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Abstract
Inpainting plays a significant role in solving a variety of image processing issues that comprises zooming, removal of impulse 

noise, removal of scratches etc. These specified significances are all associated to inpainting in image domain. Even though 

more advanced inpainting models have been introduced, it suffers from problem of having low quality. Hence this paper 

intends to develop a novel inpainting model on the basis of MS modeling. Initially, the pre-processing of the image is done 

by Discrete Waveley Transform (DWT) and further, its given to MS inpainting model. Moreover, the filter coefficient in 

DWT algorithm is optimized by Crow Search Algorithm (CSA), that is being considered as the main objective. As the result-

ant image involves more scratches, this proposed model necessitates smoothening image model using Reproducing Kernel 

Hilbert Smoothing (RKHS). With all these techniques, the proposed inpainting model is termed as Crow Search Optimized 

DWT Kernel-based MS (CODWTK-MS). During the performance analysis, the proposed method is compared over various 

traditional inpainting models like MS, DWT-based MS, DWT Kernel-based MS, and Dragonfly Optimized DWT Kernel-

based MS (DODWTK-MS) in terms of several measures and proves the superiority of proposed inpainting model.

Keywords Image inpainting · Mumford Shah model · Discrete wavelet transform · Filter coefficient · Crow search 

optimization

1 Introduction

Inpainting addresses the issues in filling the missing image 

parts, and it is designed owing to certain factors like, 

from eliminating scrapes in photos, reinstating prehistoric 

sketches, and filling in the lost pixels of images conveyed by 

means of noisy channels [1–3].In the imaging field, the name 

“inpainting” refers to the recuperating of images with loosed 

or missing data [4]. It remains as a significant work in a 

variety of image reinstatement issues together with impulse 

noise removal, zooming, and scratch removal, and so on. In 

the image domain, these stated significances are all associ-

ated with the inpainting technique [5]. On the other hand, 

in the actual transmission and storage of the digital pixels, 

the DWT is an extremely admired technique for the coding 

of sparse [6]. The region with lost parts is said to be the 

area of inpainting [7], and it must be filled in such a manner 

that both texture information and edges (structure) [8] of the 

image stay consistent.

Digital inpainting could be adopted in numerous applica-

tions, like, removal of objects, image restoration, or to raise 

the resolution of the image. The research is concentrating on 

finishing areas with missing details which have been miss-

ing or removed deliberately. Performers counterfeited the 

conception of inpainting technique by means of their indi-

vidual awareness and capabilities for renovating or fixing 

reimbursements in monuments or paintings. Nowadays, the 

capability of numerous digitalizing kinds of visual infor-

mation generates the requirement for methods that further 

refurbish digital malfunctions, as performed with paintings 

[9]. On considering several video, communication or audio 

applications, it has been required to recuperate a signal 

ruined by narrowband intervention, like electric hum [10]. 

These kinds of interventions can be obviously meagrely 

symbolized in the domain of frequency [11].
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Phased-array antennas using novel PSoC-controlled phase
shifters for wireless applications
Published online by Cambridge University Press:b 21 July 2021

Aparna B. Barbadekar band Pradeep M. Patil

Abstract
The paper proposes a system consisting of novel programmable system on chip (PSoC)-
controlled phase shifters which in turn guides the beam of an antenna array attached to it.
Four antennae forming an array receive individual inputs from the programmable phase
shifters (IC 2484). The input to the PSoC-based phase shifter is provided from an optimized 1:4
Wilkinson power divider. The antenna consists of an inverted L-shaped dipole on the front and
two mirrored inverted L-shaped dipoles mounted on a rectangular conductive structure on the
back which resonates in the ISM/Wi-Fi band (2.40–2.48 GHz). The power divider is designed to
provide the feed to the phase shifter using a beamforming network while ensuring good
isolation among the ports. The power divider has measured S11, S21, S31, S41, and S51 to be −14,
−6.25, −6.31, −6.28, and −6.31 dB, respectively at a frequency of 2.45 GHz. The ingenious
controller is designed in-house using a PSoC microcontroller to regulate the control voltage of
individual phase shifter IC and generate progressive phase shifts. To validate the calibration of
the in-house designed control circuit, the phased array is simulated using  touchstone êle of
IC 2484. This designed control circuit exhibits low insertion loss close to −8.5 dB, voltage
standing wave ratio of 1.58:1, and reëection coeìcient (S11) is −14.36 dB at 2.45 GHz. Low

Article contents
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Fabric Defect Detection Using
Competitive Cat Swarm Optimizer
Based RideNN and Deep Neuro Fuzzy
Network

Maheshwari S. Biradar , Basavaprabhu G. Sheeparamatti &
Pradeep Mitharam Patil

Sensing and Imaging 23, Article number: 3 (2022)
684 Accesses 1 Citations Metrics

