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Aim & Scope

AIM

International Journal of Innovative Technology and Exploring Engineering 

(IJITEE) is having ISSN 2278-3075 (online), monthly international 

journal, being published in the months of January, February, March, April, 

May, June, July, August, September, October November, December by 

Blue Eyes Intelligence Engineering & Sciences Publication (BEIESP) 

Bhopal (M.P.), India since year 2012 and processed papers will be 

forwarded for inclusion in the Scopus database. It is academic, online, open 

access (abstract), peer reviewed international journal. The aim of the 

journal is to:

Ÿ  disseminate original, scientific, theoretical or applied research in the 

field of Engineering and allied fields.

Ÿ dispense a platform for publishing results and research with a strong 

empirical component.

Ÿ aqueduct the significant gap between research and practice by 

promoting the publication of original, novel, industry-relevant 

research.

Ÿ seek original and unpublished research papers based on theoretical or 

experimental works for the publication globally.

Ÿ publish original, theoretical and practical advances in Computer 

Science & Engineering, Information Technology, Electrical and 

Electronics Engineering, Electronics and Telecommunication, 

Mechanical Engineering, Civil Engineering, Textile Engineering 

and all interdisciplinary streams of Engineering Sciences.

Ÿ impart a platform for publishing results and research with a strong 

empirical component.

Ÿ create a bridge for significant gap between research and practice by 

promoting the publication of original, novel, industry-relevant 

research.

Ÿ solicit original and unpublished research papers, based on theoretical 

or experimental works.

SCOPE

International Journal of Innovative Technology and Exploring Engineering 

(IJITEE) covers all topics of all engineering branches. Some of them are 

Computer Science & Engineering, Information Technology, Electronics & 

Communication, Electrical and Electronics, Electronics and 

Telecommunication, Civil Engineering, Mechanical Engineering, Textile 

Engineering and all interdisciplinary streams of Engineering Sciences. The 

main topic includes but not limited to:
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1.Smart Computing and Information Processing

ŸSignal and Speech Processing

ŸImage Processing and Pattern Recognition

ŸWSN

ŸArtificial Intelligence and machine learning

ŸData mining and warehousing

ŸData Analytics

ŸDeep learning

ŸBioinformatics

ŸHigh Performance computing

ŸAdvanced Computer networking

ŸCloud Computing

ŸIoT

ŸParallel Computing on GPU

ŸHuman Computer Interactions

2.Recent Trends in Microelectronics and VLSI Design

Ÿ  Process & Device Technologies

Ÿ  Low-power design

Ÿ  Nanometer-scale integrated circuits

Ÿ   Application specific ICs (ASICs)

Ÿ  FPGAs

Ÿ  Nanotechnology

Ÿ  Nano electronics and Quantum Computing

3.Challenges of Industry and their Solutions, Communications

Ÿ  Advanced Manufacturing Technologies

Ÿ  Artificial Intelligence

Ÿ  Autonomous Robots

Ÿ  Augmented Reality

Ÿ  Big Data Analytics and Business Intelligence

Ÿ  Cyber Physical Systems (CPS)

Ÿ  Digital Clone or Simulation

Ÿ  Industrial Internet of Things (IIoT)

Ÿ  Manufacturing IOT

Ÿ  Plant Cyber security

Ÿ  Smart Solutions – Wearable Sensors and Smart Glasses

Ÿ System Integration

Ÿ Small Batch Manufacturing

Ÿ Visual Analytics

Ÿ Virtual Reality

Ÿ 3D Printing

4.Internet of Things (IoT)

Ÿ IoT & IoE & Edge Computing

Ÿ Distributed Mobile Applications Utilizing IoT

Ÿ Security, Privacy and Trust in IoT & IoE

Ÿ Standards for IoT Applications

Ÿ Ubiquitous Computing

Ÿ Blockchain-enabled IoT Device and Data Security and Privacy

Ÿ Application of WSN in IoT

Ÿ Cloud Resources Utilization in IoT

Ÿ Wireless Access Technologies for IoT

Ÿ Mobile Applications and Services for IoT

Ÿ Machine/ Deep Learning with IoT & IoE



Ÿ

Ÿ Smart Sensors and Internet of Things for Smart City

Ÿ Logic, Functional programming and Microcontrollers for IoT

Ÿ Sensor Networks, Actuators for Internet of Things

Ÿ Data Visualization using IoT

Ÿ IoT Application and Communication Protocol

Ÿ Big Data Analytics for Social Networking using IoT

Ÿ IoT Applications for Smart Cities

Ÿ Emulation and Simulation Methodologies for IoT

Ÿ IoT Applied for Digital Contents

Ÿ

5.Microwaves and Photonics

Ÿ Microwave filter

Ÿ Microstrip antenna

Ÿ Microwave Link design

Ÿ Microwave oscillator

Ÿ Frequency selective surface

Ÿ Microwave Antenna

Ÿ Microwave Photonics

Ÿ Radio over fiber

Ÿ Optical communication

Ÿ Optical oscillator

Ÿ Optical Link design

Ÿ Optical phase lock loop

Ÿ Optical devices

6.Computation Intelligence and Analytics

Ÿ Soft Computing

Ÿ Advance Ubiquitous Computing

Ÿ Parallel Computing

Ÿ Distributed Computing

Ÿ Machine Learning

Ÿ Information Retrieval

Ÿ Expert Systems

Ÿ Data Mining

Ÿ Text Mining

Ÿ Data Warehousing

Ÿ Predictive Analysis

Ÿ Data Management

Ÿ Big Data Analytics

Ÿ Big Data Security

7.Energy Harvesting and Wireless Power Transmission

Ÿ Energy harvesting and transfer for wireless sensor networks

Ÿ Economics of energy harvesting communications

Ÿ Waveform optimization for wireless power transfer

Ÿ RF Energy Harvesting

Ÿ Wireless Power Transmission

Ÿ Microstrip Antenna design and application

Ÿ Wearable Textile Antenna

Ÿ Luminescence

Ÿ Rectenna

8.Advance Concept of Networking and Database

Ÿ Computer Network

Ÿ Mobile Adhoc Network

Ÿ Image Security

Ÿ Application Artificial Intelligence and machine learning in the 

Field of Network and Database

Ÿ Data Analytic

Ÿ High performance computing

Ÿ Pattern Recognition

9.Machine Learning (ML) and Knowledge Mining (KM)

Ÿ Regression and prediction

Ÿ Problem solving and planning

Ÿ Clustering

Ÿ Classification

Ÿ Neural information processing

Ÿ Vision and speech perception

Ÿ Heterogeneous and streaming data

Ÿ Natural language processing

Ÿ Probabilistic Models and Methods

Ÿ Reasoning and inference

Ÿ Marketing and social sciences

Ÿ Data mining

Ÿ Knowledge Discovery

Ÿ Web mining

Ÿ Information retrieval

Ÿ Design and diagnosis

Ÿ Game playing

Ÿ Streaming data

Ÿ Music Modelling and Analysis

Ÿ Robotics and control

Ÿ Multi-agent systems

Ÿ Bioinformatics

Ÿ Social sciences

Ÿ Industrial, financial and scientific applications of all kind

10.Advanced Computer networking Computational Intelligence

Ÿ Data Management, Exploration, and Mining

Ÿ Robotics

Ÿ Artificial Intelligence and Machine Learning

Ÿ Computer Architecture and VLSI

Ÿ Computer Graphics, Simulation, and Modelling

Ÿ Digital System and Logic Design

Ÿ Natural Language Processing and Machine Translation

Ÿ Parallel and Distributed Algorithms

Ÿ Pattern Recognition and Analysis

Ÿ Systems and Software Engineering

Ÿ Nature Inspired Computing

Ÿ Signal and Image Processing

Ÿ Reconfigurable Computing

Ÿ Cloud, Cluster, Grid and P2P Computing

Ÿ Biomedical Computing

Ÿ Advanced Bioinformatics

Ÿ Green Computing

Ÿ Mobile Computing

Ÿ Nano Ubiquitous Computing

Ÿ Context Awareness and Personalization, Autonomic and 

Trusted Computing

Ÿ Cryptography and Applied Mathematics

Ÿ Security, Trust and Privacy

Ÿ Digital Rights Management

Ÿ Networked-Driven Multicourse Chips

Ÿ Internet Computing

Ÿ Agricultural Informatics and Communication

Ÿ Community Information Systems

Ÿ Computational Economics, Digital Photogrammetric

Ÿ Remote Sensing, GIS and GPS

Ÿ Disaster Management
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11.Communications

Ÿ Microstrip Antenna

Ÿ Microwave

Ÿ Radar and Satellite

Ÿ Smart Antenna

Ÿ MIMO Antenna

Ÿ Wireless Communication

Ÿ RFID Network and Applications

Ÿ 5G Communication

Ÿ 6G Communication

12.Algorithms and Complexity

Ÿ Sequential, Parallel And Distributed Algorithms And Data 

Structures

Ÿ Approximation And Randomized Algorithms

Ÿ Graph Algorithms And Graph Drawing

Ÿ On-Line And Streaming Algorithms

Ÿ Analysis Of Algorithms And Computational Complexity

Ÿ Algorithm Engineering

Ÿ Web Algorithms

Ÿ Exact And Parameterized Computation

Ÿ Algorithmic Game Theory

Ÿ Computational Biology

Ÿ Foundations Of Communication Networks

Ÿ Computational Geometry

Ÿ Discrete Optimization

13.Software Engineering and Knowledge Engineering

Ÿ Software Engineering Methodologies

Ÿ Agent-based software engineering

Ÿ Artificial intelligence approaches to software engineering

Ÿ Component-based software engineering

Ÿ Embedded and ubiquitous software engineering

Ÿ Aspect-based software engineering

Ÿ Empirical software engineering

Ÿ Search-Based Software engineering

Ÿ Automated software design and synthesis

Ÿ Computer-supported cooperative work

Ÿ Automated software specification

Ÿ Reverse engineering

Ÿ Software Engineering Techniques and Production Perspectives

Ÿ Requirements engineering

Ÿ Software analysis, design and modelling

Ÿ Software maintenance and evolution

Ÿ Software engineering tools and environments

Ÿ Software engineering decision support

Ÿ Software design patterns

Ÿ Software product lines

Ÿ Process and workflow management

Ÿ Reflection and metadata approaches

Ÿ Program understanding and system maintenance

Ÿ Software domain modelling and analysis

Ÿ Software economics

Ÿ Multimedia and hypermedia software engineering

Ÿ Software engineering case study and experience reports

Ÿ Enterprise software, middleware, and tools

Ÿ Artificial intelligent methods, models, techniques

Ÿ Artificial life and societies

Ÿ Swarm intelligence

Ÿ Smart Spaces

Ÿ Autonomic computing and agent-based systems

Ÿ Autonomic computing

Ÿ Adaptive Systems

Ÿ Agent architectures, ontologies, languages and protocols

Ÿ Multi-agent systems

Ÿ Agent-based learning and knowledge discovery

Ÿ Interface agents

Ÿ Agent-based auctions and marketplaces

Ÿ Secure mobile and multi-agent systems

Ÿ Mobile agents

Ÿ SOA and Service-Oriented Systems

Ÿ Service-centric software engineering

Ÿ Service oriented requirements engineering

Ÿ Service oriented architectures

Ÿ Middleware for service based systems

Ÿ Service discovery and composition

Ÿ Service level agreements (drafting, negotiation, monitoring and 

management)

Ÿ Runtime service management

Ÿ Semantic web

Ÿ Data modelling, mining and data analytics

Ÿ Aggregation, integration, and transformation

Ÿ Web and text mining

Ÿ Data mining methods, techniques, and tools

Ÿ Data analytics modelling and algorithms

Ÿ Patterns and frameworks

Ÿ Data visualization

Ÿ Knowledge systems and engineering

Ÿ Knowledge acquisition

Ÿ Knowledge-based and expert systems

Ÿ Knowledge representation and retrievals

Ÿ Knowledge engineering tools and techniques

Ÿ Time and knowledge management tools

Ÿ Knowledge modelling, integration, transformation, and 

management, Uncertainty knowledge management

Ÿ Knowledge visualization

Ÿ Mobile computing and mobile system engineering

Ÿ Mobile App design and development

Ÿ Innovative mobile applications

Ÿ Pervasive computing

Ÿ Mobile system validation and test automation

Ÿ Software & System Quality of Service

Ÿ Soft computing

Ÿ Quality assurance process, standards, and systems

Ÿ Software safety systems

Ÿ Software test automation and tools

Ÿ Software dependability, reliability, scalability

Ÿ Software & System Security

Ÿ Software and system security and privacy

Ÿ Healthcare Informatics

Ÿ Information Ecology and Knowledge Management

Ÿ Irrigation Informatics

Ÿ Neuro-Informatics

Ÿ Open Source: Challenges and opportunities

Ÿ Web-Based Learning: Innovation and Challenges

Ÿ Soft computing Signal and Speech Processing

Ÿ Natural Language Processing
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Ÿ Mobile app security and privacy

