 

approximately 94% for men’s half hand dress, 97% for full hand dress, 93% for ¾ women 

churidar dress, and 90% for women churidar tops dress a glass of orange juice. Hence, the 

overall accuracy of the proposed method is 93.69%. By using a better shape recognition method 

where actual 3D shape of the object can be recognized, the performance of the proposed system 

can be improved. 

keyword: Body Mass Index, Conversion Factor, Histogram of oriented gradients and camera 

calibration 
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ABSTRACT 

The objective of this project is to control the railway accident due to carelessness of manual operation. 

So, we design an Automatic control of railroad crossing system using Arduino UNO (Microcontroller), 

Ultrasonic sensor, Speaker, LED, Buzzer and Servo motor, in order to control the gate. We design the 

project for dual line level crossings. i.e., the train can arrive either in forward or reverse direction on 

any of the tracks, the sensor detects and sends the control signal to the microcontroller by which, the 

opening and closing operation of the gates are being controlled. The sensors are designed to monitor 

the activity 24/7. If any malfunction occurs, it is sensed by the feedback loop and we can fix the 

problem successfully. The Sensors, Speaker, LED, Buzzer are implemented on basis of the calculated 

range to alert the approaching of train. 

 

Keywords— Arduino UNO, Ultrasonic sensors, Servomotors, Speaker, LED’s, Buzzer, GSM 

Module. 
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 

ABSTRACT 

Enhancement of technology makes the human daily life easier with the help of newly developed smart systems. This paper 

comprise the details about A Smart Electricity Energy meter using  Arduino   and   ESP8266    Wi-Fi module through 

which a SMS/E mail is forwarded to the user. The energy used can be monitored at any time and from anywhere through a 

mobile application    (energy     meter     app).An  IFTTT platform is used to link the Wi-Fi and to send SMS/E-mail 

notifications. MQTT Dashboard Android App is to monitor our Energy uses. In addition to this we can set a threshold 

value as the level of our daily consumption and when the value is reached, we receive an alert. This helps us in managing 

our monthly budget. 

 
Index Terms— IOT  ,IFTT, MQTT, ESP8266 
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ABSTRACT 

In the modern world, Water pollution is one of the major causes for various types of water-borne diseases such 

as dengue, cholera and malaria etc., for human beings. 40% of deaths in worldwide are caused by water 

pollutions. So, the quality of the drinking water needs to be measured in real time while it is supplied to 

consumers. In this article, author offered a design and expansion of a real time water quality measuring 

system at reduced cost using Internet of Things (IoT). To compute the physical and chemical parameters of 

the water such as water flow, water leak detector used. The centralized system receives the measured values 

from various sensors over a period of time. Thorough the Wi-Fi system, the sensor output data is sent to the 

concern authority for further steps to improve the water quality. These sensor values are continuously 

uploaded into cloud using Wi-Fi module. The water quality test carried out in the samples collected from 

various parts of the Coimbatore district. 

 
Index Terms— IOT  ,IFTT, MQTT, ESP8266  
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ABSTRACT 

A vehicle identification and drivers authentication system as a part of smart city devolopment. It consist 

of a TCP/IP where centralized database of authorized vehicles is stored and also it has RFID vehicle 

tags, RFID tag reader and RFID tag writer. The RFID tag is placed in a vehicle. The RFID tag reader is 

used to get the data from the RFID tags. For programming the RFID tags, the RFID tag writer is used. 

By reading the serial number in the RFID tag. Vehicle identification can be easily done. Driving license 

system is a huge task for the government to monitor. The crime will be done by both the side (people and 

police). To overcome that problem by implementing one more portable fingerprint sensor module that is 

given to the traffic police, which is integrated in database where the person license information is stored. 

If the person places his finger on the sensor then the device will tell you whether they have license or 

not. This can be done by interlinking the vehicle details by using IoT. 
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ABSTRACT: 

Terrace gardening is the modern implementation in city side. City people may not aware of inflected 

plants. This paper is to explore the leaf disease detection. Plant diseases can be detected by image 

processing technique. We propose an enhanced k-mean clustering algorithm to predict the infected area 

of the leaves.  Disease detection involves steps like image acquisition, image pre-processing, image 

segmentation, feature extraction and classification. The main challenge is to detect the disease and 

improve the quality and quantity of the product by giving correct pesticide and its name. 

Keywords: K-mean clustering, image acquisition, image preprocessing, image segmentation, 

classification 
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1. ABSTRACT 

 

Wireless Underground Sensor Networks (WUSNs) constitute one of the promising application 

areaof the recently developed wireless sensor networking techniques. WUSN is a specialised 

kind of WSN that mainly focuses on the use of sensors at the sub surface region of the soil. For 

a long time, this region has been used to bury sensors, usually targeting irrigation and 

environment monitoring applications without wireless communication capability. In recent 

years, the communication in mining places has been suffering interferences. This project is 

mainly focused in providingcommunication reducingthose interferences. The proposed method 

provides communication through the underground soil medium. The methodology comprising 

of MI probes helps in transmission and reception of data (text).  
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ABSTRACT: 

The Rapid growth of technology and infrastructure has made our lives easier. The advent of 

technology has also increased the traffic hazards and the road accidents take place frequently which 

causes huge loss of life and property because of the poor emergency facilities. In this project, an IoT 

based vehicle accident detection and rescue information system is developed in order to detect 

vehicle accident and send the location information of the accident place to vehicle owner, nearest 

hospital and police station through message service. The accident is detected through impact and 

ultrasonic sensors.The rise in technology has increased the rate of road accidents which causes 

huge loss of life. The poor emergency facilities available in our country just add to this problem. 