Abstract

The rising rates of costs in labor and growth of

computerization in fabric industries made defect

detection in fabric a promising domain. For a huge

time, manual discovery is extensively utilized in

textile industries by trained staff that results in high

cost. Meanwhile, the strict quality assessment is done

by modern textile industries, which made automatic

fabric defect detection a reliable choice. Since defect

detection is an important and challenging aspect of

modern industrial manufacturing, it is necessary to

determine the quality and acceptability of garments

and to reduce the cost and time waste caused by

defects. Different methods are in practice for effective

detection of fabric defects, however, they limit due to

many reasons. Thus we proposed a new method

Search Log in
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A Study on Ad Hoc Networks for Efficient Multipath 
Routing Survey 

Hemant Jadhav, Asst. Professor , VACOE, Ahmednagar, India, hemantvacoe@gmail.com 
Abstract: Mobile ad hoc networks (MANETs) pose particular challenges in terms of Quality of Service (QoS) and performance. This is 

due to the effect of numerous parameters such as; bandwidth and power constrains, delays, security issues, etc. On the their hand, the 

degree of freedom enables the wireless mobile nodes to enter and leave the network dynamically. The latter offers redundant paths and 

dynamic coverage. Particular attention is given to the multipath transmission capability as well as load balancing to have efficient 

routing possible for heavy multimedia traffics. Multi-path routing represents a promising routing method for wireless mobile ad hoc 

networks. Multi-path routing achieves load balancing and is more resilient to route failures. Recently, numerous multi-path routing 

protocols have been proposed for wireless mobile ad hoc networks.  

Keywords — AD HOC Networks, Multipath Routing,MANETs, Service, performance, load balancing, wireless, protocols, 

functionality, etc 

I. INTRODUCTION 
An ad-hoc network is a local area network (LAN) that is built 
spontaneously as devices connect. Instead of relying on a base 
station to coordinate the flow of messages to each node in the 
network, the individual network nodes forward packets to and 
from each other. In Latin, ad hoc literally means "for this," 
meaning "for this special purpose" and also, by extension, 
improvised or impromptu.Wireless networks are an emerging new 
technology that will allow users to access information and services 
electronically, regardless of their geographic position. Wireless 
networks can be classified in two types: - infrastructure network 
and infrastructure less (ad hoc) networks [1]. Infrastructure 
network consists of a network with fixed and wired gateways. A 
mobile host communicates with a bridge in the network (called 
base station) within its communication radius. The mobile unit can 
move geographically while it is communicating. When it goes out 
of range of one base station, it connects with new base station and 
starts communicating through it [2]. This is called handoff. In this 
approach the base stations are fixed.This study discusses proposed 
routing protocols for these ad hoc networks. These routing 
protocols can be divided into two categories: table-driven and on-
demand routing based on when and how the routes are discovered. 
In table driven routing protocols consistent and up-to-date routing 
information to all nodes is maintained at each node whereas in on-
demand routing the routes are created only when desired by the 
source host. Next two sections discuss current table-driven 
protocols as well as on-demand protocols [3]. 

A mobile ad hoc network (MANET) is a collection of mobile 
nodes with no pre-established infrastructure forming a temporary 
network. Each device in a MANET is free to move independently 
in any direction, and will therefore change its links to other 
devices frequently. Because of the limited transmitter range of the 
nodes, multiple hops may be needed to reach other nodes. Due to 
the mobility of the nodes, the structure of the network changes 
dynamically [1]. In MANET, each node participates in routing by 
forwarding data for other nodes, and so the determination of which 
nodes forward data is made dynamically based on the network 
connectivity. Mobile Ad Hoc networks find its application in 
many areas and are useful for many cases. Routing protocols in 

MANETs are classified under two major fields of protocols: 
Proactive or table-driven and Reactive or on-demand. Some of 
reactive or on-demand protocols are Dynamic Source Routing 
(DSR), Ad-hoc On-demand Distance Vector Routing (AODV) and 
Ad-hoc On demand Multipath Distance Vector Routing 
(AOMDV). These protocols employ a minimum-hop metric for 
choosing a route and do not consider energy. DSR is a simple and 
on-demand routing protocol for MANET. DSR uses source routes 
to control the forwarding of packets through the network [2].  

II. REVIEW OF LITERATURE 
Most routing protocols maintain routing tables to store the next 
hop towards the desired destination. Many routing protocols 
preserve a caching mechanism by which multiple routing paths to 
the same destination are stored. Multipath routing is essential for 
load balancing and offering quality of service. Other benefits of 
multipath routing include [4]: the reduction of computing time that 
routers’ CPUs require, high resilience to path breaks, high call 
acceptance ratio (in voice applications) and better security. Special 
attention should be given to transport layer protocols as duplicate 
acknowledgments (DUPACKs) could occur, which might lead to 
excessive power consumption and congestion. 

