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Smart Stick for Blinds with advanced Face
Recognition and Vehicle Detection using Machine
Learning

Aswani K', Nirmal Sudharman®, Keerthijith P*, Kavya Rajeev’, Athullya Tomy”
L4 ':Dl?p!'. O Computer science and engineering Vimal jvothi engineering college, Chemperi, Kannur
?Asst. Professor at Dept. of Computer science and engineering Vimal jyothi engineering college, Chemperi, Kannur, Kerala

Abstract: Some infrastructure can be provided for the blind people so that they can feel safe while travelling. A smart stick
can be proposed as an addiffonal aid for the blind to improve mobility. The stick helps fo sense obstacles and provide assistance
to refurn to home safely. The stick helps to detect the vehicle coming towards the user by means of strong sensors employed in it
This enables the blinds user to cross roads withont assistance. The Assistor works based on the technology of object recognition,
image processing and human recognition amd a navigation system. This model implements a camera on the hand of the stick. It
captures the images of person approaching the user. Using convolutional neural network algorithm{(CNN), the stick recognize
the image and it returns the identity of that person. Ulfrasonic sensors are used for obstacle detection. Three of them
together helps to detect the vehicles passing by, Atmega328 microcontroller controls the activities taking place in the system.
Feedback is given to the user through an audio earpiece using Bluetooth fechnology. The system employs GPS module for
location ftracking amid navigation. GSEM module installed in the stick semds emergency messages to the stored mobile numbers
{Usually the numbers of people closer to the user) along with his current location.

Index Terms: GPS, GSM, CNN, image recognition, vehicle de- tection, witrasonic sensors, bluetooth module, emergency button.
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Effect of Nano B4C on the Tribological Behaviour of Magnesinm Alloy Prepared

Through Powder Metallurgy

Sankar CHINTHAMANI!, Gangatharan KANNAN!, Glan Devadhas GEORGE?,
Christopher Ezhil Singh SREEDHARAN?+, Krishna Sharma RAJAGOPAL4

! Department of Mechanical Enginesring, PSN College of Engineering and Technology, Tirunelhveli-627152, Tamilnadu,

India
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In this present study, the particle size of as received magnesium alloy (AZ91) and B.C powders was reduced
through high energy ball nulls. The combmation of AZ9] (both 10 pym and 60 pm) reinforced with nano B4C
particles were fabricated by powder metallwgy technique. The incorporation of nanoe BaC particles to the
Mg matrix was dene at various weight %6 such as 5. 10, 15 and 20. The AF9] composites were fabricated in
a smifzable die set assembly and the green compacts were smiered m an electric muffle fiumace at 500 “C wath
argon atmosphere for a dwell tme of 1 h. The density of the composites was estimated using Archimedes
principle. Micro hardness test was camied out for the prepared specmmens and div sliding wear test was
conducted by using pin-cn-disc apparatus at room femperature with varyving loads and sliding velocities by
keeping a constant Slhiding Dhstance (SDY). Among the vanous specimens, the composite with 10 pm size
attaumed a higher Vickers hardness value as well as better wear resistant property. Worm swrface analy=is of
the prepared composites was studied using Scanming Electron Microscope (SEM).

Egywords: AZ91, BaC, coefficient of finction, shiding wear, hardness.

1. INTRODUCTION

There 15 much attention in scienfific research because
of the increase in demand on lightweight materials for
aerospace and automotive applications. Metal matrix
composites are used as effective reinforcements fto enhance
the mechanical properties and alse reduction in fuel
consumption [1,2]. DMany researchers found that
magnesium zalloys process good strengtheming affects and
are used m zerospace applications due to its low density.
Magnesium composites result in better wear resistance and
lower Coefficient of Frictiom (CoF) [3]. Eecent works
focused on AF9] mapnesmwm alloy, which has good
mechanical properties, Specific Wear ERate (SWE) and
hardness [4]). Powder metallurgy method utihzes reduced
manufactunng temperature and gains unmform
reinforcement distribution. 5o, metal matrix composites
(WMMC s} were prepared by this method which favours
nucleation at the reinforcement-matn= interface [5].

Magnesium zlone has reduced hfetime. poor commosion
resistance and wear property but it’s lightweight and low
density makes the material demand and applicable for
automobile and asrospace.

It can be reinforced with mamx composites like
alummmm,_ boron carbide, silicon carbide, ftanwom
carbide, ete. [6]. Also, the mechanical propernies of pure

* Comesponding auther. Tel: +81-2300352564.
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magnesium and its alloys were improved by high strength
and hgh modubes materials like fitanum zme, copper and
nickel etc., Fesearchers found compressive responses
when Mg 15 incorporated with Zrd: and Cu led to
enhanced hardoess, compressive and tensile strength [7, 8],
Also, silicen carbide reinforced Mg composites processed
by powder metallurgy technigue enhances the compressive
behaviour with reduced grain s1ze and umiform
reinforcement distribution [9]. The microstuctures of Mg
sample changes with average grain size and weight
percentage of the reinforcements added [10]. The
reinforcement of nanoparticles to the magnesium
composites exhibits supenor mechameal properties such as
hardness, comrosion resistance and tibological behaviour
[11].

In this research, AZ9] magnesium allow is reinforced
with Boron carbide in different weight percent to reduce
the wear rate and CoF. BiC 1= a one of the carbude
particles, which iz used te merease the strength amnd
tribological properties [12]. Specially, the interfacial
microstructure was focused on many stedies such as
aluminium composifes reinforced wath borom carbide,
which results in high strength. low density, high hardness
and Young's modulus [13]. Ball mmlling was carried out
for homogeneous ouxmg of nano B, C parhicles with AZ9]1
alloy for lh before taken to compaction. The AF9] allow
remforced with BsC particles were prepared through
powder metallurgy method [14]. The compacted specimen
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Tensile and compression behaviour, microstructural characterization

openAceEss on Mg-3Zn-3Sn-0.7Mn alloy reinforced with SiCp prepared through
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and DOL In this research paper, Mg-37n-38n-0.7Mn /SiC composite is developed by reinforcing various weight
oo fractions of SiCp in Mg-3Zn-35n-0.7Mn alloy through powder metallurgy route. The weight fraction
e — of SiC usage is varied from 3% to 15% in Mg-3Zn-35n-0.7Mnalloy (i.e., in Mg-3Zn-35n-0.7Mn/

x8iC; the sample values are varies forx is 3, 6,9, 12 and 15%). The effect of Sic, addition got tested
against its tensile strength, compression behavior, hardness, microstructure, alloying nature and
porosity. This study shows better grain refinement with improved properties while reinforcing Mg-
3Zn-3Sn-0.7Mn alloy with 6 wt% SiC composites. It was observed that the grain refinement occurred
while adding up to 6 wt% of SiC particles inthe composite and thereafter increase in SiC caused little
grain refinementeffect. Hardness is getting increased with the increase of SiCweight fraction and
reached maximum to 133 HV at 125iC/ Mg-3Zn-35n-0.7Mn. Higher UTS of 293 MPa obtained from
the sample prepared with 122,SiC for0.0533 s~ strain rate. The highest UCS of 341 MPa is obtained
from the sample made with 1525iC inclusion for 0.0.0533 s~ 'strain rate. From the SEM fracture
analysis, the Mg-37n-3Sn-0.7Mn alloy and Mg-3Zn-35n-0.7Mn /SiC composite exhibit the almost
same type of fracture called quasi-cleavage regardless of the % addition of SiC reinforcement. It was
observed that the increase of SiCweight fraction increases the UCSbecause ofits increased load-
bearing capacity and reduction in cleavage facets.