Ÿ Encryption methods and tools

Ÿ Security service systems

Ÿ Cloud, sensor cloud and mobile cloud security

Ÿ Mobile system integrity, security, and fault tolerance

Ÿ Emergent Topics

Ÿ Cloud computing and Innovative cloud-based application 

systems

Ÿ Mobile cloud computing and application services

Ÿ Big data analytics application systems

Ÿ Innovative sensing cloud and systems

Ÿ Large-scale cyber systems

Ÿ IOT and smart city application systems

Ÿ Big data quality validation

Ÿ Big data application quality services

Ÿ Smart learning and innovative education systems

Ÿ Learning software design engineering

Ÿ Smart learning methods and environments

Ÿ Online learning systems

Ÿ Mobile enabled learning systems and tools

14.Computer Networks and Inventive Communication Technologies

Ÿ Addressing & Location Management

Ÿ Broadband Access Technologies

Ÿ Adhoc and Sensor Networks

Ÿ Cross Layer Design and Optimization

Ÿ Heterogeneous Wireless Networks

Ÿ High Speed Networks

Ÿ Internet and Web Applications

Ÿ Measurement & Performance Analysis

Ÿ Mobile & Broadband Wireless Internet

Ÿ Mobile Networks & Wireless LAN

Ÿ Network Architectures

Ÿ Network Based Applications

Ÿ Network Protocols & Wireless Networks

Ÿ Network Operations & Management

Ÿ Network Security Trust, & Privacy

Ÿ Next Generation Internet & Web Architectures

Ÿ Peer to Peer and Overlay Networks

Ÿ QOS And Resource Management

Ÿ Recent Trends & Developments in Computer Networks

Ÿ Routing, Switching and Addressing Techniques

Ÿ Self-Organizing Networks and Networked Systems

Ÿ Ubiquitous Networks

Ÿ Virtual & Overlay Networks

Ÿ Wireless Communications

Ÿ Wireless Mesh Networks and Protocols

Ÿ Wireless Multimedia Systems

Ÿ Personal and wearable networks

Ÿ Wireless ad hoc & sensor networks

Ÿ Information-centric networking

Ÿ Embedded networks

Ÿ Opportunistic networking

Ÿ Delay-tolerant networks

Ÿ Cognitive radio networks

Ÿ Vehicular networks

Ÿ Smart Grid communications

Ÿ Underwater sensor networks

Ÿ Cyber-physical systems

Ÿ Social networks

Ÿ Mobile and ubiquitous networking

Ÿ Green networking

Ÿ

Ÿ Overlay and peer-to-peer networks

Ÿ Local-area and metropolitan-area networks

Ÿ Storage-area networks

Ÿ Routing and transport protocols

Ÿ Big Data Networking

Ÿ Cloud computing and networking

Ÿ Software Defined Networking and Network Function 

Virtualization

Ÿ Internet of Things

Ÿ Link technologies

Ÿ Adaptive networking applications

Ÿ Authentication, authorization, accounting

Ÿ Security and privacy

Ÿ Cross-layer optimization

Ÿ Mobility and Location-dependent services

Ÿ Multimedia and real-time communication

Ÿ Machine-to-machine communications for smart environments

Ÿ Smart Cities

Ÿ Network traffic characterization and measurements

Ÿ Network management, reliability and QoS

Ÿ Performance evaluation of networks

Ÿ Testbeds for network experiments

Ÿ Network coding

Ÿ Optical and high-speed access networks

15.Resent Engineering and Nano Technology

Ÿ Advanced Computing Architectures and New Programming 

Models

Ÿ Bio-science and Bio-technology

Ÿ Collaborative applications

Ÿ Computational Techniques in Civil Engineering

Ÿ Control and Automation

Ÿ Concrete Engineering

Ÿ CAD/CAM/CIM

Ÿ CAE

Ÿ Database Theory and Application

Ÿ Data Base Management System

Ÿ Data Mining

Ÿ Decision making

Ÿ Digital signal processing theory

Ÿ Distributed Sensor Networks

Ÿ Distributed Computing

Ÿ Mechanical Design

Ÿ Evolutionary computing and intelligent systems

Ÿ Expert approaches

Ÿ Environmental Engineering

Ÿ Highways

Ÿ Human Computer Interaction (HCI)

Ÿ Image analysis and processing

Ÿ Information and data security

Ÿ Internet Technologies, Infrastructure, Services & Applications

Ÿ Nano Technology

Ÿ Mobile Computing and Applications

Ÿ Multimedia Communications

Ÿ Network Modelling and Simulation

Ÿ Network Performance; Protocols; Sensors

Ÿ Networking theory and technologies
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Ÿ Open Models and Architectures

 Pattern Recognition

Ÿ Perception and semantic interpretation

Ÿ Production

Ÿ Real-time information systems

Ÿ Remote Sensing

Ÿ Security Technology and Information Assurance

Ÿ Soft Computing

Ÿ Software Engineering & Its Applications

Ÿ Signal Control System & Processing

Ÿ Speech interface; Speech processing

Ÿ Communication architectures for pervasive computing

Ÿ Computer Vision

Ÿ Computer Science and Its applications

Ÿ Structural Engineering

Ÿ Thermal Engineering

Ÿ    Ubiquitous Multimedia Computing

Ÿ Vision-based applications

Ÿ VLSI Algorithms

Ÿ Web Technologies

Ÿ Textile Engineering

16.Recent on Mechanical Engineering and Technology

Ÿ Fluid Mechanics

Ÿ Applied Mathematics and Mechanics

Ÿ Biomechanics

Ÿ Heat Transfer

Ÿ Solid Mechanics

Ÿ Refrigeration and Air Conditioning

Ÿ Renewable Energy Technology

Ÿ Materials Engineering

Ÿ Composite Materials

Ÿ Marine Engineering

Ÿ Petroleum and Mineral Resources Engineering

Ÿ Textile Engineering

Ÿ Industrial Engineering

Ÿ Operational Research

Ÿ Manufacturing Processes

Ÿ Machine Design

Ÿ Quality Control

Ÿ Mechanical Maintenance

Ÿ Tribology

Ÿ CAD/CAM

Ÿ Aeronautical Engineering

Ÿ Production Engineering

Ÿ Welding Technology

Ÿ Robotics Engineering

Ÿ Aerospace Engineering

Ÿ Metallurgy

Ÿ Rock Mechanics and Mining Sciences

Ÿ Solid and Structural Mechanics

Ÿ Theoretical and Applied Fracture Mechanics

17.Advance Civil Engineering and Technology

Ÿ Assemblage and System

Ÿ Behaviour of Structures

Ÿ Behaviour of Structures under Seismic Loads

Ÿ Building and Environmental Acoustics

Ÿ Building Climate Systems

Ÿ Building Energy

Ÿ Civil and Environmental Engineering

Ÿ Coastal Engineering

Ÿ Composite Materials

Ÿ Concrete Structures

Ÿ Construction Economics

Ÿ Construction Engineering

Ÿ Design and Performance of Green Building

Ÿ Design Optimization of Structures

Ÿ Earthquake Engineering

Ÿ Energy Efficient Building Technology

Ÿ Energy Saving Building Materials

Ÿ Evaluation of Building Envelope Systems under Structural and 

Environmental Loads

Ÿ Evaluation of Glazing Systems for Energy Performance

Ÿ Fire Engineering

Ÿ Foundations Dynamics

Ÿ Geotechnical Engineering

Ÿ Health Monitoring and Life Prediction of Structures

Ÿ High Performance Concrete

Ÿ Hydraulic Engineering

Ÿ Life Cycle Engineering

Ÿ Materials and Durability

Ÿ Materials Engineering

Ÿ Mechanics and Materials Aspects of Advanced Construction 

Materials

Ÿ Municipal or Urban Engineering

Ÿ Nondestructive Testing and Evaluation

Ÿ    Numerical Modelling of Structures

Ÿ  Optimal Design of Structures

Ÿ Properties and Mechanics of Concrete

Ÿ Residential, Commercial, Industrial and Public Works

Ÿ Seismic Evaluation of Building Nonstructural Components

Ÿ Simulation Optimization and Risk Management

Ÿ Soil-Structure Interaction

Ÿ Structural Engineering

Ÿ Structural Evaluation of Panelized and Masonry Wall Systems

Ÿ Structural Reliability Analysis

Ÿ Surveying

Ÿ Sustainable Structures

Ÿ Transportation Engineering

Ÿ Ventilation and Indoor Air Quality

Ÿ Water Supply and Drainage
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 An Experimental Investigation of Sustainable Concrete by 
using Paper Pulp and Crusher Dust 

1 2 3Shahzad khan , Sohit Agarwal , Mukesh pandey  
1
Research scholar, Department of Civil Engineering, ITM University Gwalior, India. 

2Assistant Professor, Department of Civil Engineering, ITM University Gwalior, India. 
3 Professor, Department of Civil Engineering, ITM University Gwalior, India. 

 The objective of the research carried out in this paper highlights the critical sustainability parameter of 

reusability of waste materials in the construction sector of India. This paper followed firstly the intense 

literature survey to identify the waste materials for the replacement in the concrete mix, hereafter Paper 

Pulp (P.P) and Crusher Dust (C.D) indicates the similar nature like cement and sand respectively. 

Secondly, an assumed proportion of replacement of P.P by 2.5%, 5%,7.5%,10%, and 12.5% by cement, 

and 10%, 20%, and 30% replacement of C.D by sand is adopted in M20 mix design by volume method. 

Thirdly, the casting of 48 sample cubes size of 150 mm × 150 mm × 150 mm is performed for Average 

Compressive Strength test, and casting of 48 cylindrical cubes of 150 mm in diameter and 300 mm long for 

Split Tensile Strength. Fourthly, the results are carried out for 7th day testing along with 28th day testing 

for both tests along with slump variation of different samples. It is observed after the experimental 

analysis that the elite results compared to normal M20 mix are exhibited when the replacement variation 

of P.P is 5% along with 10% variation of C.D for both Average Compressive Strength and Split Tensile 

test. In addition to it, the highest slump is obtained for replacement variation of 12.5% P.P and 10%C.D. 

Key Words - Concrete, Crusher Dust (C.D), Paper Pulp (P.P), Reusability. 

 I. INTRODUCTION 
Countries which are in evolving phase such as India, where various industrial development projects and 
rapid urbanization are increasing swiftly to improve the quality of life, the major problem noticed is 
pollution due to waste [1] [2]. This takes place because of the expansion of domestic and industrial 
pollution. Since solid waste disposal has become a major problem in metropolitan areas of India [3]. Out 
of several wastes from different industries, the paper pulp industry produces considerable amounts of 
wastewater from various types of pulp and in addition, the manufacturing of paper generates heavy dust 
during the conversion process. Currently, the disposal solution in India is majorly land filling the earth, 
although paper sludge is a non-corrosive material [4]. Due to limited landfill space availability and strict 
regulations, many researchers are trying to develop reasonable, economical, and environmentally 
friendly [5]. Therefore, civil engineers have been challenged to see this potential to use this waste as a 
constituent in different building materials like sand, bricks, cement, etc. The use of this waste in 
construction will firstly provide a solution for waste problems and secondly, it will develop a new 
sustainable resource to materials in different construction projects [6]. 

 The use of paper pulp and crusher dust established reasonable replacement of cement and fine aggregate 
in concrete mixes. [7] [8]. A study is needed to determine the contribution of paper sludge and crusher 
dust in the concrete industry. Although there is great concern about the strength and durability of 
concrete produced by replacement materials. This requires experimental investigation along with a
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literature study to verify that the concrete is durable and possess similar or better physical properties like 
ordinary concrete [9]. 