A. Multipath routing in Reactive Protocols:  

On-demand routing protocols are inherently attractive for 
multipath routing, because of faster and more efficient recovery 
from route failures. MSR “Multipath Source Routing Protocol” [5] 
is an example of such protocols that supports multipath routing. 
MSR is a direct descendant of DSR. By incorporating the 
multipath mechanism into DSR and employing a probing based 
load-balancing mechanism, the throughput, end-to-end delay, and 
drop-rate have been improved greatly. The drawback of MSR 
would be the processing overload of originating the packets, 
which could become more negligible as the processing power of 
computers increase day-by-day. Another routing protocol offering 
multipath routing in this category is the AOMDV “On-Demand 
Multipath Distance Vector Protocol” [6], that extends the single 
path AODV protocol to compute multiple paths. There are two 
parts in AOMDV contributing to multipath routing, one of which 
is the notion of an advertised hop-count to maintain multiple loop-
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Survey of Content Based Image Retrieval using Local 

Binary Patterns 
Hemantkumar B. Jadhav, Asst. Professor, VACOE, Ahmednagar, India, Hemantvacoe@gmail.com 

Amit Jadhav, PG Student , VACOE, Ahmednagar, India, amitjadhav184@gmail.com 

Abstract: This paper, describes a survey of using local binary patterns for feature extraction. It focuses on a new coding scheme, local 

Gabor maximum edge position octal patterns (LGMEPOP) which is proposed for content based image retrieval. The standard local 

binary pattern (LBP) collects the sign edge (binary code) information between the center pixel and its surrounding neighbors in an 

image. Further, the concept of LBP is extended to local maximum edge binary pattern (LMEBP) which collects the sign code (binary 

code) using the magnitude edges. These magnitude edges are collected based on the maximum edges between the center pixel and its 

surrounding neighbors in an image. The octal code is coded based on the maximum edge positions (MEP) on Gabor responses. 

Specially, each pixel of every Gabor response gains eight edges based on the relationship between the referenced pixel and its neighbors. 

LGMEPOP utilizes the first three dominant (maximum) edge positions in an octal code generation. Then, these three maximum edge 

positions are encoded into three-eight octal numbers to produce the LGMEPOP. Further, the LGMEPOP is classified into two 

categories which are named as sign maximum edge position octal pattern (SMEPOP) and magnitude maximum edge position octal 

pattern (MMEPOP)  

Keywords —CBIR, Text, Color, Shape, Local Binary Pattern Introduction 

I. INTRODUCTION 
Content-based image retrieval, a technique which uses visual 
contents to search images from large scale image databases 
according to users interests, has been an active and fast advancing 
research area since the 1990s. During the past decade, remarkable 
progress has been made in both theoretical research and system 
development [1]. However, there remain many challenging 
research problems that continue to attract researchers from 
multiple disciplines. Researchers from the communities of 
computer vision, database management, human-computer 
interface, and information retrieval were attracted to this field. 
Since then, research on content-based image retrieval has 
developed rapidly [2-7]. 

Early techniques were not generally based on visual features but 
on the textual annotation of images. In other words, images were 
first annotated with text and then searched using a text-based 
approach from traditional database management systems. Text-
based image retrieval uses traditional database techniques to 
manage images. Through text descriptions, images can be 
organized by topical or semantic hierarchies to facilitate easy 
navigation and browsing based on standard boolean queries. 
However, since automatically generating descriptive texts for a 
wide spectrum of images is not feasible, most text-based image 
retrieval systems require manual annotation of images. Obviously, 
annotating images manually is a cumbersome and expensive task 
for large image databases, and is often subjective,  context-
sensitive and incomplete. As a result, it is difficult for the 

traditional text-based methods to support a variety of task-
dependent queries. 

As a result of advances in the Internet and new digital image 
sensor technologies, the volume of digital images produced by 
scientific, educational, medical, industrial, and other applications 
available to users increased dramatically. The difficulties faced by 
text-based retrieval became more and more severe. The efficient 
management of the rapidly expanding visual information became 
an urgent problem. This need formed the driving force behind the 
emergence of content-based image retrieval techniques. 