1. Introduction

Magnesium (Mg} alloysand composites have various applications in an automobile field and in making of
human implants because of its high strength to weight ratio and biocompatibility of magnesium [1, 2]. The
success of these applications depends on the superior mechanical and physical properties shown from the
studies carried out by many researchers; it is evident that the addition of Zn, Snand Mn iscome to improve the
mechanical properties of magnesium alloy. Reinforcing of SiC, also drastically influence the mechanical
properties. Some researches were extended with various magnesium alloys with composite nature developed
through different processing [ 3—12]. TheMg-1.0Mn alloy by casting followed by hot extrusion obtained superior
mechanical properties [ 13]. The high strength TAZ1031 Mgalloy at a ram speed of 0.1 mm /s and an extrusion
temperature of 250 °C the same values were used for this study too [ 1 4]. The addition of Sn to the Mg-6Zn-1Mn
alloy improved mechanical properties [ 15]. The effect of SiC particle reinforcement in AZ91 alloy and attained
improved tensile and yield strength in AZ91/35iC composite. SiCp reinforced in AZ31B alloy improves the
mechanical properties and refined the grain size of AZ3 1B/ SiCp composite [ 16, 17]. Taguchi based grey analysis

©2020 The Author(s ). Published by IOP Pub lishing Ltd S|gnatu p@? Verified
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Dryv Shiding Friction of A1-S1-B4C Composites
Prepared Through Powder Metallurgy using

Taguchi Design

)]

Crmc: for
wpdates

Abraham Subaraj. M, Bensam Raj. J, Naveenchandran. P, Christopher Ezhil Singh. S, G.Glan
Devadhas

Absrract: This research paper discuss abowur rhe fricfion
belravior aof Al-1258f-xBsC compeosites prepared through powder
metallnrgy  method by varving the weight percenrage of
reinforcement (x = 2, 4, 6, & and 10) content. The samples were
Prepared by nusing die and punch assembly and rhe Inbricant nsed
ro eject the sample from the die was molvbdennm disulfide. The
compaction was done by nsing compression resting machine by
applyving a pressnre of 800MPa. The dry siiding friction beltavior
af the sample was conducred omn Pin-on-Disc machine and the
experimental valnes of fricfion were calibrared. Tagruchi design
experiment was done by applving L25 orthogonal array for 3
Sacrers ar 3 levels for rhe response parameter coefficient of
Siiction. Analyvsis of Variance demonstrated by Mean and SOV
ratio table for coefficient of friction was discussed and from the
table it can be seemn thar the reinforcement playvs a main role, when
the compared with load and sliding distance. The mnormal
probability plor slhrows thar the residunals falls near fo the red line, ir
indicare firar the error vailnes were less in (e model.

Keywords: Al-Si-BsC, ANOVA, P'M, Taguchi design, Col.

I. INTRODUCTION

Alum_i.nium based composites is commonly utilized in
manufacturing to variety appropriates variations to improve
the tribolgical in addition to mechanical properties. Al based
composites is strengthened to afford extra strength to metal
[1]. The light weight metal Al alloy is strengthened by some
of carbide or oxide materials. Among Al alloy i1s the best
utilized matrix metal for the planning of lght weight
commercial products [2]. The CoF have been conceded out in
this effort Taguchi technique is utilized for optimization of
factors and ANOWVA i1z conceded out [4]. The friction
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behaviour on Al based composites utilizing Tagucha
techmique with load. reinforcement, sliding distance as imput
and output as CoF. ANOWVA demonstrates the sigmificant
factors for controlling the friction. This research work the
friction behavior of Al-1251-xB4C composites prepared
through powder metallurgy method by wvarying the weight
percentage of reinforcement (x = 2. 4. 6. 8. and 10) content.
Taguchi design experiment was done by applying L25
orthogonal array for 3 factors at 5 levels for the response
parameter coefficient of friction. Analysis of Variance
demonstrated by IMiean and S/IN ratio table for coefficient of
friction was discussed and from the table it can be seen that
the reinforcement plays a main role, when the compared with
load and sliding distance The normal probability plot shows
that the residuals falls near to the red line, it indicate that the
error values were less in the model.

II. EXPERIMENTAL PROCEDURE

The aluminium and silicon powder was purchased from
metal powder COoOmpany. Thirumagalam Madurai,
Tamilnadu, India. The particle sizes of the two powders were
40pm with purnity 99.5%. The powders were mixed in high
energy ball mill for 30min for homogenous mixing The
mixed powder were compacted m die and punch assembly
with a pressure of 800MPa in compression testing machine.
The samples with 10mm diameter and 30mm height were
used for the dry shiding friction and wear on pin-on-disc
machine.

IITI. TAGUCHI DESIGIN

The influence of input parameters on the friction
parameters was deliberate utilizing the Taguchi’s method.
Mext leading the trial test, it was obwvious to select the levels
of experiments. For the current circumstance, process
parameters deliberated are reinforcement, load. and SD
changing at 5 levels. Friction trials were showed in
agreement to say trial plan and response was measured as
specified in Table 1. The mnput parameters such as
reinforcement (A). load (B) and SD (C) at 5 levels were
deliberated for this current work. With the design plan of 25
orthogonal array. the trial levels were obvious and revealed in
Table 2.

Table 1 trials and levels

Factors Levels

1]

Fa

Wit % BaC 2 |

Porrbalicboed B
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Analysis of Sneak Path Issues in Memristor Ba
Crossbar Nonvolatile Random Access Memory

sed 4x4 And 8x8
Array

Dr. V. Saminathan, Dr. V. Sampathkumar, Dr. P. Sridharan

155Ue

Abstract Vol 63 No. 5 [2020)

Mumerous memory vendors are pursuing different categories of memory
cells that can deal with more density, nonvolatility, extreme performance
and leng endurance. There are a number of on-going determinations to
architect main memory systems with these novel NVRAMs that can contest
with traditional DRAM and SRAM systems. Every NVRAM has individualities
that entail novel micro architectures and procedures for memory access.
Resistive memories have commenly been premeditated as substitutes for
level two and secondary level caches because of their low leakage energies.
In this paper, we examine a memristor-CMOS based nonvelatile random
access 4x4 and BxB memory array and also investigate the sneak path
problem. It can be evaluated by intreducing three types of array structure
such as grounded array, floating array and gated array structure.
Furthermore, the sneak current, noise margin and power consumption of
the proposed array structures related to these solutions can be evaluated

during different memeory operations.
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Energy is one of the most significant products to power
the global economy as stated by the World Trade
Organization (WTQ). The world’s population is expected
to upsurge from 7.1 billion 1n 2013 to @ billion in 2040,
with the growth-focused in Africa, India, Southeast Asia,
and the Middle East. The massive growth of world
population, advanced technical developments, and a
higher standard of living in the industrially developed
nations has led to a complicated situation in the field of
energy supply and demand. The Scenario of New
Policies include platforms to backing non-conventional
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TECHNICAL SCIENCES, Vol. 68, No. 6, 2020
DOI: 10.24425/bpasts 2020135379

MATERIAL SCIENCE AND NANOTECHNOLOGY

Optimization on friction and wear behaviour of Al-Si alloy reinforced
with B,C particles by Powder Metallurgy using Taguchi design

R. JEYA RAJ!, LENIN W.A. ANSELM?2, M. JINNAH SHEIK MOHAMED?Z,
S. CHRISTOPHER EZHIL SINGH>*, T.D. JOHN?, D. RAJEEV®, G. GLAN DEVADHAS?,
K.G. JAYA CHRISTYANS® R. MALKIYA RASALIN PRINCE”, R.B. JEEN ROBERT?®

! Department of Mechanical Engineering, Marthandam College of Engineering and Technology, Marthandam, Kanyakumari, Tamilnadu, India
2 Engineering Department, Mechanical Section. University of Technology and Applied Sciences-Shinas, Sultanate of Oman
* Department of Mechanical Engineering, Vimal Jyothi Engineering College, Chemperi, Kannur, Kerala, India
* Deepartment of Mechanical Engineering, Mar Ephram College of Engineering and Technology, Marthandam, Kanyakumari, Tamilnadu, India
* Department of Applied Electronics and Instrumentation Engineering. Vimal Jyothi Engineering College. Chemperi. Kannur, Kerala, India
SDepartment of Mechanical Engineering, Ramaiah Institute of Technology, Bangalore, Karnataka, India
7 Drepartment of Mechanical Engineering, Karunya Institute of Technology, Coimbatore, Tamil nadu, India
® Department of Mechanical Engineering. AAA College of Engineering and Technology, Sivakasi, Tamil nadu. India