Our project is going to provide a solution to this problem. According to our project when a vehicle 

meets with an accident, a sensor situated on the vehicle will detect it immediately and send a 

message to the microcontroller. The microcontroller then sends the alert message to a police control 

room or rescue team which will include the location with the help of GPS. Also the alert message 

containing the location of accident will be send to the relatives of the victim. In case there is no 

casualty the driver can terminate the alert message by a switch provided in the vehicle. 

 

Keywords: IoT, Impact sensors, Ultrasonic sensors, GPS module. 
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Abstract— In this paper we consider downlink underlay 
cognitive radio non-orthogonal mutliple access (CR-NOMA) 
system. CR and NOMA are both efficient spectrum utilization 
techniques. The major challenge in combining both CR and 
NOMA is to address effect of interferences caused by both. 
Underlay CR-NOMA network is interference limited system due 
to the fact that both the primary and secondary transmits 
simultaneously to its corresponding users. The effect of intra-
network interference and inter-user interference is analysed and 
new architecture is proposed for underlay CR-NOMA to combat 
the intra-network interference. It is shown that proposed 
architecture provides greater system throughput than the 
traditional underlay CR-NOMA network. 

Keywords—CR, NOMA, spectrum utilizations, interferences 

 
I. INTRODUCTION 

 
Non-orthogonal Multiple Access (NOMA) has been identified 

as one of the promising techniques for the upcoming fifth 

generation (5G) mobile networks [1]. In NOMA multiple signal 

are superimposed the base station transmitter side and 

successive interference cancellation is employed at the receiver 

to decode its corresponding signal. Users near to the transmitter 

are allocated less power and cell edge users with power. The 

power allocation for the users are based channel quality 

between the transmitter and user. NOMA has been recently 

been incorporated into various standardizations for example, 

multi-user superposition transmission (MUST) in 3rd-

generation partnership project long-term evolution (3GPP-

LTE) and layered division multiplexing (LDM) in digital TV 

standard ATSC 3.0 [2]. Advantages of NOMA over orthogonal 

multiple access (OMA) schemes are discussed in [3,4]. 

 

Cognitive Radio (CR) has been known for more 

efficient use of wireless spectrum. In CR, secondary users 

(SUs) try to adapt their operations to access band which has 

been already occupied by the primary users (PUs) either in 

an opportunistic or collaborative manner [5,6]. Research 

activities so far have exploited CR technology to support 

other emerging applications such as CR based full-duplex, 

device-to-device and multiple-input multiple-output 

(MIMO) to further increase spectrum efficiency. Existing 

research om the combination of CR and NOMA [7-11] has 

shown the possibility to meet the 5G requirements such as 

massive connectivity, low latency and high throughput. 

Three CR architecture is present up-to-date [5]. 

 

 

1. Underlay: Primary and secondary transmission occur 

simultaneously under the condition that interference from 

secondary network to primary network should be lower than 

the controllable level.  

2.  Overlay: A Secondary user (SU) acts as relay to the 

primary network while transmitting its own signal.  

3.  Interweave: A SU transmits only in the absence of PU in 

the licensed spectrum.  

 

CR and NOMA aims to achieve efficient spectrum 

utilization from different perspectives. In CR the secondary 

users performs operations in an opportunistic manner i.e., 

underlay mode or overlay mode or collaborative mode. On 

the other hand NOMA enables simultaneous multiple users 

transmission by differentiating users power levels. Thus, the 

combination of CR and NOMA aims to provide more 

intelligent spectrum utilization in a constructive way. CR 

NOMA provides improved spectrum efficiency, massive 

connectivity [9], low latency [2] and better quality of 

service [9]. Considering the merits of these two 

technologies, incorporating CR with NOMA needs to 

address the challenging issues in practice, because both CR 
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and NOMA are interference limited, and thus coexistence of 

inter-network interference between primary and secondary 

users needs to be addressed. 

II. RELATED WORKS 

In [12], the authors proposed CR-aided multiple-input 

single-output NOMA simultaneous wireless information and 

power transfer. They have designed robust beamforming and 

power splitting control ratio jointly to achieve minimum 

transmission power. A NOMA assisted cooperative spectrum 

sharing framework is proposed in [13] to exploit multiuser 

diversity. Here, one SU acts a relay to decode the primary signal 

and then superimpose it with the secondary signal for NOMA 

transmission. In [14], a novel NOMA-based cooperative 

transmission scheme for spectrum-sharing CR networks has 

been proposed. The primary network (PN) shares its available 

spectrum with the secondary networks (SN). In the exchange 

for its cooperation the secondary transmitter is willing to 

transmit the primary message as well as its messages with 

employing NOMA. Their proposed system model outperforms 

the conventional OMA based schemes. 

 

 

A dynamic cooperative multicast CR-NOMA scheme is 

proposed in [15]. In order to improve the performance of both 

primary and secondary networks multicast secondary users 

serve as relays. The performance of proposed system is 

evaluated for both networks. In [16], a multiple-objective 

resource optimization problem was formulated for NOMA-CR 

networks which employs swift. The performance achieved by 

non-linear energy harvesting model is better than that of linear 

energy harvesting model. Spectrum resource optimization for 

NOMA-based CR networks in discussed in [17]. Here, the 

secondary users (SUs) have access to multiple sub-channels 

both in the presence and absence of primary users (PUs). The 

simulation results shows significant transmission performance 

of the proposed NOMA-based CR networks. A two-stage 

cooperation based CR-NOMA is proposed in [17]. One of its 

SU is selected as relay based on proposed relay selection 

criteria to relay the information to PU. In this letter [19], the 

performance of cooperative CR-NOMA is better than the non-

cooperative CR-NOMA scheme. The author aims to exploit 

maximal spatial density for cooperative downlink CR-NOMA.  

In [20] the author applied NOMA for large scale 

underlay CR networks for randomly deployed users. The 

performance of proposed system is evaluated for two different 

scenarios where the first one has fixed primary transmission 

power and the other has transmit power proportional to that of 

the secondary users. 