II. MATERIALS USED 
The materials used in this experimental research are cement, sand (F.A), paper pulp, crusher dust, coarse 
aggregate (C.A), and water. Firstly, Ordinary Portland cement of brand ―Ultratechǁ, Grade 43 
confirmed from IS:8112-2013 is adopted. [10] Secondly, the sand of zone II confirmed from IS:383-
1970 is used and acquired from local dealer [11]. Thirdly, paper pulp, and crusher dust are also collected 
from a local distributor. Fourthly, the coarse aggregate of size 20mm is preferred and conforming from 
IS 383, and the test data materials after experiments are shown below in Table 1. 

Table 1 Experimental test data of materials 

ISSN 2278-3075 

 A. Paper pulp 
The acceptance of paper pulp in concrete industries has become an legal use of ordinary concrete 
pozzolan [12] [13]. The main reason for making use of paper waste is because it provides 
environmentally friendly facilities [14] [15]. The chemical analysis supported by the XRF (Energy 
Dispersive X-ray Fluorescence Spectrometer) scan data shows the absorption sheet contains the SI 
(60%) and Ca (14%) shown in Table 1, and the results of the analysis and storage are represented in Table 
2 and Table 3 [16] [17]. Various investigations have confirmed that its Fibrous environment offers high 
storage quality, while paper-dried waste absorbs water for 24 hours and remains machine-free to achieve 
consistency [18] [19]. 

Table 2 Elemental Analysis of Paper Pulp [16][20] 
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Table 3 Proximate Analysis of Paper Pulp [16][20] 

ISSN 2278-3075 

Table 4 Ultimate Analysis of Paper Pulp [16] [20] 

B. Crusher Dust 
Stone dust is a selective material that can be effectively used in construction as a replacement for natural 
sand [9]. This is a waste of composite crop availability. Stone dust is better suited for its economical 
nature and character than conventional sand for medium-sized concrete. The replacement of aggregate 
with stone dust can be compassed by 40% approximately, and this results in acceleration of compressive 
strength of concrete by 22% roughly [7]. This study examines the use of stone dust as a good mixing of 
concrete instead of a good mix of natural materials and improves pozzolan reaction, less compact 
compaction, and concrete strength [21]. 

III. METHODOLOGY 
The research followed in this paper is based on the experimental analysis for obtaining sustainable 
concrete by incorporating waste materials in the mix. Therefore, to achieve this, paper pulp and crusher 
dust are considered a waste material, and it replaces cement and sand respectively. The comparison 
investigation is carried to examine the average compressive strength, split tensile strength, and slump 
values of newly investigated concrete with normal M20 concrete of grade. The first step followed in the 
research is testing of materials used in the preparation of concrete mix and the achieved values are shown 
in Table 5. The second step involves defining the percentage replacement of paper pulp and crusher dust 
by cement and sand respectively by deeply exploring peer-reviewed published research. Hereafter the 
assumed replacement of waste materials (P.P and C.D) are shown in the first column of Table 6 with 
sample name. 

Table 5 IS code testing of materials for concrete mix 
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3
Table 6 Weight of materials for 1m  of concrete 

A. Design Mix for M20 grade of concrete 
Procedure for concrete mix design calculation as per IS 10262-2009 based on strength, durability, 
workability, and economy [22] [23]. To produce concrete of required strength and properties, selection 
of ingredients and their quantity is to be found which is called concrete mix design. Proper mix design 
helps in clarifying the problem arises in concrete while placing or curing etc. As per IS456:2000, 
different grades of concrete are classified into M5, M7.5, M10, M15, etc.,whereas M stands for Mix, and 

2
the subscript of M stands for characteristic compressive strength (fck) of the concrete in N/mm  [24]. 

The average compressive strength is measured with cube specimens of dimension 150 mm × 150 mm × 
150 mm cube in direct compression and the split tensile strength of concrete is measured with the help of 
cylindrical specimen cubes of 150 mm in diameter and 300 mm long [25] [23]. The design mix for M20 
concrete used in this paper is 1:1.57:3.13, and details are shown in Table 7. The weight of different 

3materials used in the mix design of 1m  M20 grade of concrete using paper pulp and crusher dust are 
shown in Table 7. 

3
Table 7 Mix Design for M20 grade of 1m  concrete 
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IV. RESULTS AND DISCUSSION 

A. Slump Test 
The standards IS: 1199 -1959 method is adopted in which the required apparatus are slump cone, non-
porous base plate, measuring scale, and temping rod [26]. The shape of the mold is a frustum of a cone, 
and a specific dimension is, height 300 mm, bottom diameter 200 mm, and top diameter 100mm [26]. 
Further, the dimension of the tamping rod of steel is 16 mm diameter and 600 mm long [26]. The slump 
values of samples show non-linear declination as the paper pulp is increasing from 2.5% to 12.5%. The 
highest slump is recorded for S-1 (normal mix) and the lowest is recorded for S-16, the numeric values, 
and the trend of samples is shown in Figure1. 

B. Average Compressive Strength 
Samples (S-1…S-16) as per IS: 516-1959 are casted considering mix design as 1:1.57:3.13 [25]. Total of 
48 samples are cast of cube size 150 mm × 150 mm × 150 mm including normal mix and newly formed 
samples as shown in Table 8. As seen after Compression Testing Machine (CTM), the samples S-2…S-8 
shows average compressive strength higher than S-1 (normal mix), and the highest strength is recorded 
for the S-5 sample. 

Afterward, the strength of samples S-9…S-16 starts decreasing when compared to S-1 (normal mix), 
and the lowest strength is recorded for the S-16 sample. The detailed results of all the samples are shown 
in Table 8, and the trend chart is shown in Figure 2 below. 

C. Split Tensile Strength 
Samples (S-1…S-16) as per IS: 5816-1999 are cast considering mix design as 1:1.57:3.13 [23]. A total of 
48 samples are cast of cylindrical size 150 mm in diameter and 300 mm in length, including normal mix 
and newly formed samples as shown in Table 9. The results seen from the compression testing machine 
suggests that samples S-2…S-8 shows split tensile strength higher than S-1 (normal mix), and the 
highest strength is recorded for S-5 sample. Afterward, the strength of samples S-9…S- 16 starts 
decreasing when compared to S-1 (normal mix), and the lowest strength is recorded for the S- 16 sample. 
The detailed results of all the samples are shown in Table 9, and the trend chart is shown in Figure 3. 

th thTable 8 Average compressive strength at 7  and 28  day 



International Journal of Innovative Technology and Exploring Engineering (Volume - 13, Issue - 01, January - April 2024)                        Page No. 6

ISSN 2278-3075 

Table 9 Split Tensile Strength at 7th and 28th day 

Figure 1 Trend chart of slump values for M  concrete 20

thFigure 2 Trend chart of Average compressive strength at 28  day of M  concrete 20
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Figure 3 Trend chart of split tensile strength at 28th day of M20 concrete 

V. CONCLUSION 
The sustainable concrete obtained after adding paper pulp and crusher dust in the mix design of M20 
concrete shows tremendous results in terms of strength and workability. As noticed, the results of 
average compressive strength and split tensile strength of samples (S-1…S-16) varies according to the 
percentage of paper pulp and crusher dust. 

The workability of normal mix sample S-1 is observed 87mm, and afterward, the slump value keeps 
decreasing with a slight difference. The lowest slump observed is 63mm for sample S-16. 

The average compressive strength when compared to normal mix sample S-1(P.P-0% and C.D-
0%,27.01 N/mm2) is enhanced by almost 14% in sample S-5 (P.P -5% and C.D -10%, 31 N/mm2), and a 
reduction of 40% is observed in sample S-16 (P.P -12.5% and C.D -30%, 16.02 N/mm2). The trend 
observed in Figure 2 and Table 8 states that the average compressive strength of samples (S- 2…S-5) is 
greater than the normal mix sample (S-1) and afterward the samples (S-6…S-16) show a negative trend. 
Hence the optimum percentage of P.P and C.D to obtain sustainable concrete by using waste materials 
(P.P and C.D) is for sample S-5. It is advised after the experimental investigation that the promotion of 
such a concrete mix must be enhanced. 

Similar observations like average compressive strength are seen for split tensile strength, and the results 
shown in Table 9 verifies it. When compared to normal mix sample S-1 (P.P-0% and C.D-0%, 3.00 
N/mm2), the results of split tensile strength is enhanced by almost 14% in sample S-5 (P.P -5% and C.D -
10%, 3.44 N/mm2), and a reduction of 40% is observed in sample S-16 (P.P - 12.5% and C.D -30%, 
1.78%). The trend observed in Figure 3 and Table 9 states that the average compressive strength of 
samples (S-2…S-5) is greater than the normal mix sample (S-1) and afterward the samples (S-6…S-16) 
shows a negative trend. Hence the optimum percentage ofP.P and C.D to obtain sustainable concrete by 
using waste materials (P.P and C.D) is for sample S-5. 
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 The Video Technologies for Medical, cultural, and social activities prefer 3D visual data rendering and 

processing. So 3D videos are captured by any capturing devices, like the digital cameras are not 

acceptable all the time due to the lack of capturing devices or indecent illumination or due to poor 

weather surroundings like Low light, rain, fog, mist, etc. reduces the contrast, thus the videos get 

degraded. 3D video contrast enhancement technique is an essential process for upgrading the quality and 

information content in the videos. The proposed work employs a discrete wavelet transform based 

enhancement technique with Jut noticeable difference model to improve the video frames and it is simple 

and computationally inexpensive. The application of DWT results in the Low and High-frequency sub-

bands. The low-frequency components that contain the greatest amount of the information are improved 

using weighted threshold histogram equalization(WTHE) with the JND model algorithm while the high-

frequency sub-bands are distortions and highly affected by noise. The Gaussian high pass filter is applied 

to each high-frequency sub-bands to remove the noise. Besides, enhancement gain control and luminance 

preservation are used to acquire the enhanced output video. At the end check the quality of the degraded 

video frame, the presented work is implemented in MATLAB 2018a and evaluated using objective 

parameters. Experimental results show that the proposed method can generate better and agreeable 

results than 2D videos. 

Keywords: WTHE, Just Noticeable difference model, discrete wavelet transform, Contrast 

enhancement, GHPF. 

I. INTRODUCTION 
With the developing business sector in 3D imaging items, the 3D video has become a functioning zone of 
exploration as of late. The 3D video is the way to give more reasonable and vivid perceptual encounters 
than the current 2D partner. There are numerous uses of 3D Videos, for example, 3D TV, which is viewed 
as the principal drive of the current TV upheaval. The stereoscopic display is the momentum standard 
innovation for 3D TV, while the auto-stereoscopic presentation is all the more encouraging arrangement 
that requires more examination attempts to determine the related specialized challenges. The 
accomplishment of the 3D video industry depends on the specialized development of 3D video 
innovation, including its portrayal, catching, improvement, pressure, transmission, and delivery. 3D 
video upgrade is a provoking issue to be comprehended in video innovation. The significant period of 
stereoscopic 3D (S3D) will furnish onlookers with characteristic sensation and ideal submersion to 
binocular and monocular profundity sign. 
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 Nonetheless, there is a recognizable diminish in the appeal of S3D methods over the most recent couple 
of years. Because of the unpredictability of a substance and unfortunate impact that may deliver by a 
perceptual perspective. S3D specialized difficulties in the field of video processing connected to quality 
examination, improvement, and compression. [1-2] 

The main strategy of differentiation improvement is Histogram adjustment to balance the dark levels to 
upgrading contrast in numerous applications like clinical picture preparing, discourse acknowledgment, 
object tracking, and so forth Histogram equalization based procedures can't keep up average brightness 
level; it might deliver in either under immersion or over immersion in obscurity district or exceptionally 
splendid locale separately. To keep away from these issues some serious histogram leveling like bi-
histogram equalization (BHE), partially overlapped sub histogram adjustment, and dualistic sub-picture 
HE strategies have been proposed by utilizing disintegration of two sub histograms of 2D video frames. 
In some paper proposed a neighborhood Histogram balance technique is known as Adaptive Histogram 
equalization. Here a video outline is isolated into little squares; close to HE is applied to each sub-square. 
Toward the end, the improved squares are consolidated utilizing the interpolation method. The adjusted 
HE technique depends on the singular-value decomposition of the LL sub-band of the discrete wavelet 
transform (DWT). Regardless of the improved contrast of theframe, this strategy will, in general, contort 
picture subtleties in low-and high-intensity regions [3-4]. To accomplish this objective, we present a 
proficient contrast upgrade technique for corrupted videos utilizing discrete wavelet transform based on 
improvement with the JND model. All the more explicitly, the proposed contrast upgrade calculation 
initially plays out the DWT to break down the info video outline into a bunch of band-restricted parts, 
called HH, HL, LH, and LL subgroups. Since the LL sub-band has the enlightenment data, JND values 
are determined. Based On the threshold values, the weighted threshold histogram equalization 
enhancement technique is applied. The high recurrence segments LH, HL, and HH parts are 
exceptionally influenced by noise, to eliminate the noise and upgrades the edge region Gaussian high 
pass filter is applied. After the JND based Enhancement upgrade strategy and noise decrease in the 
transformed area, play out the inverse discrete wavelet transform to recreate the improved videos. 
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II. PROPOSED VIDEO ENHANCEMENT APPROACH 