Abstract. This research paper discusses the friction and wear behaviour of Al-125i alloy reinforced with B,C prepared through Powder Met-
allurgy (P/M) method by varying the weight percentage of reinforcement (x = 2, 4, 6, 8, and 10) content. The samples were prepared by using
die and punch assembly and the lubricant used to eject the sample from the die was molybdennm disulfide. The compaction was done by using
a compression testing machine by applying a pressure of 800 MPa. The dry sliding friction and wear behaviour of the sample was conducted on
a Pin-on-Disc machine and the experimental values of friction and wear were calibrated. The Taguchi design experiment was done by applying
an L25 orthogonal array for 3 factors at 5 levels for the response parameter Coefficient of Friction (CoF) and wear loss. The SEM images
show the shape, size and EDX confirm the existence of Al, 5i, B,C particles in the composites. Analysis of Variance (ANOVA) for CoF of S/N
ratio, shows that the reinforcement having 34 92% influence towards the S/N ratio of CoF, ANOWVA for wear loss of S/ ratio shows that the
sliding distance having 46.76% influence towards the S/N ratio of wear loss, when compared to that of the other two input parameters. The
interaction line plot and the 2Dsurface plot for CoF and wear loss show that the increase in B.C content decreases the wear loss and CoF. The
worn surface shows that the B,C addition will increase the wear resistance.

Key words: Al-Si, B,C. ANOVA, Taguchi design, CoF and wear loss.

1. INTRODUCTION

Aluminivm based composites are commonly vtilized 1n man-
ufacturing to change variations in the improvement of the tri-
bological in addition to mechanical properties. The Al based
composites are strengthened to afford extra strength to metal
[1—3]. The lightweight metal Al alloy is strengthened by some
of the carbide or oxide materials. Among Al alloy 1s the best
utilized matrix metal for the planning of light weight com-
mercial products [4—5]. Optimization of process parameters
analysed by performing the milling machining of hardened
steel by varying each parameter for 116 orthogonal array and
output Parameter as surface finish. The result shows that radial
cutting depth and the interaction between the radial and axial
depth of cut are the most relevant parameters [6—7]. The face
milling operation on Al§061 material according to Taguchi
Orthogonal Array (0OA) and Artificial Neural Network (ANN)
model for various combinations of control parameter, con-
cluded that both the experimental approaches got almost the
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same for surface roughness value [8—10]. The effect of cutting
parameters on machine tool vibration and surface roughness
was carried out in high precision CNC milling machines. Com-
paring the ANOVA results for full factorial and Taguchi design
of experiments techniques it was found that Taguchi design
of experiments 1s better and reliable to obtain optimal num-
ber of experiments [11-13]. Optimization of cutting process
parameters increases the efficiency and improves the quality
of the component [14]. The second order equation developed,
and it has shown good correlation between the predicted and
experimental values [15]. The Taguchi method has been suc-
cessfully employed for optimizing the process parameter of
milling of mild steel: it provides a systematic and efficient
methodology for optimal milling parameters [16]. The CoF
have been conceded out in this effort. Taguchi technique 1s uti-
lized for optimization of factors and ANOWVA 1s conceded out
[17]. The friction behaviour on Al based composites utilizing
Taguchi technique with load, reinforcement, sliding distance as
input and output as CoF. ANOVA demonstrates the significant
factors for controlling the friction.

In this research work, we discuss the Taguchi technique
on dry sliding wear and friction behaviour of Al-12Si1 alloy
reinforced with B,C particles prepared through P/M method by

wvarying the weight percentage of remforcg;m}amfe’ﬁiﬁ/énﬂed
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EARLY DETECTION AND

CLASSIFICATION OF BREAST TUMOR
FROM MAMMOGRAM IMAGES

'Dr. Jayesh George Melekoodappattu, “Dr.V Vijikala, *Dr.D.Anto Sahaya Dhas

ABSTRACT - A low dose X-ray technigue of the breast known as mammography is popular due to its

advantages over other imaging techniques. Even though only 2 percentage chance of being malignant radiologist

wsually recommend for a biopsy test. The unwanted biopsy test not only increase the anxiety among patient but

also enhance the health care cost The existing CAD system may misinterpret the suspicious lesion as false

positive or false negative. To avoid such misinterpretation it is necessary to improve the existing CAD system

such that it will accurately predict the suspicious lesion. This paper presents a novel approach which compares

several hybrid image processing technigues to enhance the accuracy. Hyvbrid technigue is defined as the

techmique which combine rwo or more technigues together. The accuracy of the proposed system is obtained as

95 percentages.

Key words- CAD,; Mammogram,; Median filter; Preprocessing, FCM; PS0; GLCM; Genetic Algorithm

I. INTRODUCTION

Breast Tumor 15 considered as a main cause of mortality in women. According to national cancer institute,
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A tumour segmentation approach from FLAIR MRI brain images using SVM and genetic algorithm
by S.U. Aswathy: G, Glan Devadhas; 5.5, Kumar
International Journal of Biomedical Engineering and Technology (UBET), Vol 33, No. 4, 2020

Abstract: This paper puts forth a framework of a medical image analysis system for brain tumour segmentation.
Image segmentation helps to segregate objects right from the background, thus proving to be a powerful tool in
medical image processing. This paper presents an improved segmentation algorithm rooted in suppaort vector
machine and genetic algorithm. S¥M is the basis technigue used for segmentation and classification of medical
images. The MRI database used consists of FLAIR images. The proposed system consists of two stages. The first
stage performs preprocessing the MRI image, followed by block division, The second stage includes - feature
extraction, feature selection and finally, the SVM-based training and testing. The feature extraction is done by first
arder histogram and co-occurrence matrix and GA using KMN is used to select subset features. The performance of
the proposed system is evaluated in terms of specificity, sensitivity, accuracy, time elapsed and figure of merit,
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Abstract

Breast imaging technique called mammography has gained bigger attention
among the researchers for the diagnosis of breast malignancy in the woman.
Mammogram screening is the most effective procedure to visualize various
potential problems in the breast. The two most common features connected
with breast tumors are mass lesions and microcaleification. The collection of
suitable image preprocessing, segmentation, feature extraction, selection and
prediction alporithms play an essential role in the accurate detection and clas-
sification of cancer on mammograms. Classification techniques estimate
unlabeled datasets class labeling depending on its similarity to the pattern
learned. The Glowworm Swarm Optimization(GS0O) algorithm is ideal for find-
ing several solutions, and dissimilar or equivalent objective function values at
the same time. This feature of GSO is useful for optimizing the feature set
obtained from multiscale feature extraction procedures. Poor performance in
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Driver Exhaustion Detection Systems

6 Pages - Posted: 7 Apr 2020

sharija ajeer
Vimal Jvothi Engineering College

Akhila Mathew
Vimal Jyothi Engineering College

Date Written: March 12, 2020

Abstract

Driver exhaustion throughout travel square measure comic main causes for expressive pathway mishap.
Accordingly, exhaustion correspondent transportation mishap possess a better dumps furthermore beginning
additional harm toward effective climate in comparison among collision wherever farcical automobilist square
measure vigilant. A system which will facilitate to extend observance of the motorist and build him alert from
fatigue state by supply timely warning may facilitate to forestall several collision, as well as therefore

emancipate comage as well as scale back secluded misfortune. During this paper, various method to notice
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Approaching Bus Driver Collapse Exposure Entity
Situated upon Rumbustious Observable Inquiry as
Concerns Eye Eventuality

Sharija P', Akhila Mathew”