 
 

Figure 1: Traditional Underlay CR-NOMA network 

 

The survey paper[21] discuss about different types 

of CR-NOMA network architecture and their key 

operational principles. Several challenging issues related to 

CR-NOMA have been outlined for the readers. A dual-hop 

decode-and-forward (DF) Cooperative underlay CR-

NOMA networks over Nakagami channels is considered in 

[22] and outage performance has been studied. To optimize 

the energy efficiency (EE) of the generalised CR inspired 

NOAM scheme an efficient algorithm is proposed based on 

the sequential convex approximation (SCA) method is 

proposed in[23]. The EE of CR-NOMA is superior ot that 

of conventional OMA scheme. 

 

Most of the related works have been focusing on 

overlay CR-NOMA and NOMA assisted CR networks. The 

light spread on underlay CR-NOMA is very less. This lead 

to our work, where we focus on interference management 

on Underlay CR-NOMA networks. We analyse the effect of 

interference between primary and secondary network when 

the transmitter users random beamforming. 

 

The rest of the paper is as follows: System model in 

Section III, Performance analysis in Section IV, Results in 

Section V and with conclusion at Section VI.  
 

III. SYSTEM MODEL 

 

The Figure.1 depicts a downlink communication in 

underlay CR NOMA network with one primary transceiver 

(PT, PR) and secondary transmitter (ST) and 𝑛 secondary 

receivers (𝑆𝑛) where, 𝑛 ∈ 1,2, . . . , 𝑁. The secondary 

network (SN) employs NOMA for downlink transmission at 

the transmitter side and successive interference cancellation 

(SIC) [25] at the receiver side.  
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Figure 2: Proposed Underlay CR-NOMA network with 

random beamforming  

 

As for the primary network, received signal at 𝑃𝑅 is 

given as  

 

𝑦𝑝 = 𝑃𝑡𝑝ℎ𝑝𝑥𝑝 + 𝑛𝑝 + 𝐼𝑠      (1) 

 

 where, 𝑥𝑝 is the message signal from PT to PR and ℎ𝑝 is the 

channel between the primary transceivers. 𝑃𝑡𝑝 is the transmit 

power of 𝑃𝑇 and 𝑛𝑝 is the additive white Gaussian noise 

(AWGN) of the PR with zero mean and unit variance 𝜎𝑝
2 = 1. 

𝐼𝑠 is the interference caused by the secondary network. 

The received signal at 𝑆𝑛 is given below  

 

𝑦𝑛 = 𝑃𝑡𝑛ℎ𝑛𝑋 + 𝑛𝑛 + 𝐼𝑝     (2) 

 

where, ℎ𝑠 is the channel between ST and 𝑆𝑛. 𝑃𝑡𝑝 is the transmit 

power of ST and 𝑛𝑛 is the additive white Gaussian noise 

(AWGN) of the 𝑆𝑛 with zero mean and unit variance 𝜎𝑛
2 = 1. 𝐼𝑝 

is the interference caused by the primary network. 𝑋 = ∑𝑁
𝑛=1 𝑥𝑛 

is the superimposed message signal of all the users present in 

SN transmitted from the ST. 

 

In order to decode the signals at SUs the channel gain 

order is employed. The SUs near the ST require low 

transmission power and have higher channel gain compared to 

the far SUs. Fig. 3 from [24] depicts an example of the decoding 

and cancellation procedure for three SU case under NOMA 

scheme which employs channel gain order. SIC is employed at 

the SUs terminal to cancel the interference from other SUs and 

cancellation at 3SUs under NOMA schemebased on the channel 

gain order 𝑌1 > 𝑌2 > 𝑌3. 

 

 

 
 

Figure 3: Illustration of symbol detection  

 

IV. PERFORMANCE ANALYSIS 

 

In order to achieve Shannon capacity we assume the 

SN users signals independently coded with Gaussian 

Codebook and optimal decoding is employed at the receiver 

side with known CSI.  

A. Effect of interference from PN to SN: 

 

After performing perfect decoding and cancellation 

procedure at 𝑛𝑡ℎ secondary user (𝑛 ∈ 1,2, . . . , 𝑁) the signal-

to-interference plus noise (SINR) is given as:  

 

𝑆𝐼𝑁𝑅𝑛 = [
|ℎ𝑛|2𝑃𝑡𝑛

𝐼𝑠+𝐼𝑝+𝜎𝑛
2],       (3) 

 

 where, 𝐼𝑠 = ∑𝑁
𝑖=𝑛+1 |ℎ𝑖|

2𝑃𝑡𝑖 is the inter-user interference 

caused by other SN users. 𝑃𝑡𝑛 is the received power of the 

secondary transmitter at 𝑛𝑡ℎ SU and 𝑁 is the number of 

users in the SN. 𝐼𝑃 is the interference from the PN which is 

given by 

𝐼𝑝 = |ℎ𝑝,𝑛|2𝑃𝑡𝑝    (4) 

  

Substituting Eqn(4) in (5) the received signal to noise ratio 

of the SN can be rewritten as  

 

𝑆𝐼𝑁𝑅𝑛 = [
|ℎ𝑛|2𝑃𝑡𝑛

∑𝑁
𝑖=𝑛+1 |ℎ𝑖|2𝑃𝑡𝑖+|ℎ𝑝,𝑛|2𝑃𝑡𝑝+𝜎𝑛

2],          (5) 

 

The corresponding information rate 𝑍𝑛 is given as:  

  

𝑍𝑛 = 𝔼[log2(1 + 𝑆𝐼𝑁𝑅𝑛)] 
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𝑍𝑛 = 𝔼 [log2 (1 +
|ℎ𝑛|2𝛿𝑛

∑𝑁
𝑖=𝑛+1 |ℎ𝑖|2𝛿𝑖 + |ℎ𝑝,𝑛|2𝛿𝑝 + 1

)] 

 

𝑍𝑛 = 𝔼 [log2 (1 +
|ℎ𝑛|2𝛿𝑛

𝐼𝑠+|ℎ𝑝,𝑛|2𝛿𝑝+1
)],                 (6) 

 

 where, 𝛿𝑛 =
𝑃𝑡𝑛

𝜎2  and 𝜎𝑛
2 = 𝜎2 and 𝑛 ∈ 1,2, . . . , 𝑁 and 𝛿𝑝 =

𝑃𝑡𝑝

𝜎2 . 