Figure 1: Proposed block diagram 

1.1 Conversion of RGB to Y Cb Cr: 

The Real-time videos are put away in color space since it relies upon affectability of shading location 
cells in the human visual framework. In advanced image processing,the Y CbCrcolor space is regularly 
used to utilize lower resolution capacities of the human visual framework for shading regarding 
luminance. Thusly, RGB to YC C  transformation is regularly applied in image and video processing [5]b r

1.2 Normalization 
The dynamic scope of illuminationY isvery narrow, which doesn't use the dynamic scope ofdisplay 
tools. To utilize the dynamic reach totally, we utilized standardization dependent on an extending 
capacity as follows: 

Here the maximum illumination components are Y and the minimum illumination component are Y . max min
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2.3 Discrete Wavelet Transform 
DWT is a straightforward and effective cycle for the development of wavelets. Wavelets are 
fundamentally the waves which are restricted in both time and recurrence area. DWT investigates the 
signal andvideo frames into continuously better octave groups. Break down the signal at various 
frequencies with various goals. The proposed calculation utilizes Haar wavelet because of its 
straightforward and effectiveness in improving boundaries of differentiation for recordings. This 
strategy is simpler to execute and comprehend as wavelets are developed in the recurrence area [5]. 
DWT is considered as a filter bank that contains two filters, for example, low-pass and high-pass 
channels, and decays the information outline into four sub-groups including LL, LH, HL, and HH. Since 
videos are two-dimensional signals, wavelet decomposition in the horizontal level and vertical levels, 
separately, and afterward, down-sampling is performed on the yields of filters so each filter yield is 50% 
of the first size input. The working of DWT is as appeared in the figure. 2. In the first level of 
decomposition, four sub-bands LL, LH, HL, and HH represent the approximation details, vertical detail, 
horizontal detail, and diagonal details respectively [6-7]. 

Figure 2. Three-level two-dimensional discrete wavelet transform 

2.4The overall Just Noticeable Difference Model 
In image and video processing technology, the Just noticeable difference model dependent on the human 
visual framework is generally utilized, which gives an essential visual perception model that relies upon 
the visual constraints and the qualities of the picture. The proposed JND model is a blend of three 
perspectives such as luminance adaption, Contrast sensitivity function, and contrast masking [8]. 

2.4.1The JND Estimation 

spatial contrast sensitivity function (CSF), luminance adaption masking, and contrast masking 
respectively and i and j are spatial coordinates [9]. 

2.4.2Contrast sensitivity function 
The most essential visual hypothesis model is Contrast affectability work. The substance of video 
outlines has no part in this model though it relies upon the eye to notice the video point of view. In the 
spatial recurrence space, the natural eye has band-pass highlights. 

Mathematically this model is represented as the correlative of the essential distortion limit that each 
Discrete Wavelet Transform coefficient can deal with. The base limit can be figured utilizing the 
accompanying condition [10]. 
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2.4.3. Masking of luminance 
Properties of the natural eye, for example, less affectability to the hazier area of the video frame over the 
lighter district and the location of a more brilliant locale of comparable power of commotion and 
obliviousness of more obscure district mutilations are clarified by luminance covering impact. It relies 
just upon the nearby highlights of the video frame, which is utilized to compute the impact of bending 
recognition under the condition of fixed pixel esteem as the foundation. 

In a caught video frame natural eyes are less touchy to extraordinary brighter or darker areas, and based 
on this numerous models are utilized. In a DWT based model, we utilized the low-recurrence bit of the 
video casing to represent the nearby splendor. It is to propose another model [11], which is inferred in the 
sub-band for a given level, thinking about the degree of the estimate of remaking and neighborhood 
splendor appraisal. It can be shown below 

2.4.4. Masking of contrast 
In the edge locales, the natural eye has less resilience to contortion and generally insensitive in the 
surface areas. This procedure is identified with the level of appearance of one signal within the sight of 
another signal. That is the permeability of the principle segment in the casing will change with the 
presence of different parts. The difference covering impact is most grounded when the direction, 
positions, and spatial frequencies of the two segments are equivalent. Similar clamor or examples put in 
a to a great extent finished locales, is hard to track down looked at an even region. That implies the casing 
surface can veil or conceal another bit of the example. The veiling of difference impact can be composed 
as [12]. 
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Where the area is made out of neighborhood coefficients in a similar sub-band inside the window 
focused at the area (i, j), N  is the number of coefficients of the area, v  is the estimation of every local  i,j k

coefficient, and δ is consistent and controls the level of every neighborhood coefficient. 

2.5 Histogram equalization 
The customary histogram equalization strategy is portrayed as shows: By taking avideo frame,F (i, j) in 
Low-frequency components (LL), with a sum number of picture elements and a dark level range of black 
to white that is [0, K-1]. The probability density function (PDF) of the video frame can be written as 

Taking the CDF values and histogram equalization maps an input level k into an output level H  using the k

equation as shown below: 

In other words, the addition level H  is relative to the probability of its corresponding level k in the input k

video frame. In principle, for frames with continuous illumination levels and PDFs, such a mapping 
method would consummately equalize out the histogram. Nonetheless, by and by, the force levels and 
PDF of a computerized frame are discrete. In such a case, the conventional HE technique is not, at this 
point ideal. All things being equal, it brings about unwanted impacts where force levels with high 
probabilities regularly become over-improved, and the levels with low probabilities get less upgraded, 
their numbers diminished or even disposed of in the resultant picture. HE regularly brings two sorts of 
antiquities into the upgraded picture: over-improvement for the more-successive levels and loss of 
difference for the less-continuous levels. In this manner, HE frequently over-improves the foundation of 
the video frame and causes level immersion (cutting) impacts in little however outwardly significant 
territories. To beat the visual antiquities of the HE technique and add greater adaptability to it, numerous 
specialists proposed distinctive improvement techniques. 

2.5.1 Weighted Threshold Histogram equalization 
The proposed WTHE technique performs histogram leveling dependent on an altered histogram. Every 
probability density value P(k) in condition (14) is supplanted by a weighted and threshold PDF esteem 
P (k), yielding wt
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The level-mapping technique shown in (15), by applying a transformation function T(.) to P(k), 

P  is the Peak estimation of the first PDF, the real number v characterizes the upper limit standardized max

to P  In our proposed calculation, the standardized upper limit v is utilized as another boundary that max

controls the impact of improvement. 

The lower edge P  in condition (16), then again, is simply used to remove the levels whose probabilities 1

are excessively low, to more readily use the full unique reach. The estimation of Pl is less significant in 
controlling the upgrade and is set an exceptionally minimum fixed value that is 0.01% in our calculation. 
It very well may be seen from condition (16) when r=1, P =1, and P =0 the technique WTHE reduces to u l

the conventional Histogram Equalization. 

In the proposed strategy, the power index is the primary parameter that controls the level of upgrade. 
With r<1, more unique reach is dispensed to the less likely levels, along these lines saving significant 
visual subtleties. At the point when the estimation of r continuously ways to deal with 1, the impact of the 
proposed work moves toward the customary HE. When r>1, more weight is moved to the higher-
probability levels, and WTHE gives a much more grounded impact than the conventional HE. Utilizing 
r>1 is more uncommon because of its higher probability to result in over-upgrade, yet it is as yet helpful 
in explicit applications where the levels with higher probabilities should be improved with additional 
energy. The proposed change work (condition (16)) introduces thre sholding with the histogram. In the 
proposed WTHE strategy, the upper limit Pu adjusts to P , the most probability observed in the frame. max

Such a system successfully mitigates the need for physically appropriate setting thresholds, bringing 
about predictable upgrade impact for various sorts of video without physically changing the parameters. 

From equation (16), the CDF is acquired by 

Where Pu is the Upper threshold and P  is the Lower threshold. The change work T(.) clasps the first PDF l

at an upper edge threshold Pu and a lower threshold P , and changes the qualities between the upper and l

lower limits utilizing a standardized power law function with record r>0. when r<1, the Power-
lawfunction will give a higher weight to the low probabilities and less-likely levels are "secured" and 
over-upgrade is diminished. 

Likewise, in condition (16), the weighted Pwt(k) is limited at the furthest breaking point, P . Thus, all u

levels whose PDF values are higher than P  will have their addition braced at a most extreme worth u

       (given (15) and (16)). Such upper cinching further maintains a strategic distance from 
the predominance of the levels with high probabilities while distributing the yield dynamic reach. From 
our calculation, the estimation of Pu is chosen by 
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Where Win is the dynamic range of the input video frame and G  is a pre-set maximum gain of dynamic max

range and it can be used enhancement gain control mechanism. From equation (19), M  is the mean adj

adjustment quantity that reduces the luminance changes after enhancement. From equation (19), 
Assuming M  =0, At that point, the distinction between it and the mean of the degraded frame is adj

determined. Put M  is equal to the value closures to this average difference such that it does not create adj

any level of serious saturation. 

Finally, we have to verify the improved video frames based on JND threshold values and the 
corresponding amplified contrast results are not distinguishable to human eyes. Therefore, the 
evaluation function represented in the following form 

2.6 Gaussian High pass filters 
Wavelet transform is decomposing the original frame into four frequency sub-groups. The unwanted 
signal appears in high pass coefficients, Edges and sharp changes in grayscale values in a frame that 
contributes essentially to high-frequency content are to be distinguished appropriately and Low-
frequency content is to be attenuated. The filter order increases, less ringing impact is noticed. The edges 
which are high-frequency components can be seen in the improved frame and hence sharpening of the 
frame has been accomplished to each high-frequency subgroup. Here the filter n=2and the cut-off 
frequency is Do= 24. 

Where D0 is the cutoff frequency at a distance D  (nonnegative quantity), and D (u, v) is the distance 0

from the point (u, v) to the frequency rectangle [15]. If the frame size M x N, then 

2.7Color correction 
The DWT based enhancement with JND threshold and noise decrease in the frequency domain and, play 
out the converse discrete wavelet transform to remake the luminance frame as output frame, Ye. 
Correction of color is the technique for matching and compensating the color in the frame. To play out 
the color frame by the proportion of the RGB components as follows. 
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Here [R", G'', B''] and [R', G', B'] shows the color channels of the output and input color videos, 
respectively. 