Content based image retrieval uses the visual contents of an image 
such as color, shape, texture, and spatial layout to represent and 
index the image. Among very popular local image descriptors 
which has shown interesting results in extracting soft facial 
biometric traits is the local  binary patterns (LBP) [8,12,19,20]. 
LBP can be seen as statistics of labels computed in the local pixel 
neighborhoods. The LBP method describes each pixel’s 
neighborhood by a binary code which is obtained by first 
convolving the image with a predefined set of linear filters and 
then binarizing the filter responses. The bits in the code string 
correspond to binarized responses of different filters. The LBP-
like methods showed very good results in different computer 
vision tasks, including nontraditional texture problems such as 
face recognition, gender classification, age estimation and motion 
analysis [12, 13, and 20]. The LBP method can be seen as a 
unifying approach to the traditionally divergent statistical and 
structural models of texture analysis. 
Perhaps the most important property of the LBP operator in real 
world applications is its invariance against monotonic gray level 
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ABSTRACT: Techniques predicting the type of diseases affecting plants in their lifetime will be of immense help to 
agriculturists. A visual assessment by professionals is used to diagnose the plants, with a biological examination is the 
second choice if necessary. They are typically costly and time-consuming. This sparked the development of numerous 
computer algorithms for detecting plant blights based on leaf imagery. We use a computer methodology based on 
artificial neural networks to detect plant diseases early. We use convolutional neural networks (CNNs) familiar with 
some of the famous architectures, notably the "ResNet" architecture, with an augmented dataset containing images of 
healthy and diseased leaves (each leaf is manually cut and placed on a uniform background) with acceptable accuracy 
rates in the resealing process. For a variety of object detection issues, this Deep Learning approach has demonstrated to 
be quite effective. The model performs its function by categorizing images into two groups disease-free and diseased. 
According to the findings, the created system outperforms those proposed in the state of the art in terms of detection. 
 
KEYWORDS: Image Processing, Machine Learning, Feature Extraction, Image Global Features, Classification. 

 
I. INTRODUCTION 

 
        Farmer’s economic growth relies on the quality of the product that they grow, which is directly dependent on the 
plants growth and yield they get. Plants are attacked by the different disease which target different parts of plant body 
such as leaf, stem, seed, and fruit and so on. To solve this problem machine learning seems to be a better option various 
machine learning technique are recently proposed for identification and classification of plant disease from plant 
images. Many crops most important cash crops of India and plays a dominant role in the industrial and Agriculture 
Economy of the country. India provides direct livelihood to 6 million farmers and about 40-50 million people.  
 
       Various image processing concepts such as image filtering, segmentation, image feature extraction have emerged 
to detect the leaf diseases. There are various image segmentation methods available such as k-means clustering, Canny 
and Sobel segmentation, and Otsu thresholding. Techniques such as Support Vector Machine (SVM), Neural Network 
(NN), and Homogeneous Pixel Counting technique for Cotton Diseases Detection (HPCCDD) can be used for 
classification. Features play an important role in the classification process. Previous proposed works for detecting 
disease has some limitations such as low resulting accuracy and less number of images used to detect disease. The main 
source for the disease is the leaves of the plant. About 80 to 90 % of disease on the plant is on its leaf. So four study of 
interest is the leaf of the tree rather than whole plant the leaves is mainly suffered from diseases like 
insecticide(tudtude, mawa) fungus, Foliar leaf on leaf , Alternaria leaf spot. The machine vision system now a day is 
normally consists of computer, digital camera and application software.  
 
Various types of algorithms are integrated in the application. Image processing is one important method that helps 
segment image into objects and background image. One of the key steps in image analysis is feature detection. Image 
recognition has attracted many researchers in the area of pattern recognition, similar flow of concept are applied to the 
field of pattern recognition of plant leaf, that is used in diagnosing the leaves diseases. There are numerous methods 
have been proposed in the last two decades which are not fully solved. However this is challenging problems. The 
critical issue is how to extract the discriminative and stable feature for classification. 
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Abstract— This paper is based on ductility demand and 
understanding of ductile detailing with Beam, column and Beam-
Column joint under seismic force. The concept of importance of 
ductility in column, strong column and weak beam. Also work on 
Beam-Column joints in building, why they are special? Its 
classification, behavior and design considerations for Beam- 
column joint under seismic loading. It included the analysis and 
design of G+5 building with ETAB with earthquake loading and 
different load combinations. After this output next  process to 
cost comparison for R.C.C. building with and without ductile 
detailing of G+5 building of seismic zone III 

 

Keywords— Ductile detailing, Earthquake resistance,E Tab 

I.INTRODUCTION   

Earthquake resistant design involves determination of 
expected seismic forces and designing the structural members 
to resist these forces. The seismic codes do not intend to 
ensure that no structure shall suffer damage during a large 
earthquake. IS 13920:1993 covers that, “The requirements for 
designing and detailing of monolithic reinforced concrete 
buildings so as to give them adequate toughness and ductility 
to resist severe earthquake shocks without collapse”. This is 
because a structure which can withstand strongest ground 
shaking without damage will be too expensive to build. Hence, 
it is obvious that the non-linear behavior of structure, i.e., 
beyond its yield, will greatly affect its seismic design. It is, 
therefore, important that structures should be more ductile for 
better performance during earthquakes [1]. Ductility of a 
structure means capacity to deform to a large extent without 
loss of strength before collapse, as compared to its 
deformation at yield point.[2] Seismic codes around the world 
ensure adequate ductility of a structure in two ways. Firstly, 
design seismic forces for a ductile structure are less than for a 
brittle structure. Secondly, it isrequired that the structures to 
be built in a highly seismic zone must have a minimum level 
of ductility [3]. 