𝐼𝑠 = ∑𝑁
𝑖=𝑛+1 |ℎ𝑖|2𝛿𝑖. 

 

According to symmetric channel conditions as in [26]. 

it is assumed that channels are symmetric and ℎ𝑛~ 𝐶𝑁 

(0, 𝑃0𝑑𝑛
−𝜂

), where 𝑃0 is a normalization factor, 𝑑𝑛 is the 

distance between 𝑛𝑡ℎ user and ST. 𝜂 denotes the path loss 

exponent. we assume that 𝔼[|ℎ𝑛|2] = 𝔼[|ℎ𝑝,𝑛|2] = 𝜓 where 𝜓 >

0 and 𝑛 ∈ {1,2, . . . , 𝑁} . 

 

Therefore achievable throughput of 𝑛𝑡ℎ SU with 

interference from PN is given as: 

 

𝑍𝑛 = 𝔼 [log2 (1 +
𝜓𝛿𝑛

𝜓𝛿𝑠+𝜓𝛿𝑝+1
)]  (7) 

  

where, 𝛿𝑠 = ∑𝑁
𝑖=𝑛+1 𝛿𝑖 

 

B. Effect of interference from SN to PN: 

  

The SINR of PR is given by  

 

           𝑆𝐼𝑁𝑅𝑝 = [
|ℎ𝑝|2𝑃𝑡𝑝

|ℎ𝑛,𝑝|2𝑃𝑡𝑛+𝜎𝑝
2],   (8) 

  

where, 𝑃𝑡𝑝 is the received power of the primary transmitter at 

the PR. 𝑃𝑡𝑛 is the secondary transmitter power received at PR. 

ℎ𝑝 and ℎ𝑛,𝑝 is the channel between PT to PR and ST to PR. 

According to the symmetric channel conditions we assume that 

𝔼[|ℎ𝑝|2] = 𝔼[|ℎ𝑛,𝑝|2] = 𝛽 where 𝛽 > 0 and 𝑛 ∈ {1,2, . . . , 𝑁} . 

 

The corresponding achievable rate of PN is as follows:  

  

𝑍𝑝 = 𝔼[log2(1 + 𝑆𝐼𝑁𝑅𝑝)] 

 

𝑍𝑝 = 𝔼 [log2 (1 +
|ℎ𝑝|2𝑃𝑡𝑝

|ℎ𝑛,𝑝|2𝑃𝑡𝑛 + 𝜎𝑝
2

)] 

 

𝑍𝑝 = 𝔼 [log2 (1 +
𝛽𝛿𝑝

𝛽𝛿𝑛+1
)]                             (9) 

 

where, 𝛿𝑛 = 𝑃𝑡𝑛/𝜎2 is the SNR of ST and 𝜎𝑝
2 = 𝜎2 is the noise 

variance. 

 

V. RESULTS 

  

This section presents numerical results under 

symmetrical channel conditions. Since NOMA is applied at 

SN users employs SIC to cancel out inter-user interference 

experienced from the same network. we assume the distance 

between ST and SUs 𝑑 = 4 and the path loss 𝜂 as 2 for PT 

to PR and 3 for ST to SUs which results in 𝜓 = 0.0645 and 

𝛽 = 0.0156 as in [26]. 

 

 
 

Figure 4: Effect of Interference from PN to SN for 

different PT power levels  

 

The Figure 4 shows the sum rate of the SN 

corresponding to 𝛿𝑛. Total number of users in the SN is 𝑁 =
8 and and with one PR. the system throughput of SN is 

analysed for different power levels of PT such as 𝛿𝑝 =

{10,20,30,40} dB.  

 

Firstly, when 𝛿𝑝 ≤ 𝛿𝑛 the throughput achieved by 

the secondary networks using the proposed architecture 

where interference from the PN is neglected is 0.5𝑏𝑝𝑠  𝐻𝑧 

greater than the traditional underlay CR-NOMA network 

even high 𝛿𝑛 values. When 𝛿𝑝 = 𝛿𝑛, the proposed method 

achieves good performance 3𝑏𝑝𝑠  𝐻𝑧 greater than the 

traditional method. As the 𝛿𝑝 ≥ 𝛿𝑛 the proposed method 

achieves throughput twice greater than that of the traditional 

method which suffers from intra-network interference 

which degrades the secondary networks performance. 

 

The effect of interference from SN to PN is shown 

in Fig.5. Here, different values of 𝛿𝑛 = {10,20,30,40}dB 

are used and the sum rate of PN is plotted for 𝛿𝑝. Similar 

results have been obtained in the below Figure 5.  
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Figure 5: Effect of Interference from SN to PN for different 

ST power levels  

 

Intra-network interference has significant effect on the 

underlay CR-NOMA network. To cancel out intra-network 

interference random beamforming is employed both at PT and 

ST to cancel out the intra-network interference from PN to SN 

and wise-versa. Since the proposed architecture adopts random 

beamforming at the ST and PT side and SIC at the SUs receiver 

side. The effect of interference is significantly reduced by 

employing random beamforming at PT and ST which can be 

seen from Figure 4 and Figure 5.  