'M.TECH Graduate, *Assistant Professor, Department of Computer Science and Engineering, Vimal Jyothi Engineering College
Chemperi, Kerala, India

Abstract: Drivers exhaustion is one in ensemble effective ultimate considerable causation away from service collision, decidedly
considering operator based on immense transport. Recommend a perceiving situated exhaustion exposure entity con- sidering
indigene monitoring, whatever endure straightforward including versatile considering organization frendy integrate including
enormous automobile. Effective entity repose based on section containing head-shoulder exposure, foce exposure, eye pair
exposure, eve observance appraisal, indolence frequency percent based on eyelift desistance appraisal, mouth exposure, as a
conseguence exhaustion level apportionment. A study measure of Eye Closure’s Percentage on effective confinual surface of
eye observance endure specify, and therefore the operator states are classified on that. In venture, complete evaluations
maoreover investigation connected with contemplated algorithms, similarly as measuring with ground truth on Eye Closure’s
Percentage computation endure achieve. Impressive experimental repercus- sion show effective benefits of the entity on accuracy
ilong with stableness as long as expressive investigate latitude immediately upon a camera of an sloping observe angle to
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Kidney Transplantation System for Matching and
Donor Recipient Verification using BlockChain

Abhinav C', Arjun Govindan®, Ajay Joy', Midhun Devasia®, Akhila Mathew”
-2 3 YEirst BTech Students, “Second Assistant Professor, Department of Computer Science and Engineering, Vimal Jyothi
Engineering College Chemperi, Kerala, India - 670632

Abstract: Kidney failure or end-stage renal disease (ESRD) is the last stage of chronic kidney disease. Kidney transplantation is
the only one solution for this problem. Individuals suffering from kidney foilure today foce significant challenges in order to
obtain a Doner. The use of Blockchain promises to provide an avenue of decentralized system for kidney transplantation. In
kidney transplantation, time is a critical foctor so by using the Kidney transplantation system with BlockChain can give a
transparent and time effective Kidney match. Originally devised for the digital corrency, Bitcoin, but there are other potential
uses for the technology such as security and transparency. Hence we propose a system using Blockehain that can verify and
virlidate which matches a potentiol donor and recipient. Qur system is based on Blockchain that can match a recipient with a
potential donor. Various parameters are evaluated and a suitable match for the recipient is found. The involvement of third
parties will not be there in the transplantation procedure. The patient gets the kidney in a time effective manner. And we have
maore relinble and secure procedures for kidney matching. The willing donor can easily register in the system and moke
fransparent transplantation.

Keywords: Kidney; Transplaniation; BlockChain; Donor; Recipient; Doctor;
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SCRIPT IDENTIFICATION: A REVIEW
lRa.njitha C.R. ’Reema Mathew A. 3Lek£.lm1y S

1,23

Dept.of electronics and communication, Vimaljyothi enginecring college. Kannur.kerala.India

ll‘anj ithacrl2(@gmail.com, 2re emamathew(@vjec.ac.in, %1 ekshmyharif@vjec.ac.in

Abstract: In a multilingual., robust learning
environment, identifying a script in the field
is very important. Textual identification is an
important task, especially in India, where
there are 13 different texts for 22 languages.
Text filtering, aufomatic translation, OCR
(Optical Character Recognition) and text
location identification are the main
applications for script identification. In
recent vears, with the widespread use of the
Internet and text processing
around the world, scripting techniques have
become increasingly important in the field of
pattern recognition. Script Identification
refers to techniques for distinguishing
different texts into multilingual and graphic
texts.

automated

LINTRODUCTION

Ewvery human core of the population has
a collection of languages which belong to that
country and are considersed to be its inherent
characteristic. The root of human languages has
been the topic of intellectual discussion for
many decades. Even after so much study, there
was no agreement on definite origin. Similarly.
no agreement was reached at the age of the
human language. This problem is made more
complex by the fact that there is a deficit in
direct undeviating facts. As a result, researchers
secking to discover and investigate the origin
and genesis of languages must draw inferences
from other forms of data and information such
as archaeological evidence. language learning
hypotheses, fossil records. current linguistic
diversity. and by similarities and analogies
between the human communication system and
the communication systems used by animals.
For communication of messages in a language,
a writing method is popularly defined as a
systematic, structured., and routine process for
storing and transmitting text. This is achieved
by using a series of symbols widely referred to

as characters. for visual encoding (writing) and
decoding (reading). Collectively, the list of
these characters 1is referred to a script.
Collections of these characters typically contain
numbers and letters. The attributes of writing
systems can be broadly categorized into:

1. Alphabets: includes a standard set of letters
consisting of wowels and consonants which
encode, on the basis of the general law. that the
letters reflect simple, significant sounds which
are the phonemes of the spoken language.

2. Syllabaries: Generally, the syllabaries here
correlate a syllable to a sign (these are usually a
pair or group of phonemes and these are used as
units for building words).

3. Logography: Here the character represents
each unit of sentences. phrase or morpheme.
They can be in groups or two groups of
characters.

Script Writing Systems

N S

Logographic Syllabic Featural Alphabetic

e.g. Chinese e.g. Japanese e.g. Korean e.g- Arabic

Fig. 1 Commeon script writing systems

Seript Identification is intended to
predict the script of a given text. which has a
very important role in multilingual
programming. Under several areas. it is
necessary to determine which language model
should be used for further identification or
textual recognition. Pre-paper work.,
handwriting and wvideo owverlay. in which texts
have a clear layout and clear context. have
achieved great efficiency. But in the case of
identifying Scene Text Script, which extends
the application to many fields such as image
Comprehension. other problems arise, such as
complex content, different text types and
different sounds, and so on. Our work focuses

ISSN (PRINT): 2393_8374, (ONLINE): 2394 0697, VOLUNME-S, ISSUE_1, 2021

VIMAL JYOTHI ENGINEERING COLLEGE

,"E FR?

CHEMPERI, KANNUR, KERELA

Signature Not Verified
g fp

)

Principal.VJEC

Page 16 of 28




:-,,r voTHeS
g RiNG GO

CHEMPER!

VIMAL JYOTHI

ENGINEERING COLLEGE

JYOTHI NAGAR, CHEMPERI -

Affiliated to APJ Abdul Kalam Technological University, Approved by AICTE
ISO 9001 : 2015 Certified | Accredited by Institution of Engineers (India), NBA, NAAC
Ph: 0480 2212240, 2213399 Email: office@vjec.ac.in Website: www.vjec.ac.in

NAAC Cycle 2

670632, KANNUR, KERELA

Criterion: 3.3.1

15(2020-21)

ﬂg@.‘lﬂﬁ L _,9{\9

L
= @E
‘,'_'.-\

s

Yorryey¥

T

%

>

IDENTIFICATION OF PLANT DISEASE: A REVIEW
'Nimisha Manoharan, Ms. Reema Mathew. 3Mr.Vinod Jthomas
'Mtech Student., 2Associate Professor. 3 Associate Professor
l’z’gDepartulent Of Electronics And Communication.
Wimal Jyothi Engineering College. Kannur,Kerala
Email: 111i.111is.ha111ith1.1-@@nail.con1_. reemamathew(@wvjec.ac.in, ~vinodkurisinkal(@vjec.ac.in

Abstract— Agriculture has become
something quite just a way of feeding ever-
increasing populations. It's mnecessary to
believe agriculture wherever there's a further
70th population of an Asian country. meaning
it feeds an homnest sort of people. Less crop
quality thanks to disease is taken into account
to be the foremost mnecessary. By the
identification ofdisease we can avoid loss of
production. Disease detection is that the step
of inputting a  picture preprocessing,
segmenting,feature extracting and classify the
mages. The images of the leaves are given to
identify plant diseases. It’s also wuseful to
classify illnesses of plants for farmers.