 

II. OBJECTIVES & INVESTIGATIONS  

 Explaining  the term of ductility and beam column joint 
 The behavior of beam-column joint during severe 

earthquake using ETAB 
 Analysis and design of G+5 building with ETAB of 

interior and exterior beam column joints by IS code 
 From this design got the reinforcement details then we 

will estimate the cost and compare in  with ductile 
detailing and without ductile detailing 

 To study the effect of ductile detailing in the cost of 
building for Zone III. 
 

 

       III. LITERATURE REVIEW  

Guo-Lin Wang, et.al (2012) this paper presents a new shear 
strength model for reinforced concrete (RC) beam–column 
joints subjected to cyclic lateral loading. In the proposed 
model, the reinforced concrete in the joint panel is idealized as 
a homogenous material in a plane stress state. The 
contribution of the joint shear reinforcement (including both 
the transverse steel reinforcement and the intermediate 
longitudinal steel reinforcement of the column) is taken into 
account through the nominal tensile strength of the idealized 
material. 

 
Chidambaram.K.R et al.(2012)The ductility capacity, energy 
dissipation capacity and load – deformation behavior of the 
exterior beam column joints constructed with an external 
anchorage system by providing a small projection beyond the 
Column face is evaluated. The evaluation is based on the 
experimental results of two one fifth scale exterior bam 
column joint specimens tested as part of an extensive 
experimental program. The control specimen (CS) constructed 
and detailed as per IS 13920:1993Codal provisions and 
externally anchorage specimen (EAS) cast with small 
projection beyond the column face. A small axial load was 
applied to the column portion of the subassembly and held 
constant during the test. The free end of the beam was 
subjected to cyclic load representing a wide range from elastic 
to inelastic loading. By providing an external anchorage 
system, the reinforcement detailing and concrete placement in 
the joint region become eased and the behavior was better than 
conventional method of construction. 

S. S. Patil, et.al. (2013) The different types of joints are 
classified as corner joint, exterior joint, interior joint etc. on 
beam column joint applying quasi-static loading on cantilever 
end of the beam. and study of various parameters as to be find 
out on corner and exterior beam column joint i.e. maximum 
stress, minimum stress, displacement and variation in stiffness 
of beam column joint can be analyzed in Ansys software 
(Non-Linear FEM Software  
 
Rupali R. Bhoir, et.al(2015)Beam-column joint failure is the 
major cause for such destructions. Therefore major concern is 
given in refurnishing their behavior. While considering the 
core behavior, there is need to calculate joint shear demand 
also. Beam-column joint has no problem in itself until the 
dead and live loads are concern. As soon as lateral loads, i.e. 
seismic force, comes into picture it will become a critical 
problem. This problem has not been solved completely till 
date. Here through this analytical approach an attempt is made 
to understand the behavior of joint core and joint shear 
demand. For this purpose 2d mid to low rise building models 
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Abstract- This experimental investigation deals with RCC, 
composite and steel beams. Now a day architect requires as 
thin structure as possible. For this they demand more thin 
sections for aesthetical view but as a structural engineer it 
also strengthen and it should be well within economical limits. 
Thus this dissertation topic is also supposed to work in same 
direction that is toward different sectional combination for the 
said loading condition to achieve thin and still economical 
and practical solution for a kind element to fulfill the 
architectural criteria. As we know beam is a flexural member 
mainly and it requires more depth to resist more moment. 
Hence in this study focus is mainly toward to minimize depth 
of beam section by exercising on material combination. One of 
the major alternate is to go with composite section or to use 
steel girders as beam. Here the concept is such that composite 
beam means a regular RCC beam with inbuilt or in between a 
steel girder to be consider as composite section and use steel 
girder as beam. 
 
Keywords- beam, composite, steel beam, RCC. 
 

I. INTRODUCTION 
 
   Architectural beauty is prime important of customer 
orientation but the structural point of view it also strengthen to 
support its architectural beauty. Now a day architect requires 
as thin structure as possible. For this they demand more thin 
sections at one hand and at other hand owner needs it should 
be well within economical limits. In most of the cases we have 
to compromise the section to full fill architectural aspects 
without hammering strength of the structure. Thus this 
practice leads to a structural consultant to develop and practice 
different structure and sectional combination etc. Thus this 
topic is also supposed to work in same direction that is toward 
different sectional combination for the said loading condition 
to achieve thin and still economical and practical solution for a 
kind element. As number of times in a building almost every 
construction fractioned demands mainly for lesser depth of 
beam but actually as we know beam is a flexural member 
mainly and it requires more depth to resist  more moment. 
And all other members like slabs, column, footing are doesn’t 
have any psychological size effect or any kind of depth issue. 