III. RESULTS AND PERFORMANCE ANALYSIS 
We conducted the proposed JND based Enhancement technique for 3D stereoscopic video sequences. 
The experiments were conducted on an Intel Core i3 - 2.30 GHz CPU and 4.00 GB RAM. We have taken 
foggy, rainy, and Low light 3D stereoscopic, 2 to 5 sec. video sequences are downloaded from the 
internet sources like Videezy.com and Shutter.com. The performance parameters viz, Signal to noise 
ratio, Peak signal to noise ratio, and Structural similarity index module values are calculated and 
tabulated in table 1. The original and enhanced for low light, foggy, and rainy video frames are as shown 
in figure 3. 

th thFig.3.1 Original lowlight 20  video frame            Fig.3.2. Enhanced lowlight 20  video frame 

th thFig.3.3. Original foggy 10  video frame            Fig.3.4. Enhanced foggy 10  video frame 

Fig.3.5. Original rainy 50th video frame                     Fig.3.6. Enhanced rainy 50th video frame 
Figure 3. Examples of Original and Enhanced Videos frames with DWT based JND Model for 

different 3D Stereoscopic Videos. 
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Table 1.DWT-based Enhancement results without JND Model and with JND Model for 
different 3D Stereoscopic Videos 

Figure 4. Analysis of the proposed technique with different degraded Stereoscopic 3D Videos 

IV. CONCLUSION 
We have proposed DWT based enhancement with and without JND model of different degraded 
stereoscopic 3D videos. Degrades videos are less dynamic domain, more noise as well as very weak in 
colors. Taking characteristics of degraded videos, it is developed into the three-level decomposition of 
input video frames into two sub-bands i.e. high- frequency information and low-frequency information. 
The DWT based JND model is applied to Low-frequency components. For improving the results, the 
weighted thresholded histogram equalization technique is applied according to the output of JND 
threshold values. The high-frequency components are highly affected by noise, to remove the noise and 
edge regions are improved by Gaussian high pass filter. Experimental analysis shows that the developed 
technique gives a good looking, informative, and enhanced forfoggy, rainy, and Low light 3D 
stereoscopic videos and very low performance for night videos. 
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 Survey on Interpretable Semantic Textual Similarity, and its 
Applications 
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 Both semantic representation and related natural language processing(NLP) tasks has become more 

popular due to the introduction of distributional semantics. Semantic textual similarity (STS)is one of a 

task in NLP, it determinesthe similarity based onthe meanings of two shorttexts (sentences). Interpretable 

STS is the way of giving explanation to semantic similarity between short texts. Giving interpretation is 

indeedpossible tohuman, but, constructing computational modelsthat explain as human level is 

challenging. The interpretable STS task give output in natural way with a continuous value on the scale 

from [0, 5] that represents the strength of semantic relation between pair sentences, where 0 is no 

similarity and 5 is complete similarity. This paper review all available methods were used in interpretable 

STS computation, classify them, specifyan existing limitations, and finally give directions for future work. 

This paper is organized the survey into nine sections as follows: firstly introduction at glance, then 

chunking techniques and available tools, the next one is rule based approach, the fourth section focus on 

machine learning approach, after that about works done via neural network, and the finally hybrid 

approach concerned. Application of interpretable STS, conclusion and future direction is also part of this 

paper. 

Keywords: Textual Semantic Similarity, Interpretable Textual Semantic Similarity, Application of 

Interpretable Textual Semantic Similarity, Deep Learning, Machine Learning, Rule based, Hybrid 

I. INTRODUCTION 
In this era, digitalization plays a vital role like transforming necessary information in digital way. Social 
channels look up users' personal information before launching any product or tool[1]. Interpreting an 
information enhances effectiveness of a system performance. Interpretable STS is the way of giving 
meaning to semantic similarity between short texts. The final goal this survey would be to show an 
approach of interpreting semantic textual similarity and to show the best one. Given the input (a pair of 
sentences), then distinguish each chunks in both sentences, next it computes similarity score for every 
possible pair of chunks based on the given features. Finally align most related chunks between the two 
sentences, with a reason why aligned. The relation interpreted as opposition, equivalence, similarity 
specificity, relatedness or unaligned (unrelated chunks)labeled with the similarity score from one to five. 
In interpretable STS dataset is crucial for both training and testing purpose. For this task Sem Eval 2015 
and 2016 has been prepared dataset comprised pairs of sentences gathered from image descriptions and 
headlines news. The images dataset consists of images with description whereas the headlines dataset is 
collected from news headlines. Images dataset consist of 750 pairs of sentences used for training and 375 
sentence pairs used for test. 

On the other hand Headlines dataset consist of 756 pairs of sentences used for training and 375 sentence 
pairs used for test. Interpretable STS corpus has not existed in non-English language but recently 
Indonesian version is built [2]. 



International Journal of Innovative Technology and Exploring Engineering (Volume - 13, Issue - 01, January - April 2024)                        Page No. 24

ISSN 2278-3075 

 Most importantly, recent work, show in what way the interpretable STS output used to produce 
descriptions automatically in NLP. Users achieved better result when additional clarification is given, in 
real applications [27]. 

All most in all works preprocessing is the first step to simplify the similarity calculation task. Many NLP 
tools are available for preprocessing, Stanford's NLP parser as well as OpenNLP framework were 
usually preferred by many authors. Actually, all researchers performed some kind of text (input) 
operation like tokenization, lowercasing, punctuation and stop word removal, lemmatization, parsing or 
part of speech tagging. Additionally named-entity recognition was used by many authors. 

In order to identify chunks that the relationship between chunks is based on lexical selection, Abney [3] 
uses context-free grammar to describe the structure of chunks, providing a definition of a chunk from a 
linguistic perspective, which he hypothesizes is closer to how humans parse texts. 

A chunk is a textual unit (a sequence) of adjacent words grouped together basis on their part of speech tag 
that indicate their internal relations [4], [6]. Based on this linguistic properties, chunking is parsing the 
sentence into a chunk based sentence structure form. Many linguistic parser used to chunking the input 
sentences with some post processing [7]. 

To chunk the input sentences the authors of NeRoSim system [5] created a rule based chunks 
determination. Inspire system uses Answer Set Programming to determine chunk boundaries [10]. In 
ExB Themis systema default Open NLP chunker, is used[8].On other hand Open NLP chunking tool 
output modified based on a rules observed from the dataset[7]as well as based on their dependency [9], 
[14].In order to maximize chunk accuracy enormous of rules were discovered [13].Some of those rules 
concerns how punctuations, conjunctions, and prepositions are handled [11], [12], [27]. Primarily 
concatenating two or more chunks (like preposition and noun phrase,noun phrases and conjunctions) 
and forming new chunks[27], [13], [14]. 

Another chunking tool was developed based on Conditional Random Fields (CRF) using both CoNLL-
2000 shared task training data and test data. It generates shallow parsing features such as previous and 
next words from current word, and their POS tags [14].Having present notion of chunking and available 
tools for this purpose let's look at possible ways of chunk alignment score calculation and type 
prediction. Several approaches were proposed including rule based, machine learning (ML), neural 
network and hybrid approach. 

II. RULE BASED 
To this date, a few of the interpretable STS systems were rule-based that built on top of too much use of 
linguistic features and resources. The works conducted based on rule derived from observation of 
training dataset. One of well-known rule based system is NeRoSim [5] which depends on two methods, 
which is corpus and knowledge based. As corpus based NeRoSim used pre-trained Mikolov word 
representations [15] as knowledge based methods NeRoSim strictly lookup synonym, antonym and 
hypernyms features from WordNet. Chunks aligned twice to optimize alignment to calculate sentence 
similarity as in Stefanescu et al. [26, [5]. LexiM [16] is another rule based system purely based on lexical 
overlap (string or sub-string matches) contained 13 rules. Rev system extends LexiM by implementing 
the rules of LexiM and additional rules by manual data analysis of PoS categories and synonyms from 
the headlines training set. Rev system works with string distance similarity for lexical overlap, PoS
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match and semantic similarity (i.e. synonyms) based strategies [16]. Based on rule while aligning a 
given chunk pair, NeRoSim checks has 7 defined conditions. Moreover, a precedence of rules well 
defined for all relation types and NOALIC relation assigned to a chunk as the last option. 

Similarity score between the chunk pair using Mikolov word vectors. If a chunk to be mapped has no 
match, NOALIC assigned. For type EQUI 3 rules are applied by precedence unconditionally, the rest 
rules are applied only if none of these conditions 1 to conditions 5 are satisfied. OPPO type assigned fora 
content word in chunk of sentence 1has an antonym in the chunk of sentence 2 [5]. 

If chunk X contains all content words of chunk Y plus some extra content words that are not verbs, X is a 
SPE of Y or vice-versa. If chunk X contains only one noun and chunk Y contains only one noun and if 
chunk X noun is hypernym of chunk Y noun, chunk Y is SPE of the chunk X or vice versa [5]. SIMI type 
assigned based on many rules such as: unmatched word in both chunks is a number, either chunk has a 
token of LOCATION or DATE-TIMEtype. If pair chunks share one or more noun and Mikolov based 
similarity is >= 0.4 assign 3 score otherwise 2 score. The last one is if C-6 is not satisfied, score 
determined based on Milkov similarity [5]. REL relation type assigned if both chunks not share noun but 
share at least one content word. Scores are assigned as perMilkov similarity. NeRoSim limited 
alignment one chunk with another one only, but if a chunk attempt to align with the one already aligned 
and has strong similarity of Milkov similarity, it assign ALIC relation with score of 0 [5]. Similarly, 
Venseseval system [17] built a system that is an adaptation of a pre-existing (VENSES) system, first 
makes analysis of semantic fora text including its structure and it looks for chunk linking information 
using knowledge resources. The Venseseval system takes pair of sentence, then select first chunk in first 
sentence and recursively attempt to match to every chunks in second sentence. For each chunk pair start 
matching procedures check from EQUI/OPPO then SPE1/SPE2 then SIMI/REL else assign NOALI 
label to chunk of sentence one and move to next. Similarly it repeats up to end of chunks in sentence one. 
Finally, the algorithm checksall NOALI marked chunks for possible multiple align matches with all 
already matched chunks except chunks labeled EQUI[17]. Moreover, thus rule based algorithm is 
constructed from too much different rules for similarity score assign. Chunk matching use different 
resources at different levels. To determine EQUI and SIMI relation WordNet in the same synset, and path 
one level similarity per formed. VerbOcean3and thesaurus used to determine REL relations [17]. 

III. MACHINE LEARNING 
This section discusses about methods of chunk alignment, scoring and extracting their interpretation 
based on ML approach. Usually this approach more focus on a syntactic form of a chunks, for example 
count of POS and/or the count of words in a chunk pair [13]. In order to align chunks monolingual word 
aligner supervised ML techniques as Sultan [18] was chosen by two teams named UBC and ExB [11], 
[8]. Likewise, SVCSTS team [13] extends the technique but, IISCNL team [19] proposed a novel 
algorithm named iMATCH for alignment which handles many-to-many chunk alignment, based on 
Integer Linear Programming. Unsupervised ML is not used by many authors as supervised one. 
Unsupervised ML extract a defined score from dataset and use it along with other features to train a 
model [8]. STS score is computed using ν-SVR with default SVR parameter settings via LibSVM's. 
Fails to differentiate SIMI and REL type [8]. On the other hand, supervised ML uses many features like 
length, counts of parts of speech, order of words in each chunk in pair to assign a type.Count of nouns, 
verbs, adjectives and prepositions in both chunk taken into account. The path similarity between words 
of pair chunks. Unigram as well as bigram overlaps between chunk pairs considered to predict alignment 
type [13]. The UBC team built a cube with information from several sources including Random Walks
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over Wikipedia and WordNet (depth related features), string similarity (Jaccard overlap related 
features), numbers (segment length related features), negation and antonym. Support Vector Machine 
(SVM) implementation using randomly shuffled 5-fold cross validation used to induce the model [11]. 
Similarity, supervised multiclass classification based on Random Forrest Classifier assign type and 
score for aligned chunks.Chunk Length Difference, Common Word Count, Has Number, Is Negation, 
Edit Distance Score, PPDB Similarity, cosine of W2V and Bigram Similarity. Wordnet based feature 
like, Path Similarity, IsHyponym, Synonym and Antonym Count [19]. FBK-HLT-NLP group constructs 
expandable and scalable pipeline framework, in which each component produces diverse features 
autonomously and at the conclusion, all highlights are solidified by a ML tools, which learns a relapse 
demonstrate for foreseeing the likeness scores from given sentence-pairs. The framework built 
combining diverse linguistic features in a classification show for foreseeing chunk-to-chunk 
arrangement, connection type, and STS score. The framework adopted string likeness, character/word 
n-grams, and pairwise similitude in UKP; in any case, on best of that the creators include other 
recognized features, like information of syntactic structure, semantic word similarity, and alignment a 
total of 245 features [9]. 

Several WordNet based features evaluates the type of relation between chunks by considering all the 
lemmas within the two chunks and checking whether a lemma in chunk1 may be an antonym, synonym, 
hyponym, meronym, hypernym, or holonym of a lemma in chunk2 [9]. 

A distributional representation of the chunk adds up to 200 features for chunk match, to begin with 
calculating word embedding and after that combining the vectors of the words within the chunk Mikolov 
word2vec with 100 dimensions [9]. WEKA was utilized for learning a relapse show to foresee the 
likeness scores a ML toolkit. Exploit the syntactic information by the mean of three particular toolkits: 
Syntactic Tree Kernel, Distributed Tree Kernel, and Syntactic Generalization. Then combines the yield 
of the three classifiers organized in a pipeline. For each adjusted chunk match, it includes the type and 
the STS score [9]. 