I. INTRODUCTION

In the world,invariably been within the field of
agriculture. The number of damaged plants is
inereased wvery fast. If the leaf of the plant is
plagued by the unwellness, it'll cause a decline
in crop production. If the detection and
classification of leaf disease as early as possible
is wital for farmers. Leaves of the plant are
accustomed acknowledge and classify the leaf
disease by ecarly detection wictimisation the
image process system. Some disecases that have
the potential to have an effect on plants will
cause overwhelming money. social and
ecological losses. Digital image process early
detection of unwellness is extremely wital in
accuracy.

This will facilitate farmers assess and create
early choices concerning the kind of unwellness.
This analysis addresses many varieties of image
process techniques for the identification of
diseases within the plant. Unit one provides
associate degree introduection to the
identification of plant disease. Unit 2 describes

the process steps of pictures followed by Unit 3.
a literature survey is given. In fourth section.
table offers fast details on the strategies and
techniques of varied articles by each writers and
ends with section five, paper offers conclusions.

In the field of agriculture, watching the well-
being and illness of crops is very imperative for
the roaring production of crops within the
cultivation sector. This wants glorious time
interval and employment package. The image
handling technique are often used at the location
of leaf disease. within the field of agriculture,
watching the well-being and illness of crops is
very imperative for the roaring production of
crops within the cultivation sector. This wants
glorious time interval and employment package.
The image handling technique are often used at
the location of Ileaf disease. image pre-
processing will update the standard of the image.
Image process analytics will manufacture
fantastic results. It integrates shift of color area.
improvement of pictures, and segmentation of
pictures. The infection facet effects on the
leaves., stem. and fruits will largely be seen.
associate sign of infection could seem on the
leaf of the plant. Image process is that the
improvement of the image that an image
manages to form some uses. After taking a
picture involves sharp a picture from the center.
light edges. differentiating image progression. or
brightening a picture., evacuating mnoise The
preparation of the image has the potential to tell
apart a number of varieties of leaf diseases. like
to detect the sides of the unhealthy leaf and stem
(11) to search out the shape of the discased space
(iii) to make a decision the colour of the
diseased space (iv) to differentiate the image
parts (v) to section the picture.
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Machine Learning and Internet of Things based
Fruit Quality Monitoring System: A Proof of
Concept Implementation and Analysis

Annmariya E §*, Farhana Mohammed Al¥, Mariya Saju’, Sachin Saju®, Neena VV*°
L1248 Tech Student, ®Associate Professor, Dept. of Computer Science and Engineering, Vimal Jyothi Engineering College, 670
532, Chemperi, India

Abstract: Food safety is imperative to avoid food borne diseases and to ensure the public health. Monitoring of perishable food
products and early detection of degradation will avoid loss due to food wastage and ensures the freshness of food. In this
scenario, remote monitoring of froits during transportation from field to shelf can ensure the gquality of fruit. Recent
technological advancements like Internet of Things and Machine Learning (ML) has significant methodologies which can
improve the froit quality monitory process's cost and time efficiency. This paper describes the concepts, architecture, proof of
concept implementation and results analysis of such a Fmit Quality Monitoring System (FQMS).

Keywords: Fruit quality, Bioinformatics, Internet of Things, Machine Learning, Deep Learning

L INTRODUCTION
Food is the main energy source for the living being, intrinsically food quality and safety has heen within the highest demand
throughont the human history. The standard of food must be monitored, and it must be prevented from rotting and decaying because
of atmospheric factors like temperatare, humidity, and darkmess. Therefore, if is necessary to put quality monitering devices at food
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Automatic Form Filler

Athulya Maria Babu', Anu John®, Juhi Krishna’, Jasmin Jn}"", Ancy K. El.mny5

12348 Tech Student, Dept. of Computer Science and Engineering, APJ Abdul Kalam Kerala Technological University, India

* Assitant Professor, Dept. of Computer Science and Engineering, Vimal Jyothi Engineering College, Kannnur, India

Abstract: In the present world, the elderly and ilfiterate people find it difficult to fill a deposit or withdrawal form in a bank. They
aften reguire the help of lterate people to fill the form. To solve this problem, we infroduce an auwtomatic for filler that would
take the customer speech in Malayalam as input and produces the required form. The system is implemented using python
maodules that invelves fext-to-speech conversion, language transiation, speech-to-text conversion, pdf generation, etc. The system
uses googletrans module for translating Malayalam to English and vice-versa. It also uses gTTS module for fexi-to-speech
conversion. The system uses speech-recognition module for converting speech fo text format and reportlab module for producing
the required form in PDF format. The input speech is converted to text using Speech-recognition module amd the generated text
is then used for language translafion by googletrans module. The questions fo be asked is converted from text to speech gTTS
module. The system takes both account number and amount from the customer and generate the form with correct entries in
PDF format. The genervated form is sent to the counter for further processes.

Keyword: Speech recognition, Speech-to-Text, Text-to-Speech, Transiation, Malayalam.
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Weight optimized neural network for heart disease prediction using hybrid &5
lion plus particle swarm algorithm
Renji P. Cherian ", Noby Thomas ", Sunder Venkitachalam°
* Professce, Deparnnent of Computer Science & Enghaering, Vimal Jyoohi Enginesring Colicge, Clwreperd, Koy, Infie
"Aubmnho[nm St. Joseph's College of Pharmexy, Cherthela, Infia
* Asdseont Profesior, Deparmwent of Computer Schence & Enginoering, Adi Shankara hatinne of Engfacering and Technokyy, Kalody, Inda
ARTICLEINFO ABSTRACT
Keywordic Heart disease remains one of the significantcauses off bty and morbid gt the waorld’s population.
Heart discase Redkxlnghﬂndtmumnﬂdsrdasmoflh:nulmmlnclmcaldxaanalym.slnumenumbﬂddan
Fotung expeacrion is rising gradually, it is muchcomplicateds Ing and § g. and especially, it becomes difficult to
:‘;'d“"TA maintain the ebealthcare data. Mmumcwemummddmmmkmngwmmbem
sentialfacet in this research area. In this scenario, this paper alms to propose a new heart disease prediction
model with the inclusion of specificprocesses like Feature Extraction, Record, Attribute minimization, and
Classification. Initially, both statistical and higher-order statistical features are extracted under feature extrac-
tion. Subsequently, the record and attribute minimization carried out, where Component Analysis PCA plays its
majar role in solving the “curse of dimensionality. Finally, the prediction process takes place by the Neural
Network (NN) medel that intake the d lly reduced f A , the major intention of this paper
deals with the accurate prediction. Hence, It is planned to Influence the utlity of meta-heuristic algorithms for
the weight optimization of NN. This paper introduces a new hybrid algorithm med Particle Swarm Opeimd-
zation (PSO) merged LA wpdate (PM.LU) algorithm that solves the above. crisis, which
hymdslhtmrptofl.lm Al;mthm (LA) and Pb()nlgmnhm. Finally, lhed‘ﬂﬂenty of propased woek s
pared over other ¢ pproaches and its superiority Is proven with respect to certain performance
Fram the analysis, the pr d PM-LU-NN scheme with regards to accuracy is 3.85%, 12.5%, 12.5%,
3.85%, and 7.41% better than LM-NN, WOANN, FF.NN, PSO-NN and LANN algorithms,
LR, NN approaches, and it also deploys more clustering techniques
5 . [14,15,40,44] for effective prediction.