This study focuses mainly toward the minimization of depth of 
beam section by exercising on material combination. One of 
the major alternate is to go with composite section or steel 
girder. Thereby the concept is such that composite beam i.e. a 
regular RCC beam with inbuilt or in between a steel girder as 
(it may be readily available or built up steel girder as call may 
be) to be consider as composite section. Fig 1 thus this kind of 
composite section and steel section one can get depth 
reduction for the same moment. 
 

 
a) Regular RC      b) Composite RCC    c) Steel                  

beam 
Fig. No 1.1 Conceptual beam section used for experiment. 

 
II. METHEDOLOGY 

 
Experimental work: - Here the RCC beam, Composite beam 
and steel beam is taken from a structural frame for analysis, 
design and experiment. It has uniformly central point load of 
magnitude say 90 kN and span of 4 m. concrete grade M20, 
reinforcing steel Fe 500 and structural steel girder grade Fe 
250 (ISMB 250) which is available in market thus for the 
given loading, span, end conditions, beam is analyzed and 
ISMB 300 is steel beam section is design for the same bending 
moment. As this study is mainly focusing on flexural behavior 
of RCC beam, composite beam and Steel beam. The 
experiment is done mainly for flexure for same loading, 
moment and support condition and results are interpreted. 
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ABSTRACT 

 
This paper describes a non-invasive embedded healthcare system using bio-impedance analysis and 

Modular Fuzzy Hypersphere Neural Network (MFHSNN) with its learning algorithm, proposed by P. Patil et al 
[1] for identification and classification of various skin diseases. Bio-impedance analysis has potential to 
discriminate between the diseased and normal skin. Various electrical impedance indices like magnitude index 
(MIX), phase index (PIX), real-part index (RIX) and imaginary-part index (IMIX) have been computed for 
diseased and normal skin. Statistical parameters of these indices, along with their individual values, have been 
used as the features of diseased skin and applied to MFHSNN for further classification. Each module in 
MFHSNN is exposed to patterns of only one class and trained without overlap test and removal, as MFHSNN 
offers higher degree of parallelism, leading to reduction in training time and captures peculiarity of only one 
particular class.Hence,it is used to classify facial melanoses, acne vulgaris, folliculitis and tineacorporis skin 
diseases, where new patterns can be added on fly. The MFHSNN is found superior in terms of generalization 
and training time with equivalent testing time. 
Keywords: Bio-impedance, Modular Fuzzy Hypersphere Neural Network, non-invasive, embedded healthcare 
system, skin diseases. 
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Abstract :  Image processing and computer vision plays vital role in fabric defect detection. However, it is challenging to detect defect in 
patterned fabric material. This paper uses variational mode decomposition (VMD) method for detecting defects in patterned fabrics. 
Variation mode decomposition method is used for image decomposition. Otsu thresholding is applied on decomposed image for defect 
detection. Texture features of defected area are extracted using GLCM. And these features are used to classify types of defects through 
feed-forward neural network. 
 
IndexTerms - Image decomposition, VMD, thresholding, GLCM, feed forward neural network. 
 
 

I. Introduction 
Cost reduction and increase in quality are the two main important aspects in all product industries. In textile industry quality of the fabric 
plays a key role. However current work in textile industry is based on human inspection. Human inspection is not 100 percent accurate as it 
yields errors due to human fatigue, slow inspection time and high labor cost. Therefore it is required to implement automated visual 
inspection in industries to enhance the quality of a product and also to reduce the cost. 
Computer vision based fabric defect detection has been used in textile industry for monitoring and controlling of product quality. Previously 
the research has been carried out on non-patterned fabrics. The major methods used for non-patterned fabric inspection include Fourier 
Analysis [1], wavelet Transform [2,14], Artificial Neural Network [3],Gabor Filter [4], Morphological Transform[13], Co-occurrence Matrix 
method [ 5,11,13], Local Contrast variation method [13], Fourier transform and wavelet transform are unable to figure out the correlation 
between patterned unit and defective object. Morphoogical filtering approach is inefficient in detection of color based defects. The above all 
methods could not be used to figure out the correlation between defective objects and complicated repetitive patterns in box, star and dot 
patterned fabrics. 
These all methods were implemented for simple plain and twill fabric and many of these methods could not be used for patterned fabric 
defect detection. There is a scope for researchers to develop new algorithms for patterned fabric inspection. The word patterned in patterned 
fabric is nothing but repetitive units in a fabric at regular distance. There are several types of patterns in fabric. The basic types are plain, dot 
pattern, star pattern, box pattern and are shown in Fig. 1. Several complicated patterns like flowers, different repetitive designs may exist. 
There is a challenging job for detecting defects in patterned fabric because of their texture complexity and availability of numerous pattern 
textures. 
In this paper we have used a VMD algorithm for detecting defects in patterned fabric. 