 

VI. CONCLUSION 

 

 

The effect of intra-network interference and inter-user 

interference is analysed and new architecture is proposed to 

combat intra-network interference in downlink underlay CR-

NOMA network. From the simulation results obtained we can 

conclude that by employing random beamforming at the PT and 

ST the effect of intra-network interference can be reduced 

significantly. Moreover in the traditional underlay CR-NOMA 

network the transmit power of ST should be lower than Pt, 

which may not be suited some cases. The proposed architecture 

has provided new track in which network performance of PN 

and SN may not be limited by the transmit power of both PT 

and ST. 

 

REFERENCES 

 

[1]  M. Zeng et al., “Capacity Comparison between MIMO-

NOMA and MIMO-OMA with Multiple Users in a Cluster,” 

IEEE JSAC, vol. 35, no. 10, Oct. 2017, pp. 2413–-24 

[2]  Z. Ding et al., “A Survey on Non-Orthogonal Multiple 

Access for 5G Networks: Research Challenges and Future 

Trends,” IEEE JSAC, vol. 35, no. 10, Oct. 2017, pp. 2181–-

95. 

[3]  N. Bhuvanasundaram, H. Nguyen, et al.,“ Non-

Orthogonal Multiple Access Schemes for Next Generation 

5G Networks: A Survey", in ”5G Radio Access Networks: 

Centralized RAN, Cloud-RAN and Virtualization of Small 

Cells” by, Hrishikesh Venkataraman and Ramona Trestian, 

published by CRC Press, Feb 2017. 

[4]  Q. Liu, B. Hui, and K. Chang,“A Survey on non-

orthogonal multiple access schemes," Korea Inst. of 

Commun. Sci. Conf., pp. 98-101, 2014. 

[5]  K. Higuchi, Y. Kishiyama, and A. N. A. U. I. 

Superposition, “Non-orthogonal access with random 

beamforming and intra-beam SIC for cellular MIMO 

downlink," Proc. VTC Fall 2013. 

[6]  G. I. Tsiropoulos et al., “Radio Resource Allocation 

Techniques for Efficient Spectrum Access in Cognitive 

Radio Networks,” IEEE Commun. Surveys and Tutorials, 

vol. 18, no. 1, 1st Qrtr. 2016, pp. 824–-47. 

[7]  A. Goldsmith et al., “Breaking Spectrum Gridlock with 

Cognitive Radios: An Information Theoretic Perspective,” 

Proc. IEEE, vol. 97, no. 5, May 2009, pp. 894–-914. 

[8]  L. Lv et al., “Application of Non-Orthogonal Multiple 

Access in Cooperative Spectrum-Sharing Networks over 

Nakagami-m Fading Channels,” IEEE Trans. Vehic. 

Technol., vol. 66, no. 6, June 2017, pp. 5510-–15. 

[9]  Z. Ding, P. Fan, and H. V. Poor,“Impact of User Pairing 

on 5G Nonorthogonal Multiple-Access Downlink 

Transmissions,” IEEE Trans. Vehic. Technol., vol. 65, no. 8, 

Aug. 2016, pp. 6010–-23. 

[10]  Y. Liu et al., “Nonorthogonal Multiple Access In Large-

Scale Underlay Cognitive Radio Networks,” IEEE Trans. 

Vehic. Technol., vol. 65, no. 12, Dec. 2016, pp. 10152–-57. 

[11]  W. Liang et al., “User Pairing for Downlink Non-

Orthogonal Multiple Access Networks Using Matching 

Algorithm,” IEEE Trans. Commun., vol. 65, no. 12, Dec. 

2017, pp. 5319–-32. 

[12]  H. Sun, F. Zhou, Z.Zhang, “Robust Beamforming 

Design in a NOMA Cognitive Radio Network Relying on 

SWIPT," IEEE ICC., May 2018. 

[13]  L. Lv, L. Yang, H. Jiang et al., “when NOMA Meets 

Multiuser Cognitive Radio: Opportunistic Cooperation and 

User Scheduling," IEEE Trans. Vehic. Technol., vol. 67, no. 

7, 2018, pp. 6679–84. 



INTERFERENCE LIMITED UNDERLAY CR-NOMA NETWORKS 

 

 

 Mr. S. THIYAGARAJAN, Dr. K. KUMAR, Mrs. R. Baghialaxmi       6 

[14]  L. Lv, Q. Ni, Z. Ding et al., “Application of Non-

Orthogonal Multiple Access in Cooperative Spectrum-Sharing 

Networks over Nakagami-m Fading Channels," IEEE Trans. 

Vehic. Technol., vol. 66, no. 7, 2017, pp. 5510–15. 

[15]  L. Lv et al., “Design of Cooperative Non-Orthogonal 

Multicast Cognitive Multiple Access for 5G Systems: User 

Scheduling and Performance Analysis,” IEEE Trans. Commun., 

vol. 65, no. 6, June 2017, pp. 2641–-56. 

[16]  Y. Wang, Y.Wu, F. Zhou et al., “Multi-Objective Resource 

Allocation in a NOMA Cognitive Radio Network with a 

Practical Non-Linear Energy Harvesting Model," IEEE Access, 

vol. 6, 2017, pp. 12973–82. 

[17]  X. Liu, Y. Wang S.Liu, et al., “Spectrum Resource 

Optimization for NOMA-Based Cognitive Radio in 5G 

Communications," IEEE Access, vol. 6, 2018, pp. 24904–11. 

[18]  Y. Chen, L. Wang, and B. Jiao, “Cooperative Non-

Orthogonal Multiple Access in Cognitive Radio," IEE ICC 

Cognitive Radio and Net. Symp., vol. 17, no. 3, 2018, pp 2068–

79. 