Heart failure, also known as congestive heart malfunction, it happens
when the heart could not be able to pump sufficient blood to meet with

Disease prediction systems have been playing a significant role in the
life of people, and it has been comsidered asan important topic, as a
prediction of the diseases is essential for people to lead a well settled life

1-31. Disease prediction [4 6] thus remains much important for health
care groups for arranging better medical care for patients. The recent
devel of data mining techni has caused numerous disease

the needs of the body [16]. The threat factors for beart disease comprises
heart attack, high blood pr obesity, a g, alcohol addict,
vitamin deficit, heavy metal toxicity, sleep apnea, being inactive, and an
improper diet (together with salt and animal fats) [17,18,47). Therefore,

the medical specialists recognize the damages that had occurred in a
natinat' e hoart snd teet it heow well the hland ic mimned in the heart of
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Abstract
The Internet has become so popular that most of the activities like

communication, exchange of messages and commercial and non-commercial
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Frame-Angle Controlled Wavelet Modulated
Inverter and Self-Recurrent Wavelet Neural
Network-Based Maximum Power Point Tracking
for Wind Energy Conversion System

TEENA GEORGE - ', (Member, |IEEE), P. JAYAPRAKASH ", (Senior Member, IEEE),
UMASHANKAR SUBRAMANIAM 2, (Senior Member, IEEE),
AND DHAFER J. ALMAKHLES 2, ({Senior Member, |IEEE)

" Ieparimen of Electricel and Electronics [Eng ing, Lo Callege of B nng Kannur, A. F 1. Ahdul Kalam Technologicsl Universiny,
Thansvemanthagesram &45014, India
*Renewntile Energy Laboratory, Depanmest of Commusications mnd Networks Engineering, Prince Sultan University, Riyad | 1386, Saudi Arabis

Comresponding auibor: Teena Gearge (leena g8 76 gmail.com)

Thes work was supported in part by the Centre of Excellence in Systems Energy and Environment ({CESEE), Government College off
Engineering, Kannur, Indii, and in part by the Benewahle Energy Reseanch Lab, College of Engmeering, Prince Sullan University, Riyadh,
Sah Arabia

: ABSTRACT In this work, a new control methodology is proposed for Type -IV wind energy conversion
system (WECS) using a self-recurrent wavelet neural network (SEWNN) control with a Vienna rectifier
as the machine side converter (MSC). A SEWNN combines excellent dyvnamic properties of recurrent
neural networks and the fast convergence speed of wavelet newral network. Hidden neurons of SEWNN
contains local self-feedback loops, which provide the memory feature and the necessary information of past
values of the signals, allowing it to track maximum power from WECS under varying wind speeds. The
Vienna rectifier allows unity power factor operation (o increase electrical efficiency. Frame angle-controlled
wavelet modulation is proposed for the grid side converter (GSC). Wavelet modulated inverter produces
output voltage fundamental components with higher magnitudes than those obtained from the pulse width
modulated inverters. The non-linear load compensation and power quality enhancement are achieved by
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MODELING AND CONFIGURATIONS OF AN

ELECTRIC VEHICLE

Shelma George

Assistant Professor, Department of Electrical and Electronies Engineering, Vimal Jyothi

Engineering College, Kannur, Kerala, India

ABSTRACT

The vehicle modelling and configurations of an EV power-train is analyzed here.
Electric Vehicle means, the propulsion power is solely produced by electrical means.
Electric Vehicle are enjoving more widespread customer acceptance as personal

vehicle because of their performance and economy in running cost

Al electric

vehicles use a battery pack to store electrical energy that powers the motor. Electric
Vehicles are also known as battery electric vehicle. The charging of the battery of an
EV can be done by plugging it. Since there is no tail pipe emission, EV's are
considered as the zero emissions vehicles. The modeling of a vehicle and various
configurations of EV based on the power train and power source is presented here.

Key words: EV-Electric Vehicle, HEV-Hybnd Electric Vehicle, BLDC-Brushless
DC, LMV-Light Motor Vehicle, FG- Fixed Gear, D- Dnfferentials, EM — Electrical
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A DBibliometric Review of Stock Market Prediction:
Perspective of Emerging Markets

Arjun Remadevi Somanathan'®, Suprabha Kudigrama Ramsa?®
| PNational Institute of Technology Karnataka, Karnataka 575 025, India

Absiracy — The objective of the paper is to idemtify predictve
models in stock market prediction focusing on a scenario of the
cmerging markets. An exploratory amalysis and conceptual
modelling based on the extant literature during 1233 to 2020 have
reen wsed in the stwdy. The databases of Wel of Science, Scopus,
and ISTOR ensmre the reliabilicy of rhe lireramre. Biblinmerrics
and scientometric technigues have been applied o the retrieved
articles to create a conceptual framewoerk by mapping interlinks
and limitations in past studics. Focus of rescarch is hybrid models
that integi-ate big data, social media, and real-time streaming data.
Key finding is that aciual phenvmena aflleclting sivck markei
secrors are diverse and, hence, limired im generalizavion. The
future research must focus on moedels empirically validated within
the emerging markets. Such an approach will offer an insight to
analysts and rescarchers, policvmalzers or regulators.

Keyworcdy — Biblivmeirics, emerging markeis, stock marked
predicrion, sysremariec review.

I INTR.ODUCTION

Eesearch in the field of stock market goes back to the early
1930s. Apart from concrete theories. most studies have
contributed to merging and sub-diverging of academic
disciplines and varicd findings. The carlicst rcal stock market
recorded in human history was Amesterdam stock exchanpge in
1602, Securities or shares/stocks that are comprised of different
companies or firms can be grouped and tracked under a
commeon notion <alled a stock index. Defore the turn of the 21st
century, this very definition has paved the way to different
notions with the rise of clectronic financial markets [1]. It is
human pesychology that investors and other stakeholders in this
market wish to get profit regardless of actual cconomies
inweolved in the transaction environment. From the perspective
ol acadenne disciplmes of Stausocs and Finance, mescaichens
started looking into how the stock market behaves or prices can
be predicled [2]. Thnee key (heories have been developed Gom
the earliest studies: tandom walk hypothesis (RWH). etticient
ma kel hypothesis (EMED, and noisy ma kel hypothesis. In the
current study. some major contributions are as follows.

1. The research growth of stock marker prediction models

documented from 1933 to 2020 are extracted from Web
ol Science and Scupus.

' Conespunding aulbior e-memil. ajis123 @eawmil cons

22020 Axjun Bemadevi Somanathen, Suprabha Eudigrama Rama.

2. The authors analyse the major factors., such as most
moductive and mllucotal rescarchers, boghly  cated
journals.

3  TDerailed synthesis of top papers on the hasis of the woral
citations recerved till date from both databases.

4. The visualization ol the lnghly mluemizal works and
inter-referencing in thas ficld arc displaycd using citation
dara

5. In additton to bibliometnie methods, theoretical
implications are disenssed from the influential papers on
the practicce of cmerging markcts to provide the arcas for
firmre smdies

Bibliometrics or scicntometric analyvsis 1s the rescarch ficld

tn analyse coarent trends in the lteramre of a specific research
ficld and dclivers procedurces and smpctuses for futurc rescarch
Earlier_ [3] have provided precise explanation of a bibliometric
study. Similarly. onc smdy by [4] has given the motiwvation to
work in this area Rest of the paper is organised as follows
Section 2 provides a review of literature. Section 3 mtroduces
the research methodology. The framework is proposed
Scction 4. Finally, conclusions arc drawn in Scction 5.

II. LITERATURE REVIEW

In the current study. two research questions are addressed.
Research Questien 1: Which are major predictive models tor
stock e kel prediclion i e pmy mankels? Thos leads w the
investigative question IQ 1: Why is there a dearth of research in
stock market forecastng models focused on sector/industrial
categornes i emerging markets? Research Question 2: What are
emerging research themes of stock index forecasting in this
scenario? The mvestigative gquestion 15 IQ2: How can different
theoretical frameworks of prediction models be validared in the
Indian context?

Tn effort o answer these quesrions, a systematic hur nor
exhaustive review 1s furst camed out. Only scientific
manuscripts are considered in the literanmire review ANy terHany
sourecs or industry reports cte. arc not considered. Then Indian
context works are compared on the basis of methodological
variations, findings and comtributions towards an owerall
research theme, and field of interest Reginning with the
thcorctical perspectives, a random walk hypothesis (RWH)
propoges that changes in stock prices have the came distribution

This is an opem aceess article licenzed under the Creative Commons Attribution License 77

(http /lereativecommons org/licences by 1.0, in the manner agreed with Sciendo.