 

 
(a)                                           (b) 

 
(c)                                    (d) 

 
Fig. 1. Sample images of patterned fabric a) Plain fabric b) Dot patterned fabric c) Box patterned fabric d) Star patterned fabric  
 
Variational mode image decomposition is used for decomposing the image in different components having specific directional and 
oscillatory characteristics. 2D VMD is non recurisive fully adaptive variational method which sparsly decompose the image in 
mathematically well focused manner with minimal parameter. Further paper is organized as follows. Section (2) describes the related work 
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Abstract—The enormous growth in the fashion industry increased the demand for quality of service of
the fabric material. Fabric defect detection plays a crucial role in maintaining the quality of service as
a single defect in the fabric can halve its price. Traditional machine learning approaches are less gen-
eralized and cannot be employed for fabric defect detection of patterned as well as non-patterned fab-
rics. This paper presents Deep Convolutional Neural Network (DCNN) for fabric defect detection.
The proposed method consists of a three-layered DCNN for the representation of the normal and
defected fabric patch. The performance of the proposed DCNN is evaluated on the standard TILDA
and in-house database using percentage accuracy. It is noticed that the proposed method gives an
accuracy of 98.33 and 90.39% for patterned and non-patterned fabric defect detection for in-house
database and 99.06% accuracy for non-patterned TILDA database.

Keywords: fabric defect detection, Deep Convolutional Neural Network, patterned fabric, non-pat-
terned fabric
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1. INTRODUCTION

A fabric or textile is the material formed by yarning, weaving, knitting, tatting, felting, crocheting, or
braiding natural or synthetic yarns. Natural yarns can be obtained from cotton, silk-worm, wool, f lax,
jute, rayon, etc. Whereas synthetic fibers can be obtained from polyester, acrylic, nylon, lurex, aramid,
carbon fiber, etc. [1, 2]. Fabric defect disturbs the homogeneity of the fabric textures and makes it unsuit-
able for garments or fashion product. Fabric defects can be caused by a fault in the machine, production,
yarning, knitting, dyeing, stitching, painting, rolling, etc. Some of the common fabric defects are hole,
knot, thick bar, thin bar, missing picks, broken end, stain weft yarn, oil spot, double pick, double end,
loose weft, broken end, missing picks, etc. [3, 4]. Figure 1 shows some common fabric defects.

The fabric material is classified into non-patterned and patterned fabric. The non-patterned fabric
material has a high degree of homogeneity in its texture whereas patterned fabric consists of the repetitive
unit over the texture [5]. Various machine learning-based methods have been adopted in the past for the
non-patterned fabric defect detection such as Fourier transform [6], morphological filters [7], wavelet
transform [8, 9], contourlet transform [10], local homogeneity analysis [11], etc. These methods are sen-
sitive to rotation, scale, noise, illumination changes and contrast. For the patterned fabric defect detection
Bollinger Band [12], Regular Band [13, 14], Wavelet Golden Image Subtraction method [15, 16], Image
decomposition [17], etc. has been successfully presented. These methods are less generalized and resulted
in poor performance for the defect detection of non-patterned fabric.

In this paper, we present three-layered Deep Convolutional Neural Network (DCNN) for the pat-
terned as well as non-patterned fabric defect detection. Proposed DCNN consists of convolution layer,
rectified linear unit (ReLU), maximum polling layer, fully connected layer and classification layer. For
the experimentation, the database is divided into the normal and defective fabric patches having a resolu-
tion of 200 × 200. The performance of the proposed DCNN is evaluated for the detection of the hole,
stain, thin bar, thick bar, knots and broken picks defects.

This paper is organized as follows: Section 2 gives the details about DCNN implementation. Further
Section 3 provides experimental results and discussion. Finally, Section 4 concludes the paper and pres-
ents the future scope of the work.
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Abstract— Words most consumed construction material is 
cement used for concrete after the water. concrete is mixture of 
Water, cement, aggregates and admixtures which provides 
required properties to concrete.According to IBEF (India Brand 
Equity Foundation) India is the second largest cement producer 
in the world according to 2018 survey.[1]  In 19 July 2018, the 
production of cement stood at 28.08 million tonnes.[5] It emits 
up to 8% Carbon-di-oxide of total worlds Carbon emission. By 
considering this environmental problems Geopolymer becomes 
unique solution over conventional Portland cement. 
            According to The Davidovits patent (2003) Geopolymer 
emits very lower carbon-di-oxide as compare with ordinary 
cement. Result of this Environmental pollution and global 
warming problem reduces.[3]  
          But on other hand Geopolymer concrete provides high 
compressive strength, Durability & Workability over 
Conventional Concrete.[4] Geopolymer concrete is produced 
from chemical action of Inorganic material. Fly ash, a by-
product obtained from thermal power plant is used as inorganic 
material. fly ash is rich in alumina and silica activated with 
alkaline activators from alum-inosilicate gel that act as binding 
material for concrete. due to of Fly as problem of fly ash 
dumping is also reduces.  
            This paper reviews the properties of Geopolymer 
concrete over conventional concrete as best and unique 
construction material in crowing infrastructural development. 
 