[19]  L. Lv, J. Chen and Q. Ni, “Cooperative Non-Orthogonal 

Multiple Access in Cognitive Radio," IEEE Comm. Let., no. 

61540046, pp. 1–4. 

[20]  Y. Liu, Z. Ding, et al., “Nonorthogonal Multiple Access in 

Large-Scale Underlay Cognitive Radio Networks," IEEE Trans. 

Vehic. Technol., vol. 65, no. 12, 2016, pp. 10152–57. 

[21]  L. Lv, J. Chen, Q. Ni, et al., “Cognitive Non-Orthogonal 

Multiple Access with Cooperative Relaying: A New Wireless 

Frontier for 5G Spectrum Sharing," IEEE Commun. Mag., vol. 

56, no. 4, 2018, pp. 188–195. 

[22]  G. Nauryzbayev, S. Arzykulov, T. Tsiftsis, et al., 

“Performance of cooperative underlay CR-NOMA networks 

over nakagami-m Channels", IEEE  

ICC Work. Proc., 2018, pp. 1–6. 

[23]  Y. Zhang, Q. Yang, T. Zheng, et al., “Energy Efficiency 

Optimization in Cognitive Radio Inspired Non-Orthogonal 

Multiple Access," IEEE Intern. Symp. PIMRC, 2016. 

[24]  A. Benjebbovu, A. Li, Y. Saito, Y. Kishiyama, A. Harada, 

and T. Nakamura, “System-level performance of downlink 

NOMA for future LTE enhancements," 2013 IEEE Globecom 

Work. GC Wkshps 2013, no. 1, pp. 66-70, 2013. 

[25]  N. I. Miridakis, D. D. Vergados, “A survey on the 

successive interference cancellation performance for single-

antenna and multiple-antenna OFDM aystems," Commun. 

Surveys & Tutorials, IEEE, vol. 15, no. 1, pp. 312, 335, 2013. 

[26]  J. Choi, “Non-orthogonal multiple access in downlink 

coordinated two-point systems," IEEE Commun. Letter vol. 18, 

no. 2, pp. 313-316, 2014. 

 

 

 

 



IJRETS: International Journal Of Research In Engineering, Technology And 
Science, 

Volume XIII, Issue VIII, November.2020, ISSN 2454-1915, www.ijrets.com, 

1st online international conference on informatics, robotics, construction & 

communication, 2020 
 

Mr. S. THIYAGARAJAN, Dr. K. KUMAR, Mrs. R. Baghialaxmi     7 

 



1JKETS: International Journal Of Research In Engineering. Technology And 
Science. 

oume XIII, Issue VIII, November.2020. 1>SN 2454-1915. w ww.ijreis.colti, Tst oniine international conference on infor matics, robotics, construction & communication.
2020 

AN ISOLATED POWER FACTOR CORRECTED POWER SUPPLY 
ULIZING THE TRANSFORMER LEAKAGE INDUCTANCE

R. Tamilamuthan" S.L. Sreedevill

,2JAssistant Professor, EEE Department. Peri Institute of Technology

Abstract-The widespread use of electronic devices increases the need for compact power factor correctedpower supplies. The use of electronic equipment has increased in last few years. AC rectification is a very inefficient process, resulting in waveform distortion of the current which is drawn from the source. This 

I.INTRODUCTION

produces a large spectrum of harmonic signals that may interfere with other equipment. In input rectifier bridge the conventional boost PFC suffers from the high conduction loss This project describes an isolated power factor corrected power supply that utilizes the leakage inductance of the isolation transformer to provide boost 
inductor functionality. The bulk capacitor is in the 
isolated part of the power supply allowing for controlled 
startup without dedicated surge limiting components. A 
control method based on switch timing and input/output 
voltage measurements is developed to jointly achieve 
voltage regulation and input power factor control. A 
simulation and prototype design is implemented with 
detailed measurements and waveforms shown to confirm 

One type of power factor correction (PFC) involves 
passive correction, where the reactive power of a 
system is compensated by adding a component that 
will use an equal but opposite amount of reactive 
power. For example, if a load is inductive with 
reactive power of 1.754 kVAR, then the system would 
require a capac1itive load with a reactive power of 

1.754 kVAR to oppose the inductance. This type of 
power factor correction works well for linear loads on 

large scales where the cost of the power factor 
corection system can be absorbed by the size and cost 
of the overall system. 

A. Active correction: 

In active power factor correction, we must use an 
active power factor circuit that forces the AC current 
to track the AC voltage. One of the most common 
active PFC circuits is called the boost PFC converter. 

the desired functionality. 

Keywords - DCM-discontinuous conduction mode, 

CCM continuous conduction mode, THD total 

harmonic distortion, PFC - power factor correction, PF -

power factor, led light emitted diode. 
The boost PFC circuit cycles rapidly between two 
states, switch closed and switch open. During this 
states the inductor and capacitor charges and 
discharges. 

B. Passive correction: 

One type of power factor correction (PFC) involves 
passive correction, where the reactive power of a 
system is compensated by adding a component that 
will use an equal but opposite amount of reactive 
power. For example, if a load is inductive with a 
reactive power of 1.754 kVAR, then the system would 
require a capacitive load with a reactive power of 
1.754 kVAR to oppose the inductance. This type of 
power factor correction works well for linear loads on 
large scales where the cost of the power factor 
corection system can be absorbed by the size and cost 
of the overall system.Use either SI (MKS) or CGS as 

primary units. (SI units are encouraged.) English units 
may be used as secondary units (in parentheses). An 

exception would be the use of English units as 
identifiers in trade, such as "3.5-inch disk drive" 

R. Tamilamuthan, S.L. Sreedevi 
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A STUDY ON TRANSIENT PROTECTION USING MO-SURGE 

ARRESTERS FOR DC RAILWAY SYSTEMS 
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ASsistant Professor, Department of Electrical and Electronics Engineering. PERI Institute of 

Technolog 

Abstract: Transient protection of DC railway systems is 
studied in this paper, by considering the different 
insulation of the rails and the earthing concepts. The 
ratings of gapless Metal oxide(MO) surge arresters are 
based on the relevant EN standards and national 

voltage Vmax2: the Maximum non-permanent 
maximum value of the voltage likely to be present tor 

maximum of S min. 