IV. DEEP LEARNING 
This section discusses about deep learningand neural network based chunk aligning, scoring and 
labeling their relation. Chronological order of alignment prediction was strictly considered as in Sultan 
[18]. In [12] system the alignment began with token to token matrix performed on weighted sum of 
lowercased, stemmed or lemmatized token overlap, and cosine similarity between Mikolov's vectors. 
Once the token-token network is built, the alignment component makes utilize of fragment locales to 
gather every token. By carrying out this operation over all portions of the combine the module gets the 
chunk-chunk matrix. Once the matrix has been calculated, the final step is finding the sections (x, y) that 
maximize the association weights [12]. 

On different aspect neural network based approach (normal arrow) left and right segments are processed 
through a recurrent ANN generating as output a d-dimensional vector for every enter segment stated in 
[12]. Features computed out of those vectors are then fed to each a regressor and a classifier that produce 
the similarity rating and the relation label. In the backward propagation, weights are adjusted in the 
recurrent ANN combining the gradients that propagate from the models. As a two-layer architecture, a 
classifier and regressor work on the top of a recurrent ANN [12]. While the models at the top layer are 
trained to provide scores and labels, the underlying recurrent net attempts to capture the semantic 
representation of entering segments and feed it upwards. 
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Both models on the top layer are simultaneously trained in a supervised manner, and the delta error 
messages computed on them are used to train the bottom layer net. That is, to train the ANN's weights, 
the gradient propagating from both models on the upper layer was being used. The model works in the 
following way: one at a time, the ANN from the bottom layer processes fragment words and continues 
the same technique until no more words are left. At any specific time, the net updates its internal memory 
state, so that the semantic recognition of the segment continues to be captured[12]. 

When the two segments have been processed, the net results are d-dimensional vectors of segment 
representation. In the upper layer, these vectors are used to compute features for models. The two ANN 
models (RNN and LSTM) are coded according to the [25] equations. The concatenation of distance and 
angle gives 2 * d-dimensional vector. This resulting vector is used as the input in top layer models. Feed 
forward neural networks are used with relation to the upper layer models [12]. 

As a means of making a system more interpretable, the splitting of sentence level scores through 
subsequence alignments has been suggested. Predicting an agreement between chunks of sentence x and 
sentence y is the issue of interpretable STS. In sentence x, not all chunks are matched with a chunk in 
sentence y (and vise-versa). It was pointed out that a novel pointer network based alignment model was 
introduced in a recent study to align constituent chunks that are represented using BERT. Chunk 
representation is obtained from BERT[22] based on a chunked sentence, and by concatenating context - 
dependent embedding between the first and last word of a chunk. Word matrices are of the same 
dimension and the embedding of the project chunk into a lower vector dimension. The PN 'points' from 
chunks in x to chunks in y, thus. The system alignments are bidirectional to penalize misalignments in 
pairs of sentences. Guiding neural networks with integrated external sources has been shown to increase 
prediction accuracy by combining effective data-driven learning. 

Two intuitive principles were employed for the chunk alignment phase. First relation rule is obtained 
from ConceptNet (i.e. Antonym, Synonym, IsA, RelatedTo, SimilarTo, Distinct From or Form Of) and 
the second rule is syntactical similarity (Jaccard similarity between POS tags of ancestor/children nodes 
two words) of two sentences as dependency parse trees [20]. 

V. HYDRIDE 
Let, look at rule-based approach blend with ML approach. The VRep methods merges the two 
approaches and extracts for each chunk pair a total of 72 syntactic and semantic factors. VRep combines 
the ideas of NeRoSim's and SVCSTS's. NeRoSim is a rule based on the semantic link between chunk 
pairs, examining that two chunks contain antonyms, synonyms, etc. The methods of SVCSTS pay 
attention to the syntactic forms, while counting parts of speech and the number of words addressed in the 
ML approach in a chunk pair. Both these systems identify a chunk by using attributes derived from the 
chunk pair itself [21]. Gold standard chunk pairs of task 2 test data from the 2015 SemEval were used to 
learn their classifier, which generates a classification decision list. The classifier used many features and 
a series of rules. Classifiers were trained with chunk pairs from every data set (student answers, 
headlines, and images), both individually and combined [21]. UWB team [23] won in SemEval-2016 
competition in the Gold standard chunk scenario. UWB is paired with a wide range of different models 
and aspects of similarity. In the method, ML and rule-based approaches to the task are explored [23]. 
More emphasis on ML and experimenting with a broad range of ML algorithms and also with many 
kinds of features based on rules. Four categories of features (lexical, syntactic, semantic, and external) 
employed. Lexical features consist word lemma overlap, word base structure overlap, difference in



International Journal of Innovative Technology and Exploring Engineering (Volume - 13, Issue - 01, January - April 2024)                        Page No. 28

ISSN 2278-3075 

chunk length, difference in word sentence positions. POS tagging and parsing are performed with 
Stanford CoreNLP [24] for syntactic features. 

If one chunk is associated with several chunks in the other sentence, these chunks should be combined 
into one chunk after processing. To evaluate the similarity of chunks of a sentence the core of the method 
is to use distributional semantics. The authors of UWB method used the chunk similarity as a feature in 
unsupervised ML approach. The authors employ classification frameworks for chunk alignment, score 
and type classification by Voted perceptron (Weka), Maximum entropy (Brainy), and Support vector 
machines (Brainy) respectively. Little options used in rule-based approach which contributes to achieve 
best results for calculating chunk similarity with Word2Vec and the modified lexical semantic vectors. 
Type classifications classify all matched pairs of chunks as per predefined set of types [23]. In another 
work, for Indonesia a researchers adopt two best technique of SemEval-2016 named UWB which uses 
word embedding [23] and VRep that utilized WordNet to represent word semantic [21]. The adaptation 
of UWB and VRep is performed by changing English resources (such as word embedding and WordNet) 
in Indonesia [2]. 

VI. APPLICATION OF INTERPRETABLE STS 
It is very important when learners engage with the application of an intelligent tutoring system through 
natural language explanation[1].In NLP, the scientific discovery of semantic similarity in text is very 
relevant and widely studied, with various tasks such as entailment, semantic similarity, etc. 

Specificallyto clarify an advantage of interpretableSTS application, judgments to humans is required, it 
was pointed out that, in [27] performed two user studies on English text. In this work the authors first 
developed a verbal expression algorithm that returns the text verbalizing their commonalities or 
differences between the two sentences, given the pair of sentences, their similarity score, as well as the 
dictated and scored alignment between pairs of chunks. After that, differentiated the activities of the 
users without and with the Interpretable STS verbalizations. Finally, the results shows that Interpretable 
STS explanations are effective in both studies [27]. 

In any application, Interpretable STS can be applicable if showing additional explanation of similarity 
gives motivation and answer why x is similar with y. Even in recommendation system explanation of 
why the system recommend something or some product is valuable. 

VII. CONCLUSION AND FUTURE WORK 
To conclude let, look at state-of-the-art on allevaluation methods such asalignment, score, type 
prediction and overall results. BERT based chunk alignment is the best one by alignment of 97.73% on 
headlines and 96.32% on images dataset regardless of any further description about its chunking 
standard. The next table shows the best result of three datasets in two known chunk standard which 
presented on SemEval-2016. To show the overall results across datasets for score& type twogroups 
UWB and DTSim won for the gold chunks scenario, and another two groups FBK-HLT-NLP and 
DTSim wonfor the system chunks scenario. Moreover, DTSim obtained the best overall results but,from 
Answer-Students dataset the archived result was not good. The following table contains state-of-the-art 
on three dataset (Headline, Image, Answer-Student) with two chunks (GoldChunk and SysChunk). 

Deep neural network BERT based alignment accuracy is more than 96% however, this method is not 
trained for score calculation. Score calculation result as state-of-the-art is less than 85% it shows as it
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needs working on it. Similarly type prediction is still less than 75% also the overall interpretableSTS 
result is less than 75%.Toimprove overall performance of the interpretableSTS deep learning approach 
is promising. 

Table-I:state-of-the-art on align, score, and type prediction 
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The current COVID-19 pandemic has changed our lives in unimaginable ways. It has brought forth the 

need to know our location, the people we've been in contact with, and other details like our body 

temperature and more to contain the spread of this virus. This information is even more vital when it 

comes to students, as their return to school increases their exposure level. There are quite a few existing 

systems that must be integrated to solve this problem. Currently, we have in use thermal sensors to record 

people's temperatures by scanning, we have card readers in buses to confirm the student's presence, and 

we have online portals where teachers can log a student's attendance for each class. Using blockchain, we 

can incorporate these systems to create an effective, transparent COVID-19 tracker. In this paper, we 

discuss a new blockchain-based tracking system that ensures transparency between the student, school 

and government to prevent the spread of the virus and help in contact tracing. We facilitate the integration 

of the above-mentioned systems using blockchain and school/national ID cards. 

Keywords: Blockchain, COVID-19 pandemic, student, thermal sensors, card readers, online portals, 

school, transparency, contact tracing 

I. INTRODUCTION 
Block chain is basically a growing set of records in which new information and data is entered and 
monitored. This is considered as an efficient way to record data as opposed to databases as the 
information cannot be tampered with or erased. These are ledgers that are connected using cryptography. 
For quite a while, blockchain has been the most new and budding technology. The booming popularity in 
this sector has largely been due to the rampant and growing use of cryptocurrency. Bitcoin was the 
reason most people became educated about blockchain and its uses. One of the most redeeming factors 
about a blockchain is its complete transparency and autonomy. It often appealed to large groups of 
people especially while undergoing large transactions as it did not involve any third party and wasn‟t 
controlled by any one organization. This is one of the many uses of block chain. With the situation of our 
"new normal" due to COVID-19 and schools reopening blockchains might help the situation. Schools 
can implement this technology to keep track of whom the students are encountering and notify them if 
anyone tests positive and thus manage to control the situation better. 

II. EXISTING SYSTEMS AND USES OF BLOCKCHAIN 
As blockchains are a relatively newer technology, it has just recently started taking off. The complete 
capabilities and applications of blockchain technology have not been completely put to use yet as people 
have just started exploring its uses. 

Using blockchain in healthcare, which is one of the most vital sectors in an economy, is just being 
uncovered. Blockchains are seen as a more transparent and efficient upgrade of databases and EHR 
(Electronic Health Records). Implementing the blockchain to log the data of the patients will give both
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patients, doctors and any required personnel easy access to their medical record. Patients often go to 
different treatment sites and doctors and thus gaining access to information compiled in one place is time 
and data efficient. This blockchain system uses a public key and the blockchain is distributed among 
trusted individuals. One very useful aspect of using blockchain technology in healthcare is the 
decentralized resources. The blockchain contains cryptographically signed contracts which are known 
as smart contracts. In healthcare, several contracts have to be upheld and respected such as the registrar 
contract, patient-provider relationship contract and the summary contract. All these are encoded in the 
blockchain. This provides a more patient centric approach. Currently, blockchains are used for data 
sharing, access control and health records but there is large potential for growth of blockchain in areas 
like supply chain and drug prescription management. There is also a lot of potential for blockchain usage 
in the field of education. Existing solutions such as Blockcerts, cryptocurrency and the Ethereum 
Blockchain (Ethereum still requires software to build smart contracts and access to databases however) 
are being used to permanently secure certificates, receive payments from students and provide student 
funding via blockchains in terms of vouchers respectively. Other potential uses of blockchain 
technology that is currently being explored in this field is using blockchain to verify multi-step 
accreditation, to facilitate automatic recognition and transfer of credits, to track intellectual property and 
more. Shifting our gaze away from blockchain, it is also interesting to examine the systems that have 
suddenly come into the spotlight due to the coronavirus pandemic and the notion of children returning to 
school under such circumstances .Information about a student‟s attendance and temperature has become 
essential to ensure every child‟s safety and well-being. To provide this information, three systems are 
especially significant: thermal scanners, bus card readers and digital attendance logs. Thermal cameras 
detect infrared wavelengths and use the received thermal energy from them to create images which 
reflect the temperature of that individual. The brighter the image, the hotter the object. Thermal scanners 
can be used to accurately state an individual‟s temperature to 0.1 degrees Fahrenheit. 