VIMAL JYOTHI ENGINEERING COLLEGE

CHEMPERI, KANNUR, KERELA

Verified

Principal.VJEC

Page 24 of 28



:-,,r voTHeS
g RiNG GO

CHEMPER!

VIMAL JYOTHI

ENGINEERING COLLEGE

JYOTHI NAGAR, CHEMPERI - 670632, KANNUR, KERELA

Affiliated to APJ Abdul Kalam Technological University, Approved by AICTE
ISO 9001 : 2015 Certified | Accredited by Institution of Engineers (India), NBA, NAAC
Ph: 0480 2212240, 2213399 Email: office@vjec.ac.in Website: www.vjec.ac.in

NAAC Cycle 2

Criterion: 3.3.1

23(2020-21)

www.rericjoumal ait.ac.th

Comparison Method of PSO and DE Optimization for
MPPT1 in PV Systems under Partial Shading Conditions

Neethu M.*! and R. Senthilkumar*

Abstract — Solar power is the conversion of energy from sunlight into electricity by using photovaltaic cell. The
output power of the PV array decreases due to partial shading conditions such as clouds. trees. buildings. etc. There
are a variety af traditional methods are available for fracking maximum power point. But these all technigues

peiformr well only in uniform irradiation conditions, however during partial shaded conditions; these are not capable
fo search the global moximum power poind. Therefore, there @y a proper optimization echnigue s esserdial fOr
maximum power poini tracking i PV system under partial shading condimon. In this paper we will evaluate the
performance of PSO and DE algorithms for maximum power poinf tracking in partially shaded condition with a PV
panel comrnected to load via CUK converter is verified on MATLAR/Simulink enmvironment. The simulation results
shows that the two technigues defeat the partial shading problerms extremely well with a maximum ouwiput power and
the DE mothod has advantages compare fo PS5O method. From this comparison it is ebserved that faster convergence
is achieved in DE algorithm when compared te PSO algorithrm.

Keywords — differeniral evolution algorithm, maximum power pomt mracking, partial shadmg condinon, pariicle

swarm opiimization, photovelfaic.

1. INTRODUCTION

The need for nom-conventiomal and clean sources of
energy 1= increasing  thronghont the world With
increasimg popularity of solar systems, there 1s always an
cminent necd in making an cfficient the PV system. The
elfciency of the eneipy conversion i lbe solir eneipy
systern will be high only at certain voltage and current
conditions at which the power will be maxumum. Hence
the operating pownt 1s called maximum power pownt. It 1s
found non-linear for power-voltage curve of a PV panel
and thereby 1t also depends sunlight imradiance and
temperature of the atmosphere. The variation in voltage
and power duc to temperature is less significant when
compared to sunlight irradiance [1]. Since the sunlight
uradiance 1s not constant throughout the day. the power
output of a PV panel will also not constant. Besides_ the
MPP will also shaft wiath change in sumlight iradiance
and atmosphenc temperature [2]. MPPT techmque 1s to
be used for aclhieve mamumum power under different
temperature and uradiance [3].

Another major problem associated with solar
power generation is handling partial shading condition
(PSC) due to passing clouds. Dunng partial shading
conditions the sunlight irradiance will not be uniform
over the entire panel [4]. In a photoveltaic system. for
obtaining a required power rating the PV panels are
arranged 1 senies and parallel connections. Under
partial shading condition, the PV panels are subjected to

* Department of Electrical and Electronics Engimesring, Vimal Jyothi
Engineenng College. Kanmur. Kerala. India_

lCorrespmtljng author:
Tel: +91 0985595232,
Email: neethum201 (@ gmail com.

non-uniform srradiance and 10 this stthiation the power-
woltage characteristics exlubits multiple power peaks.
The maxmnun of has power prak 1s called global powe
peak (GFPF). The power output of a PV system under
partial shading condition will be a maximum only when
it 1s operated at GPP has been presented in [3]
Therefore. under partial shading condition the operating
point should be maintained at GPP in order to take out
maximum amount of power from partially chaded PV
system [6]. In order to solve the stated problems i1s not
practical; since they create the case of LMPP, hence
partial shadimg algonthm 15 stated. Hence we wuse
artificial intelligence method instead of traditional
methods like perturb and observe., incremental
condinctance method 2ic Thus from this work we have
cimulated of PSO and DE (differential evolution) to
determune the DC-DC converter switching process
specrally CUK conwealer [7].

2. PROPOSED SYSTEM

The block diagram of the partially shaded PV system
selected for amalysis of pamicle swarm optimization
(P50) technique is shown in Figure 1. The proposed PV
system consists of four PV panels in series under
shading condition. CUK boost converter. NMPPT
controller and load. In thic project PSO and DE
technique iz used to determune the best PWM duty for
lhe CUK convellen o back MPP under PSC [8] The
PS0 and DE algorithms are simulated using MATLAB /
SIMULINE and the obtained results are presented in
next section partially shaded condition (PSC) PV panel
connected to load via CUK converter. PSO and DE
algomthm i1s utilized to decide the optimum PWM duty
for CUK boost converter to accomplich most extreme
power Gouin the PV panel under PSC. Scaiching (e best

Technolo perCommbatre-541 004, Tamainada, India.
www. rericjoumal ait.ac.th

£2020 Poblished by EERIC m International Energy Joumal (TET). Selection and/or peer-reviewed under the respon=ibility of the Chrgamzears of the “Artificial
Intellizence, Smart Grid and Smart City Applcation: (ATSGSC-Z019)” and the Guest Editors: Dr. L. Ashok Kumar and D, B Latha (F5G College of
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A Unified Tensor Framework for Clustering and
Simultaneous Reconstruction of Incomplete Imaging Data

JOBIN FRAMCIS, National Institute of Technology Calicut, India
BABURA] M, Government Engineering College Kozhikode, India
SUDHISH N GEORGE, Mational Institute of Technology Calicut, India

Incomplete observations in the data are always troublesome to data clustering algorithms. In fact, most of
the well-received techniques are not designed to encounter such imperative scenarios. Hence, clustering of
images under incomplete samples is an inquisitive yet unaddressed area of research. Therefore, the aim of this
article is to design a single-stage optimization procedure for clustering as well as simultaneous reconstruc-
tion of images without breaking the intrinsic spatial structure. The method employs the self-expressiveness
property of submodules, and images are stacked as the lateral slices of a three-dimensional tensor. The pro-
posed optimization method is designed to extract a sparse t-linear combination tensor with low multirank
constraint, consisting of a unique set of linear coefficients in the form of mode-3 fibers and the spectral clus-
tering is performed on these fibers. Simultanecusly. the recovery of lost samples is accomplished by twisting
the entire lateral slices of the data tensor and applying a low-rank approximation on each slice. The promi-
nence of the proposed method lies in the simultaneous execution of data clustering and reconstruction of
incomplete observations in a single step. Experimental results reveal the excellence of the proposed method

over state-of-the-art clustering algorithms in the context of incomplete imaging data.