The values for Vmax2 can become 800V in the 600V 

guidelines. A recently evolved crossover voltage limiter, 
which joins overvoltage security and the insurance 
against risky touch voltages, is presented in the writing 
is introduced in this article. 

system, and 1000V in the 750V system in casc of 

regenerative breaking. 
To design a insulation coordination and transient

protection, the highest value of voltage will be taken 

for consideration. 

Keywords: DC railway systems, High voltage limiter 
Low voltage limiter, Transient protection, Surge 2.2. Overvoltage's 
Arresters 

The height of tower, insulators used in overhead DC 

power transmission system and other dimensions

used in railways are more or less same as that of 

medium voltage (MV) distribution networks. Hencec 

the consideration used in MV system can be taken as 

the reference input for designing insulation 

coordination and transient protection. Based on the 

lightning day of that location, the expected number of 

indirect lightning which depends on the cxposure of 
the line, nearby objects such as trees, buildings, 
towers, etc protection system will be designed. 

Overvoltage's due to direct and indirect lightning 
strikes are identified by different wave shapes. From 

the literature it is clear that overvoltage's due to a 

direct strike have an overall wave shape similar to 

that of the incident lightning current, the fast impulse 

rising portion consists of superimposed with several 

spikes created due to insulation breakdown. Induced 

overvoltage's are characterized by pulse width 

significantly shorter than the channel-base current of 

the lightning and 
Their wave shape is strongly affected by the ground 

electrical conductivity [3]. 
A direct lightning striking a phase conductor infuses 

current waves in the two ways. The relating voltage 

rises to half of the current increased by the line 

trademark impedance, which is about 4002. Since 

over 90%% of the strokes have a peak current of 10 

kA, the overvoltage will surpass 2MV for 90% of the 

strokes. These voltages developed by direct lightning 

are far higher than the lightning withstand voltage of 

the line. Thus flashovers among stage and earth will 

happen. 

1. Introduction 

Transients in electrical networks are due to effects of 

lightning strokes and switching actions which is 

unavoidable. Lightning strokes hits the tall objects 

hence in railways there is a possibility of direct or 

nearby lightning. Due to indirect lightning there is a 

induced voltages, and unacceptable voltages due to 

failures in the system. Contingent upon the protection 

of the rails against earth, various viewpoints must be 

considered for an overall security idea. A DC traction 

protection system against a lightning strike is given 

in 1]. In [2] and the use of different protection 

apparatus is discussed. 

2. Voltages in DC railway systems 

The voltages in the railway system is broadly 

classified as (i) system voltages and (1i) overvolage 

2.1. System voltages 

The supply voltages for railways are given in the 

two standards: BS EN 50163 and IEC 60850. For 

railway applications traction system supply vollages 

1S used. To study about arresters and the protection 

cOncept in general the following some definitions are 

necessary, that are given for the reference. 

Nominal voltage Vn: the designated value for a 

system. 

Maximum permanent voltage Vmaxl: the maximum 

value of the voltage likely to be present indefinitely. 

S. Joshibha Ponmalar 
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inverter technology is more interesting and attractive in 

both academic and industry perspectives. Many 
industrial/modern applications require higher voltage 
and higher power like tens of kilo volts and mega- 

watts power range as the normal operating range. 

Therefore, the direct utilization of single switching 
devices for higher power range is more difficult and 

challenging. So, the intension is to introduce the idea of 
Multilevel Inverter (MLI) [1] concept to overcome the 

above said drawbacks. 

Abstract- Recently multilevel inverters (MLI) have 
attracted more attention in research and industry, as 
they are changing into a viable technology for several 

applications. The concept of MLI was introduced for 

high power and high/medium voltage applications as 

they can provide an effective interface with renewable 

energy sources. Developing of reduced switch MILI 

topology has been a rapid research topic since the past 
decade. MLIs can generate higher voltage levels and 

also reduces the passive filter requirements. Diode 
Clamped MLI, Flying Capacitor MLI and Cascaded H- 

Bridge MLI are the conventional topologies. The 
number of components is directly proportional to the 

number of levels. Therefore, the reduced switch MLI 

topologies were introduced to overcome this drawback.. 
Multicarrier pulse width modulation technique is 

utilized for generating the quality of output voltage 
level. To prove the proposed multilevel inverter 

topologies feasibility, many comparisons are done with 

multiple performance parameters. Total Harmonic 

Distortion is the main parameter which is calculated 

using theoretical asymptotic time domain formula and 

the values are compared with simulation and 

experimental results. 

Keywords MLI- MULTILEVEL INVERTER, 

FCMLI - FLYING CAPACITOR MULTILEVEL 

INVERTER, 
MULTILEVEL INVERTER 

For high voltage and high power application, 
the switching devices share the voltage stress in MLIs 
than in conventional inverters contingent upon the 

quantity of voltage level adopted. In the meantime, 

with expanding the number of level in output voltage 
will decrease the harmonic distortion on it. The 

utilization of MLI is adopted even in medium voltage 
application also with the benefits of lower switching 

losses and lower switching stress. 

II. TRANSFORMER INVERTER 

Voltage-fed inverter transformers are more common 
than the current-fed. Let Butler Winding custom 

design a voltage-fed inverter for your business needs. 
The term inverter is associated with several different 
electronie applications. In logic circuits inverter may 
be a logic inverter, the equivalent of a "Not" gate. In 

analogue signal processing, an inverter can be a circuit 
which inverts the phase of the signal being transmitted. 