Since fever is a common symptom of the virus, handheld thermal scanners have become a common sight 
to see in public places due to its non-invasive nature and no requirement of contact between the 
individual whose temperature is being recorded and the individual recording it. These thermal scanners 
can often also be linked to card readers and other systems which allows the data to be logged in a 
database. Another feature that has become commonly-seen in buses are card readers that log the 
students‟ presence in the bus. These readers use radio frequency identification technology to identify if a 
student has boarded or exited the bus and transmit the recorded information to a secure database or any 
other data storage system. The last system is the digital attendance log, where teachers log each student‟s 
attendance for each class of the day into the school online attendance database or corresponding system. 

III. PROPOSED BLOCKCHAIN TRACKING SYSTEM 
As seen previously, blockchain has a number of uses in healthcare and education. However, the 
pandemic has made it necessary to use blockchain in a completely new way linking these two fields: the 
need of the hour is to use blockchain technologies to facilitate contact tracing among school-going 
children, i.e. identify the people who might have come into contact with an infected individual and 
gather more information about these contacts. We propose the creation of a COVID-19 Tracker that will 
integrate the systems mentioned previously using blockchain to create a system where a student‟s 
attendance and temperature will be recorded and will be accessible to the school, the government and the 
individual student and their parents. 
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Fig. 1. Parties involved in the blockchain-based COVID tracker 

The student must download and install the COVID Tracker for easy access, and submit information 
about their identity which will need to be verified. This would include the details present on their 
Emirates ID (national identification) and school ID card (student identification) so that both parties can 
check the individual‟s information and since both parties must be privy to this tracker. Once the student 
has been verified as a citizen and registered as a student of a particulat school, other details that are 
important for the school must be added, such as grade, section and bus number. It is also to be noted that 
the sensitive information provided for verification is only for that one step and will not be accessible to 
anyone after that instance to ensure safety and security. When the student boards the bus, their presence 
is logged into the blockchain through the card reader that they use to scan their school ID card. Upon 
arrival in school, their temperature is taken, and that information as well is added to the blockchain from 
the thermal scanner. Throughout the day, each teacher takes attendance of the students present in each 
period and logs that in as they normally would, with the only addition being that this information is now 
also being added to the blockchain and being linked to each student in such a way that one can access 
each student‟s attendance through the day individually. A final temperature reading is taken at the end of 
the day and the presence of the student is recorded on the final bus trip back home. This information can 
also be legitimized by the school to ensure accuracy and then is finally uploaded. Students can check 
their data as well and request for a change in case of incorrect attendance or any other change. The 
advantages of using a blockchain system are that it is an extremely secure system which cannot be 
tampered with, users have unique identification and are authenticated, and it provides vast amounts of 
information that is easily accessible, which is especially important in the case of an emergency, such as a 
COVID case. In case a student tests positive for the virus, his/her classmates and all those that he has 
come in contact with can be easily traced using his/her attendance records. This helps in finding out who 
all must be quarantined and who all are at significant risk of contracting the virus. Temperature records 
can also be examined if required. All information is added to the blockchain through smart contracts, 
making the information secure and private, as the blockchain system ensures that other students cannot 
access another student‟s data, which is important to maintain security and to prevent mass panic and 
chaos in case of a coronavirus case in school. The decentralized system also ensures that the data can be 
accessed by the school and the government with ease. It is not only important for school officials to have 
access, but we must also remember that the government would also require this information for official 
numbers and tracking in such a scenario, and hence the decentralized system would increase efficiency
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not only within parties but also between parties. The system is also distributed, which prevents potential 
data loss. In totality, blockchain helps integrate key systems to create an efficient record-keeping process 
that is easily accessible to all officials and to individual students, ensuring transparency and quickness in 
the process, rather than records being stored separately and only being available to a few record keepers. 

Fig. 2. Outline of the blockchain-based tracking system 

IV. CONCLUSION 
The times we are facing today are undoubtedly difficult and we must thus proceed with great care. As the 
„new normal‟ is accepted, schools and educational institutions have started opening all over the world. 
Our proposed system of COVID-19 tracing can be a very efficient way of minimizing and taking control 
of this situation. This method can help governments and schools estimate the number of patients and 
provides important data that can be used to figure out how we can better handle the situation. As this 
might continue for a while, new systems have to be implemented in order to ensure the safety of students, 
teachers, school staff, drivers and parents. There are a large number of stakeholders in this situation and 
this guarantees their health to a certain extent. This will also open several unexplored realms of 
blockchain which will help further integrate technology into our daily lives. 
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 We calculate misbehavior of energy consumption during configuration nodes between neighborhood 

nodes with specific investigation on secure environment with DYMP routing Protocol. An experimental 

analysis of DYMO, M-DYMO (misbehavior DYMO), S-DYMO (Secure-DYMO) has been carried out 

using QualNet 5.1 simulator. The simulation results have been derived using self-created network 

scenarios by incorporating secure neighborhood in de-facto DYMO by varying the network size as small, 

medium and large, Node Traversal Time, ART, Buffer Size. From the experiment results, it has been 

concluded that energy consumption increases as security is incorporated in the existing routing protocol. 

From the results, the variance of total energy consumed in all modes of energy (transmit, receive and idle) 

for nodes in DYMO,M-DYMO and S-DYMO under Random waypoint Mobility Model is maximum for 

larger network size which is 3.380037 mj , 3.363414 mj and 3.612123 mj. For random waypoint mobility 

model the variance of total energy consumed in all modes of energy is maximum at 0.2320866668 at 115 

nodes. In this research paper, an effort has been made to investigate the impact of secure neighborhood on 

energy consumption and QoS metrics of Dynamic MANETs On-Demand (routing protocol) (DYMO) in 

MANETS. 

Keywords: MANETs, DYMO, M-DYMO, S-DYMO, Energy Consumption, secure neighborhood. 

 I. INTRODUCTION 
A Mobile Ad-hoc Network (MANET) is a group of two or more autonomous nodes that connect without 
any centralized node administration. MANETs have few prominent structures, such as dynamic 
topology, restricted storage as well as bandwidth, which make them attractive for certain applications, 
and at the same time create difficulties for effectively and accurately routing packets to a specific 
destination. From figure 2 there is a shortage of defined topology in these forms of networks, because 
they are sometimes referred to as fewer network infrastructure, because every node has the potential to 
act whether as a router otherwise host or mutually. MANET routing is a daunting activity and has 
generated exceptional interest from researchers all over the world. From the literature survey it was 
found that none of the current protocols are the strongest to justify the functionality and are ideal for 
effective routing. By improving its achievement of different metrics such as throughput, end to strangle, 
packet delivery ratio, etc., investigators strive to reveal the effectiveness of the existing routing protocol. 
The wireless networks can be infrastructure based and infrastructure-less. The infrastructure-less 
wireless network is described as "ad hoc" networks. MANETs are special type of Wireless ad hoc 
networks. A MANET is a collection of autonomous mobile nodes linked by wireless links. Figure 1 
demonstrates mobile ad hoc scenario. 
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 Figure.1: Mobile Ad hoc Network Architecture 

MANET carries the hope of the future, with the potential to create networks at any time and wherever. 
MANET is a wireless network containing mobile nodes that have a complex topology and no networks 
or centralized control already in place. For multiple systems as well as settings, like emergency 
situations (e.g. catastrophe recovery), military environments and people, MANET is a workable 
solution. MANET can be quickly implemented, since traditional wireless networks do not require costly 
facilities. 

 Figure.2: Mobile Ad hoc network scenario 

One of the difficult issues in the MANET [1][2] is to course the bundles commencing basis to objective 
securely in occurrence of aggressors. The nodes in MANETs can join or leave the network at anytime. So 
it possesses dynamic topology. In MANETs, every hub goes about as both host and switch. This implies 
that each hub advances bundles and along these lines, each hub takes an interest in steering measure. in 
MANETs, the hub's assets like battery lifetime, processor handling abilities are restricted. By and large, 
the remote channel isn't s protected. Due to these features, routing firmly is difficult. The MANET 
directing conventions [3][4][5][6] can be characterized into different sorts practical , imprudent and 
hybrid. 

In this paper, the figure 3, we studied DYMO [7][8] and S-DYMO [20] the directing convention in 
presence of an unstable climate. The simulations are accomplished for 35, 75, and 115 numbers of hubs 
utilizing QualNet5.1 network simulator [9]. Organization of the paper: In this paper section-I manages
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the presentation of MANETs and their qualities. Review of literature related to DYMO, secure 
neighborhood, security attacks etc., is given in section-2. The methodology and the replication 
environment are located in section-III. The results are graphically denoted and analyzed in section-IV. 
Section-V offers conclusion & future extent of this work. 

Figure.3: Mobile Ad hoc network scenario 

II. LITERATURE REVIEW 

2.1. Dynamic Manet On-Demand (routing protocol) (DYMO): Routing is the way toward finding a 
way to the planned objective. 

DYMO is Dynamic Manet On-Demand (routing protocol) for versatile impromptu organizations 
conveyed in antagonistic conditions. DYMO addresses two intently related issues, the first one is route 
anonymity in which DYMO keeps solid enemies from following a bundle stream back to its source or 
objective and the subsequent one is area protection. DYMO guarantees that enemies can't find the 
genuine characters of neighborhood transmitters. The plan of DYMO depends on "broadcast with 
hidden entrance data", a novel organization security idea that incorporates highlights of two existing 
organization and security instruments, specifically "broadcast" and "secret entryway data". DYMO 
utilizes the ideas of the Trap door work. DYMO steering resolution has been planned by Perkins & 
Chakeres [3] as headway to the current AODV convention. It is likewise considered to as replacement of 
AODV/ ADOVv2 also continues refreshing till date. DYMO works like its archetype for example 
AODV and doesn't add any additional adjustments to the current usefulness however activity is besides 
very less difficult. 

DYMO is a simple-responsive convention where for example, courses are processed on interest as 
necessary. Not at all like AODV, DYMO doesn't uphold superfluous HELLO notifications, & operation 
is clearly focused on sorting numbers to all packages. It is a responsive steering system that displays 
unicast courses on demand or when necessary, using grouping statistics to guarantee circle 
opportunities. It empowers interest, multi-bounce unicast steering among hubs in a specially selected 
portable organization. The basic duties are disclosure and assistance. Course revelation is done at source 
hub to an objective towards which it has no valid path. In addition, courses are assisted to evade the 
existing catastrophic courses commencing the guiding table also to decrease the package drop in the 
event of any course break or hub disappointment. 

M-DYMO is misconduct configuration to transform from normal node to malicious node to change 
behaviour from normal node to degrade QOS efficiency. It is complicated for them to follow the amount 
of hubs in the territory, who has been the sender or recipient, where a stream of parcels came since and 
where it goes (i.e. what are the past hops as well as the subsequent bounces on course), not to mention the
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source transmitter and the target receiver of the stream. The pseudonymity strategy relies on an 
organizational protection concept called "broadcast with secret entry data"". 

Advantages and Disadvantages of DYMO Protocol 
DYMO adds new structures over AODV. Production evaluation demonstration that DYMO defeats 
AODV as MANET. The procedure can be outlined: 

• The protocol is energy-efficient while the system is wide and mobile 
• DYMO's routing table is relatively less memory-consuming than AODV's Route Aggregation. 
• Protocol overhead reduces with expanded network sizes and high versatility. 

Even then, DYMO protocol is not doing well with low mobility. The workload for such situations is very 
large and needless. Another weakness is the protocol's applicability as described in the DYMO draft, 
which specifies that DYMO achieves well when traffic is guided beginning 1 section of the network to 
alternative. 

It indicates poor efficiency when random traffic is very tiny, and overhead routing outstrips real traffic. 

A) Packet Distribution Fraction (PDF): Percentage of data packets sent to aim & overall number of 
knowledge packets sent through basis. 

B) End-to-End Latency (AEED): Length between the source node and destination node, including 
loading period and queue duration. 

C) Overhead routing (RO): complete routing packets exchanged through simulation. Routing 
overhead is significant since it tests a protocol's scalability, the degree it can operate in congested or 
limited bandwidth environments. 

Complete number of signals successfully delivered, i.e. total digit of bits transmitted per second. Also 
denotes to the amount of data transmission from source to endpoint in a specified time. 

2.2 Security Attacks: MANET attacks[11] can be loosely divided into 2 main category-passive attacks 
and aggressive attacks, so according means of attack[12][13]. 