Keywords— Geopolymer & conventional Concrete; Fly Ash; 
Co2 emission; pollution; compressive strength; cost of concrete. 

I. INTRODUCTION  
As India is Developing country, Infrastructure in India 
developing day by day. New networks of Roadways, 
Railways, Bridges, Residential & Industrial area grows on 
increasing. Result of this requirement of primary Binder used 
in concrete that is Ordinary Portland Cement is also 
increased. The Worldwide production of cement is High as 
2.6 billion tonnes per year and generates nearly 7% carbon-
di-oxide. Emission of this huge amount of Carbon-di-oxide 
being a part of environmental pollution and global 
warming.[4] Limestone is main constituent in production of 
cement which results depletion of Limestone.by considering 
all this drawbacks Geopolymer concrete is unique option for 
replacement of Ordinary Concrete as construction material.      
             Geopolymer concrete is a sort of solid that is made 
by responding aluminate and silicate bearing materials with a 
burning activator. Regularly, squander materials, for 
example, fly debris or slag from iron and metal generation are 
utilized, which causes lead to a cleaner domain.Geopolymer 

concrete is referred as “Green concrete”.[3] This was first 
invented by Dr.WG in Denmark in 1998. 

II. LITERATURE REVIEW  
Supriya Kulkarni focused on topic “Study of Geopolymer 
Concrete”. The study included various topics like 
Introduction of Geopolymer. Properties of Geopolymer 
concrete Compressive strength, Durability & Workability. 
This paper concluded that Geopolymer is shows resistive 
properties against corrosion and fire. Geopolymer gains 10% 
more strength in steam curing as compare to water 
submerged curing.[4] 
 
Swapnil Mandhurkar Tanpure,Mohan N. Shirsath,Sandeep 
Hake studied the topic “State of Art-Lime Added 
Geopolymer Concrete”. This review paper discusses addition 
of Lime to Geopolymer concrete in order to increase solution 
to binder ration significantly. Compressive strength of GPC 
increases with addition of slaked lime as it provides extra 
heat to solution. Finally, they concluded that other methods 
of curing are difficult on sight.so addition of lime and natural 
sunlight is best solution for curing on sight. 
 
Sidheshwar Murkute, Madan S.H. and DR.V.A.Patil studied 
the topic “Comparitive study of Green Concrete and 
Conventional Concrete on Strength and Durability Properties 
”.This experimental study concluded that Green concrete 
shows better performance and durability which ensures long 
lifetime concrete and can be used for conventional work.[1] 
 
Robbie M. Andrew, CICERO (Centre for International 
Climate Research, Oslo 0349, Norway) focused on topic 
“Global CO2 emissions from cement production” he stated 
that According to IBEF (India Brand Equity Foundation) 
India is the second largest cement producer in the world 
according to 2018 survey.[5] 
 
J. Davidovits reviewed the topic “False Values on CO2 
Emission for Geopolymer Cement/Concrete published in 
Scientific Papers” he Concluded in his review that in 19 July 
2018, the production of cement stood at 28.08 million tonnes. 
It emits up to 8% Carbon-di-oxide of total worlds Carbon 
emission. He high lightens the carbon-di-oxide production 
due to cement factories in various countries. [6] 
 
J.Thaarrini & S.Dhivya Reviewed the topic “Comparative 
Study on the Production Cost of Geopolymer and 
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Sr.No. 2021-22 2020-21 2019-20 2018-19 2018-17 Total

1 Dr. P.M.Patil 1 1 1 3

2 Dr. Adokar D.U 1 1 2

3 Prof. Jadhav K.P. 1 1

4 Prof. Suhas Pakhare 1 1

5 Prof. Puranik S.C 1 1 2

6 Prof. Athawale N.V. 1 1

Total 3 4 2 1 0 10

1 Athare S.L 1 1

2 Chede S.S 1 1 1 3

3 Dhone D.A 1 1 2

4 Dinkar S.S 1 1

5 Gangarde S.A 1 1 2

6 Hambarde P.R 1 1

7 Jadhav G.B 1 1 2

8 Kasar G.U 1 1

9 Pawar K.s 1 1

10 Sali P.B 1 1

11 Sayyad J.K 1 1

12 Shelar D.R 1 1 2

13 shinde K.B 1 1

14 Shinde S.B 1 1

15 Shinde S.S 1 1

Total 0 0 4 9 8 21

Number of FDPs Year wise (Teaching)

Number of FDPs Year wise (Non Teaching)
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