SDCMLI- SWITCH DC SOURCE 

I. INTRODUCTION 

The inspection and investigation of power 

electronic systems had started a century ago and has 

encountered more than 100 years of advancement. The 

utilization of power electronic system has penetrated 

no an ever increasing number of applications during 

the past decade such as large motor drives, railway 

traction, Unified Power Flow Controllers, Static Var 

ompensators, HVDC transmission and STATCOM. 

Nowadays, the involvement of power electronic system 
has gained more popularity in renewable energy 

applications such solar, wind, fuel cell, hydrogen, 

biomass and ocean or marine energy. 

In power convers1on applications an inverter is an 

clectronic transforner which converts power from a 

Direct Current (D.C.) source into Alternating Current 
(A.C.) power. Power conversion inverters can be 

divided into two sub-categories. voltage-fed inverters 
and current- fed inverters. Voltage-fed inverters are 

more conmmon than the current-fed inverters. The 

electronie transformers used in inverter circuits are 

In power electronic system, especially inverter 

technology plays a vital role in renewable enerEy 

Ppucauon due to continuous strong interest in energy 

COnversion process. So, the research pertaining to the 

often called inverter transformers. Inverters produce 

A.C. power by switching the polarity of the D.C. 
power source across the D.C. power sourcee TMs load. 
The early inverters used mechanical switches to do the 

switching. 
switches n low power applications[ 1 ). Eventually 

Vacuum tubes replaced mechanical 

1 A.VASANTHARAJ, MAHESWARI 
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current and small boost ability. Another major drawback 

Abstract In this paper, simulation using MATLAB. of the Z-Source MLI is the discontinuous input current 
that may lead to low utilization and permanent damage SIMULINK is performed with bipolar triangular fixed 

amplitude multi-carrier Phase Disposition (PD) PWM strategy of the dc source. 
with sine wave and Third Harmonic Injection reference for the 

chosen Z Source based H-Type Diode Clamped Multilevel 
Babaei et al[1] discussed about the reduction of dc 

voltage sources and switches in asymmetrical multilevel 
Inverter (ZSBH-Type DCMLI). The root mean square value of 

converters using a novel topology. Anderson and Peng the fundamental component and THD of the output voltage [2] developed different types of quasi-Z-Source 
chosen inverter topologies are evaluated presented and inverters. Babaei [3] introduced a cascade multilevel 

converter topology with reduced number of switches. 
suggested a switched- 

getting 
transformer less hybrid DC-DC PWMconverters. 

ew symmetrical hybrid 

which are the most important performance indices for the 

compared for various references through duty ratios. From the 
simulation results it is observed that for both the reference the Axelrod et 4 

capacitor/switched-inductor 
al 

THD is almost similar but the root mean square value in terms 

of voltage is more for THI reference with phase disposition 

strategy. 

structure for 

Astudillo et al [5] proposed 
multilevel DC-AC converter Kewords--Source inverter, DCMLI, PWM, THD, Boost A1-Othman and 

Abdelhamid [6] proposed different method to elimination 
of harmonics in multilevel inverters with non-equal dc 
sources using PSO. Abdel et al [7] suggested a switched 
inductor boost converter for PV applications. Abu-Rub et 
al [8] Quasi-Z-source inverter-based photovoltaic 
generation system with maximum power tracking control 
using ANFIS. Aida Baghbany Oskouei and Seyed 

Hossein Hosseini introduced a novel SVC 
algorithm for multilevel Z-source inverter. Anh-Vu Ho et 
al [10] made a Analysis and control of single- phase Z- 
source multilevel inverter. Weihua Liang et al [11] 
described about state of charge balancing control for 
battery energy stored quasi-Z-Source cascaded multilevel 
inverter based photovoltaic power system. Mohamed 
Trabelsi et al [12] introduced a 1-MW quasi-Z 
source based multilevel PV energy conversion system. 
The above literature survey gave some idea about the 
proposed work on Z source inverter and multilevel 
inverter. Balamurugan et al [13] developed hardware 
implementation of cascaded hybrid multilevel inverter 
with reduced number of switches. Balamurugan et al [14] 
also developed hybrid carrier PWM strategies for three 
phase h-bridge multilevel inverter Balamurugan et al 
I5] introduced dspace based implementation of various
inverted sine carrier PWM strategies for three phase five 
level h-bridge inverter. Vijayalakshmi and Balamurugan 
16] made an investigation on Z-source based cascaded 

I. INTRODUCTION 

Inverter is a power electronic device which converts DC 

into AC. Based on the nature of the input source; 
inverters are mainly classified as voltage source and 

current source inverters. DC link of current source 
nverters needs large DC chokes. So it has limited 
dynamic performance. This is the drawback of current 

SOurce inverters. Voltage source inverters do not have 

high dynamic performance and have dv/dt problems. The 
demerits of the traditional voltage source inverters are 

compensated by the emergence of mullilevel inverters. 
Multilevel Inverter (MLI) is made up of multiple 

switches. Multilevel inverter enables the use of 

environmental friendly energy sources like solar cells 
and fuel cells 
MLIs have problems of shoot-through state and MLls 

can perform buck operation only. Impedance-Source ( 
Source) net works are extensively used to provide bOOst 

ability in such MLIs. Z-Source MLIs have single-slage 

power conversion capability, which make use of shool 

through arnd non-shoo1-through states of ihe inverter 

bridge to provide boosted ouput voltage, thus achieving 
high immunity to the EMI noise. However, Z-SOurce 
MLI has noticeable laws such as high voltage stress 

across the capacitors and switching devices, high inrush 

A.N.Abhirami, J.Rekha 
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