2.2.1 Passive Attacks: A passive attack obtains data exchanged in the network without disrupting the 
operation of the communications. Eg. : eavesdropping, traffic analysis, and traffic monitoring. 

2.2.2 Active Attacks: An active attack involves information interruption, modification or fabrication. 
Eg: jamming, impersonating, modification, denial of service (DoS), and message replay. 

2.2 Eavesdropper: Eavesdropping is accidental receivers able to intercept and translating 
communications and interactions. Eavesdropping's aim [14, 15] is to collect any classified details that 
should be held secret through contact. Confidential details can involve node position, public key, private 
key, or even passwords. 

2.2.1. Passive Eavesdropping: In this the noxious hubs recognize the data by tuning in to the message 
transmission in the telecom remote medium. 
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2.2.2. Active Eavesdropping: In this, the malevolent hubs effectively snatch the data by means of 
sending questions to transmitters by masking themselves as a benevolent hub. The eavesdropper can 
drop all parcels (dark opening assault) [16]or burrow the bundles starting with one area then onto the 
next (wormhole attack)[17]. 

2.3 Secure Neighbor: To prevent this eavesdropper, we have employed secure neighborhood [9] using 
pair-wise secret key authentication method. 

This method is used when IPSec is absent [20]. In secure neighbor confirmation (SNAuth), each 
portable hub builds up a confirmed neighborhood moving. Intermittently, every portable hub X 
transmissions its character parcel <SNAuth-HELLO, X> to its area. Here, Y is neighbor of X. 

This method is pictorially depicted in figure 4. 
Step 1a.) Y selects a random nonce n1. 
Step 1b.) Y encrypts n1 with k and sends the encrypted result to X i.e. 

<CHALLENGE, Y, ENCk (n1)>. 
Step 2a.) X receives the encrypted message sent by Y. 
Step 2b.) Since X knows k, it decrypts Y's message with k and obtains n1, the nonce of Y. 
Step 2c.) X creates another nonce n2. 
Step 2d.) X encrypts (n1 XOR n2) with the same key k and sends the encrypted result as response to Y i.e. 
<RESPONSE1, X, n2, ENCk (n1 XOR n2)>. 
Step3a.) Y receives the encrypted message sent by X. 
Step 3b.) Y decrypts X's message with key k gets (n1 XOR n2). 
Step 3c.) If Y gets the same consequence commencing XORing n2 in the reply & its own challenge n1, 
then X passes the test . GOTO step 3e.) 
Step 3d.) Else Y neither sends any packet to X nor receives any packet from X ; Y only receives the 
reaction packets from X untill a accurate <RESPONSE1> packet from X passes the test. 
Step 3e.) Y puts X in its secure neighbor list. 
Step 3f.) Y selects a random nonce n3 
Step eg.) Y encrypts (n1 XOR n2 XOR n3) with k and sends this as a confirmation response to X as 
<RESPONSE2, Y, n3, ENCk (n1 XOR n2 XOR n3)>. 
Step 4a.) X receives the encrypted message from Y. 
Step 4b.) X decrypts Y's message with key k and obtains (n1 xor n2 Xor n3) 
Step 4c.) If this matches the consequence of XORing n1 that is earlier decrypted, its own n2 and n3 in the 
RESPONSE2 packet , GOTO step 4d.) 
Step 4d.) X puts Y into its secure neighbor list. 

This 3rd-way handshake is compulsory because X needs to confirm that Y actually knows "k". 
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Figure 4: Secure neighbor method using pair wise secret key 

2.3.1. Dynamic Source Routing (DSR): DSR is a routing protocol that is still required, in which the 
data sender may specifically specify the sequence of nodes used to transmit a packet. The packet header 
includes multiple average routing nodes. To seize the source route learned, each node job is to preserve 
the route cache. It is demonstrated that "Route Discovery and Route Maintenance" are the two major 
components of DSR, which both preserve and evaluate routes to random destinations. 

Limiting the massive bandwidth usage incurred by MANET control packets is the explanation for 
creating such a protocol. By omitting messages from the time updates required, this phase is 
accomplished, which normally occurs in the table-driven method. DSR is an auto-maintaining routing 
protocol which provides networks. The protocol will also utilize wireless telecommunications services 
and broadband networks of up to 200 nodes. A complex source routing network may be individually 
managed and configured by managers. In DSR, each trigger resolves the route for use in conveying its 
samples to destinations picked. 

There are two big components called road management and path exploration. Transmission route 
remains optimal and loop-free when network requirements shift. Path management means that even 
though the route is changed during transmission. The optimal path amongst a given basis & destination 
is defined by route discovery. 

This safe neighborhood protocol is placed in the current Anonymous On Demand routing protocol. 

III. METHODOLOGY AND BACKGROUND RESEARCH WORK 
Most of the safe specially appointed directing conventions proposed so far will in general zero in on the 
insurance strategies instead of computational expense and energy utilization. The principle destinations 
have been to explore the materialness of the current secure plans for MANETS by limiting the energy 
utilization to upgrade the organization life and add to the improvement of asset effective and secure to 
upgrade the organization. 

Any experts indicated some answers for help 
Dynamic MANET atmosphere QoS. Yet they're not dealing with having defense necessities near to hold 
gadgets, where reserves are scarce. This is because the security arrangement costs additional assets and 
reduces network life. 
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It might likewise unfavorably influence the QoS. In this way, it could be important to think about the 
provisioning of security to limit energy utilization in order to give network life in a coordinated way. 

To assess the plans proposed in this work and to pick the most appropriate assessment approach, three 
assessment techniques were recognized 

1. Simulation, 
2. Experimental and 
3. Mathematical 

Simulation is picked, as the exploratory system isn't practicable while the numerical procedure is 
exceptionally prohibitive. This reproduction strategy is to assess the assortment of outcomes. The 
outcomes are broken down and contrasted and DYMO alongside S-DYMO. Ends are drawn from 
assessments of the proposed steering convention (S-DYMO). 

3.1 Simulation Scenarios: All the Simulation are finished utilizing QualNet 5.1 organization test 
system. The Simulation boundaries are clarified beneath. 

From the table 1 shows the parameter configuration for all the hubs move [9] with speeds going from 
0m/s to 10m/s with high mobility. In this scenario, node deployment model used is random. Constant Bit 
Rate traffic (CBR) [19] model is utilized to create traffic at a deterministic rate with some randomizing 
vacillate empowered on the between bundle takeoff span. Bundle size was set to 512 bytes is shown in 
the figure 5 and 6. The following simulation parameters are used: 

TABLE 1. SCENARIO PARAMETERS 
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Figure 5: Simulation scenario for 35 nodes 

Figure 6: Simulation scenario for 75 nodes showing dynamic environment 

The simulation environment screen shots of DYMO protocol is presented in figure 5 

3.2 What happens in S-DYMO: From figure 7, all the sending node should check its neighbor nodes to 
know whether neighboring nodes are reliable or not. This is done by the sender by sending a challenge to 
its neighbor nodes. If the response is received within 5 sec, it is considered to be a safe node; otherwise, 
the node is exempted from routing process. The anonymous routing scheme of DYMO is then used. 
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Figure 7: Selection of S-DYMO in QualNet 

IV. RESULTS AND ANALYSIS 
Initially, we present consequences of QoS measurements – throughput, normal start to finish deferral 
and normal jitter. Finally, we present measurements identified with energy utilization [18]. 

4.1Throughput (bits/s): The rate of effectively sent information every second in the organization during 
reproduction. The variety of throughput under two-ray propagation models for nodes in DYMO, S-
DYMO is given in figure 8. The throughput for DYMO in random waypoint is maximum for larger 
network size at 2678 and is minimum at 850 for smaller network size. The throughput for S-DYMO is 
maximum for larger network at 3687 and is minimum at 1002 for smaller network. 

Figure 8: Variation of throughput with network size under random waypoint mobility model 
for DYMO &S-DYMO 

4.2 Average end-to-end delay(s): The time is taken on behalf of a bundle to go from a basis to an 
objective. The variety of normal start to finish delay under the irregular waypoint portability model for 
hubs in DYMO, S-DYMO is given in figure 9. 
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The end-to-end postponement for DYMO in random waypoint is maximum for larger network at 
0.085262 and is minimum at 0.048958 for smaller network. The end-to-end deferral for S-DYMO in 
random waypoint is maximum for larger network at 0.130941 and is minimum at 0.095626 for smaller 
network. 

Figure .9: Variation of delay with network size under random waypoint mobility models for 
DYMO &S-DYMO 

4.3. Average jitter (s): The variance of minimum and maximum interruption is jitter. The dissimilarity 
of average jitter under random waypoint mobility models for nodes in DYMO, S-DYMO is given in 
figure 10. The jitter for DYMO in random waypoint is maximum for medium network at 0.061417 and is 
minimum at 0.101682 for smaller network. The jitter for S-DYMO in random waypoint is maximum for 
larger network at 0.173246 and is minimum at 0.1187 for smaller network. 

Figure 10: Variation of jitter with network size under random waypoint mobility models for 
DYMO &S-DYMO 

4.4. Energy consumed in transmit mode: A hub should be in transmission mode as it sends knowledge 
bundles to organizational hubs. These hubs anticipate capacity to transmit knowledge packets and 
Transmission Resources (Tx). The variance of energy absorbed in transmit mode in DYMO, S-DYMO 
node mobility models is shown in Figure 11. DYMO's random waypoint energy usage in transmit mode 
is 0.148124 overall for larger networks and 0.106884 minimum for smaller networks. S-random
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DYMO's waypoint energy usage in transmission mode is 0.730888 limit for larger network and 
0.358859 for smaller network. 

Figure 11: Variation of energy consumed in transmit mode mode with network size under 
random waypoint mobility model for DYMO &S-DYMO 

4.5. Energy expended in receiving mode: When a hub collects a packet of knowledge from various 
hubs, it is said to be in receiving mode and the energy is used to get the parcel is called Reception Energy 
(RX). The variance of energy absorbed in receive mode in DYMO, S-DYMO node mobility models is 
shown in Figure 12. DYMO's random waypoint energy usage in receive mode is 0.446787 overall for 
larger networks and 0.106843 minimum for smaller networks. Energy usage in receiving mode for S-
DYMO in random waypoint is 2.16518 overall for larger networks and 0.350962 minimum for smaller 
network. 

Figure 12: Variation of energy consumed in receive mode with network size under random 
waypoint mobility models for DYMO &S-DYMO 

4.6. Energy consumed in idle mode: In this mode, for the most part, the hub is neither sending nor 
accepting any information parcels. However, this mode devours power on the grounds that the hubs need 
to tune in to the remote medium constantly to distinguish a bundle that it ought to get so the hub would
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then be able to switch into get mode from inert mode. The variety of energy devoured in the inert mode 
under random waypoint mobility models for nodes in DYMO ,S-DYMO is given in figure 13.The 
energy consumption in idle mode for DYMO in random waypoint mobility model is maximum for 
smaller network at 9.89245 and is minimum at 9.5452 for larger network. The energy consumption in 
idle mode for S-DYMO in random waypoint is maximum for smaller network at 9.64605 and is 
minimum at 7.9403 for larger network. 

Figure 13: Variation of energy consumed in idle mode with network size under random 
waypoint mobility models for DYMO &S-DYMO 

4.7. Total Energy (mJoule): Complete energy is the sum of all various energies. The variance of total 
energy absorbed under random waypoint mobility systems for nodes in DYMO,S-DYMO is seen in 
Figure 12. For DYMO in random waypoint, overall energy usage in send, receive and idle modes is 
3.380037 limit for larger network and 3.368726 minimum for smaller network. For S-DYMO in random 
waypoint, overall energy usage in send, receive and idle modes is 3.612123 limit for larger network and 
3.451957 minimum for smaller network. We specifically observed that M-DYMO degrades efficiency 
with regular DYMO. Figure 6 to Figure 14. 

Figure 14: Variation of total energy with network size in all modes under random waypoint 
mobility models for DYMO &S-DYMO 
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V. CONCLUSION 
From the findings of the trial, energy usage improved as encryption was integrated into the current 
routing protocol. Network size raises energy usage declines in random waypoint for DYMO in idle 
mode. In idle mode, no effect of network size raises energy consumption arbitrarily for M-DYMO. 
Whereas in the case of S-DYMO, as network size grows energy usage declines randomly in idle mode. It 
is stated that increased network size energy usage is lower for S-DYMO. 
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