CCS Concepts: +» Computing methodologies — Optimization algorithms; Unsupervised learning;

Cluster analysis; Reconstruction;

Additional Key Words and Phrases: Image clustering, subspace clustering, union of free submodules, low-rank

approximation, image completion

ACM Reference format:

Jobin Francis, Baburaj M. and Sudhish N George. 2020. A Unified Tensor Framework for Clustering and Si-
multaneous Reconstruction of Incomplete Imaging Data. ACM Trans. Multimedia Comput. Commun. Appl. 16,

3, Article 92 (August 2020), 24 pages.
hittps://doiorg/10.1145/3300806

1 INTRODUCTIOMN

In recent decades, there hawve been a massive volume of high-dimensional data generated from mul-
tiple sources all around the world. This high-dimensional data have actually originated from awide
variety sources such as images or videos from millions of cameras, surveillance systems, satellites,
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A Two-Way Optimization Framework for
Clustering of Images using Weighted Tensor
Nuclear Norm Approximation

Akhil Johnson', Jobin Francis'. Baburaj Madathil®. Sudhish N George'
1Depr. of Electronics and Communication Engineering, National Imstiture of Technology Calicut, India
o depr. of Applied Efecrromics and Imstrumenrarion, Governmenr College of Engineering Calicur, india

Abstract—Clustering of multidiveensiomal data has found
applications in different fields. Among the existing meth-
ods, spectral clustering technigues have gained great atten-
tion due te its supe rior performance and low computatiomal
complexity. The clustering accuracy in speciral clustering
methods depends on the affinity matrix learned from the
data. Traditional clustering fechnignes fail to captmre the
spatial aspects of the images since they wectorize the
images. In the proposed approach, the images are stacked
as Laweral slices of a (hree-way wensor. Further, a two-way
aptimization problem is formulated to extract a sparse t-
linear combination tensor Weizhted Tensor Nuclear Norm
(WTMN} is intreduced in the optimization problem for
enhancing tensor sparsity, and thereby improving the clus-
tering accuracy. The performance of the proposed muethod
is evalnated on three popular datasets. The evaluation
shows that the proposed method has superior performance
over the state-of-the-art methods.

Tredex Terms—Iimage Clustering, Lovw Rank A pproxima-
tion, Subspace Clustering, Spectral Clustering

I. INTRODUCTION

Aggregation of unorganised data has enormous ap
plications in different domains such as engineering,
medical science. market research and many more [I]
[5]. Classification and clustering are the methods o char-
acierize any object into groups. The term classification
is used in the context of unsupervised leaming technigque
where the class labels arc alrcady available [1]- [2] The
term clustering is used in the context of unsupervised
learning where unlabelled datapoints are grouped based
on the inherent similamty [ 1)

Clustering has attained remarkable attention in recent
vears due to massive data generation and to date. several
clustering levhnigues has been proposed in varnous [elds
[7]. Clustering techniques can be broadly classified as
Hicrarchical Clustering, Partitioning Clustering, Mixturc
Resolve Clustering and Fuzzy Clustering techniques [2].
The main objective of a clustering problem is to obtain
high accurate ¢lustering with minimum execution time.
All the conventional technigques mentioned above do
not =ive satsfactory results when dealing with high
dimensional data due to the curse of dimensionality [3].
As the number of dimension Increascs, the data becomes
more sparse and the performance can be affected by the
noise [7]. Hence, all the techniques need dimensionality
reduction ketorehand . Bot, most of the fiimes dimension-
ality reduction techniques fail to give satisfactory results
for high dimensional data [8]- [9]. Hence. subspace
Glustering s adopled [or high dimensional data [5].
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Even il the data 1s lugl duncnsional, Uy can be well
recpresented in low dimensional space [6]. In practical
sccnario, the high dimensional data will be lying in
multiple subspaces. The poal of subspace clustering is
to find these subspaces and segment the data according
toy the dissimilarity between the snhspaces | 3] Snhspace
clustering techniques are generally divided into algebraic
methods, matrix factorizaton methods, statistical meth-
ods and spectral clustering methods [5].

Algebraic methods perform bener on inmrinsic data,
but arc sensitive to noise and outhers [11]. Statstical
methods assumes that the datapoints are fetched from
a Gaussion distribution and the clustering problem is
equivalent to find out the suitable parameters of the prob-
ahality distribution model. However, these methods need
the prior information about the number of subspaces.

Spectral clustering methods achieve the segmentation
by spectral decomposition of the affinity matrix learned
from the data. Specwral clustering is the most popular
one  in ke lileratere since W0 is easy W anplement
and can outperform many of the cxisting traditional
methods [12]. Different spectral clustering algorithms
are available based on the type of affimity matrices
learned. Andrew et al proposed another method nsing
Laplacian matrix with additional row normalization [13].
Elhamifar ef al. proposed Sparse Subspace Clustering
(S5C) [14] where caclh data polnl s capressed as a
lincar combination of other data points. This is called
self expressiveness property. The SSC algorthm tries to
obtain the sparsest solution which corresponds to find
out the points belonging to the same subspace. The
S55C is more robust to noise compared to the previously
mentioned methods [14]. But, the method is proved
more appropriate for disjoint and inde pendent subspaces
I5]). Liu er al [15] proposed a method similar to 55C
cxocpt that instcad of sparscst solution, it aims to find
out the low rank representation. However, this method
works well only for noiseless data samples drawn from
mdependent suhspaces.

All the aforementione d methods vectorize each image
prior to the clnstering. Hence, these methods do not take
the spatial aspects of the image into consideration. To
overcome this issue, instead of vectorizing the imaging
data, anovther mwethod was proposed  which conserves
1ts matrnx structurc and this appreach is called Union
of Free Submodule (UoFS) model [16]. Using this
concept and extending the idea of self expressiveness
property in S5C algorithm, Kemfeld er al proposed
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Abstract

Breast cancer has been identified as one of the major diseases that have led to the death of women in recent decades. Mam-
mweramns are cxlensively used by physicians o diagnose breast cancer. The seleclion of appropriale noage cobancenwsnl,
segmentation, feature extraction. feature selection and prediction algorithm plays an essential role in precise cancer diagnosis
on mammograms and remains as a major task in the rescarch ficld. Classification methods prediet the class label for unlabeled
dataset based on its proximity to the learnt pattern. The selected features obtained after feature selection are classified using
an extreme learning machines (ELM) to three classes with the classes being normal, benign and malignant. Low generalisa-
tion performance is the problem which happens due to the ill-conditioned output matrix of the hidden layer of the classifier.
The optimisation algorithms would resolve the se issues because of their global searching ability. This paper proposes ELM
with I'ruitfly Optimisation Algorithm (CLM-I'OA) to tune the input weight to obtain optimum ocutput at the ELM™s hidden
node to obtain the solution analytically. 'The testing sensitivity and precision of EL M-FOA are Y7 3% and 1(0% respectively.
The developed method can detect the calcifications and tumours with 90.04% accuracy. The optimal selection of preprocess-
ing and segmentation algorithms, features from multiple feature filters and the efficient classifier algorithm meliorate the
performance of the approach.

Keywords Mammogram - Classification - ELM - Fruit fly - Optimization - Accuracy - CALD

1 Introduction Subbian 2013). It is safe and painless procedure to diagnose
e breast. Mamunog raphy is used (o the cacly dentification
of breast malignancy, commonly through the identification
of masscs and small scale calcifications ( Aksclrod-Ballin

etal. 2019).

Over the last few vears. signal and image processing algo-
rithms hold key position in the ficld of rescarch. These
algorithms have been used to analyze various images which

are useful in the field of remote sensing, medicine, aero-
space, conlml systein cle. (Tavakoli ot al. 2009). In e aca
of medical imaging. breast imaging technigue called mam-
mography has gaincd bigger attention among the rescarchers
for the diagnosis of breast malignancy m woman. Mammog-
raphy iz popular as it utilises low energy M-rays to imaging
the breast of women (Bray et al. 201 8: Melekoodappattu and
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In the image processing application, enhancement of
the bnage is vital w procurs e Batures and make clas-
sification steps easier (Sankar and Mele koodappattu, 2019,
Adam Kelder et al. 2018). Hence, perfoct pre-processing
approaches are an essential requirement 1n biomedical 1mage
processing application. Teo attain high performance., a suit-
able denoising filter is absolutely necessary (Ahmed et al.
2020). The abnormal areas in the mammogram images can
be obtained by proper segmentation approaches {Mclckoo-
dappattu and Subbian 2019). Feature extraction is the very
next stage after preprocessing and area of interest exaction
which is trailed by feature selection. Features are selected
hased on some predetermined criteria (Flronkhy et al.
2018). Onee feature sclection is completed. these features
are subjected to the classification process. A hybrid classi-
fication systcm has been designed to enhance classification
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