X A
IJ l R cc E e-ISSN: 2320-9801 | p-ISSN: 2320-3798

—— o ——— e

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

Volume 12, Issue 2, April 2024

NUMBER
INDIA

' ‘l.\'IIR.NATIO.\'AL
STANDARD
I .\ SERIAL Impact Factor: 8.379

L 9940572 462 §© 6381 907 438 ljircce@gmail.com @ www.ijircce.com



International Jownal of Innovative Researchin Computer and Communication Engineering

FD@ o-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircee.com | Impact Factor: 8.379 | Monthly Peer Reviewed & Refereed Journal
e
s - .

|| Volume 12, Issue 2, April 2024 ||

International Conference on Recent Development in Engineering and Technology — ICRDET 24

Organized by
Dhaanish Ahmed Institute of Technology, KG Chavadi, Coimbatore, Tamilnadu, India

Web Application for Identifying Deep Sea
Fishing Locations Using Geographic
Information System

Tamilarasan M, Siva R, Syed Safeek ali M, Tharik Raja
Department of Computer science and Engineering, Dhaanish Ahmed Institute of Technology, Coimbatore,

Tamil Nadu, India

ABSTRACT: The enormous expanse of the ocean and the isolation of fishing grounds make deep sea fishing a special
challenge for fisheries management and enforcement. In order to prevent illicit fishing practices and maintain
sustainable management of marine resources, it is imperative to keep an eye on fishing activity in deep sea regions. The
creation of a Geographic Information System (GIS) online application with the express purpose of locating fishing
spots for deep sea fishing operations is the goal of this project. The GIS online application willtrack and locate fishing
vessels operating in deep sea regions by utilizing satellite images, vessel tracking systems, and sophisticated data
processing algorithms.

KEYWORDS: GIS (Geographic Information System), AIS (Automatic ldentification System), VMS (Vessel
Monitoring System), Hotspot identification, Machine learning.

I. INTRODUCTION

e Deep-sea fishing is a major contributor to the world's food supply and a crucial pillar in satisfying the rising
demand for seafood worldwide. The vast and sometimes erratic characteristics of the deep sea, however, provide
significant obstacles to maintaining rules, protecting fishermen, and encouraging sustainable practices.

e The proposed Geographic Information System (GIS)-based web application is introduced in this introduction. It is
intended to transform the process of locating and tracking fishermen during deep-sea fishing operations.

e The manual reporting systems used by the traditional ways of monitoring deep-sea fishing activities sometimes
result in errors, delays, and a lack of real-time insights. This proposal describes a GIS-based online application that
uses GPS and satellite technology to provide real-time monitoring capabilities. This allows authorities to monitor
fishing vessel movements with previously unheard-of accuracy.

e Because of the application's user-friendly design, authorities and fisherman may use it, which promotes
transparency, cooperation, and better decision-making.

Il. OBJECTIVES

o Develop a system that can use information from satellite imaging, AIS, and VMS to continually track the
whereabouts of fishing vessels in deep sea settings.

e Create an application that can manage massive data quantities and is flexible enough to adjust to variousfisheries,
geographical locations, and legal frameworks in order to meet the needs and demands of a widerange of users.

e Combine and integrate data from several sources, such as satellite imaging, tracking systems for vessels,
environmental information, and fishing laws, to offer thorough insights into fishing operations.

e  Use user input, testing, and monitoring to continuously assess the application's efficacy and performance. Iterate on
changes and improvements to suit changing demands and difficulties.
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I1l. LITERATURE REVIEW
Title: Advances in Satellite-Based Monitoring of Fishing Vessels for Fisheries Management

John Smith, Emily Johnson (2021): This study examines new developments in satellite-based monitoring methods for
regulating fisheries and tracking fishing vessels. It covers the utilization of data from the Vessel Monitoring System
(VMS), Automatic Identification System (AIS), and satellite imagery for compliance monitoring, hotspot detection,
and real-time vessel tracking. Highlighted are case studies and newly developed technology within the sector. The
review covers new developments in the area, potential avenues for future research, and the benefits and drawbacks of
satellite-based monitoring techniques.

Title: Machine Learning Approaches for Anomaly Detection in Fisheries Monitoring

Sarah Lee, Michael Brown (2020): The purpose of this study is to investigate machine learning techniques for
fisheries monitoring systems anomaly detection. The article addresses the use of supervised, unsupervised, and semi-
supervised learning techniques for identifying illicit fishing activities, forecasting fishing locations, and examining
vessel movement trends. It discusses many machine learning methods that are used to identify illicit fishing activity,
forecast fishing hotspots, and examine vessel movement patterns. These methods includesupervised, unsupervised, and
semi-supervised learning approaches. The presentation includes case studies and best practices for putting machine
learning-based anomaly detection systems into operation.

Title: GIS Applications in Sustainable Fisheries Management: A Review of Case Studies and Best Practices

David Williams, Jessica Garcia (2019): An overview of Geographic Information System (GIS) applications for
sustainable fisheries management is given in this study. It highlights the use of GIS for spatial analysis, habitat
mapping, resource monitoring, and the enforcement of fishing restrictions by reviewing case studies and best practices
from around the globe. There is discussion of how GIS technology aid in decision-making and advance conservation
initiatives. It looks at case studies and best practices from around the globe, emphasizing the application of GIS in
resource monitoring, habitat mapping, spatial analysis, and fishing rule enforcement.

Title: Integration of GIS and Remote Sensing Technologies for Fisheries Management

Review Rachel Thompson, Mark Wilson (2018): The integration of remote sensing technologies and Geographic
Information Systems (GIS) for fisheries management is reviewed in this research. It investigates howremote sensing and
GIS can work together to monitor fishing activity, evaluate habitat appropriateness, and forecast fish stock
distributions. The use of GIS and remote sensing data for well-informed decision-making in fisheries management is
demonstrated via case studies and best practices.

Title: Towards Sustainable Fisheries Management: A Review of GIS-Based Tools and Applications

Author: Daniel Brown, Laura Martinez (2017): This study looks at how Geographic Information System (GIS)
applications and technologies may support sustainable fisheries management techniques. It examines GIS-based
techniques and tools for ecosystem-based management, marine spatial planning, stakeholder participation in fisheries
management decision-making, and spatial analysis. The benefits of GIS technology for enhancing global fisheries
management initiatives in terms of efficacy, sustainability, and efficiency are examined.

Title: Emerging Technologies in Fisheries Monitoring and Enforcement: A Review of Challenges and
Opportunities

Author: Jennifer White, Robert Adams (2016): With an emphasis on their potential to address major issues
confronting fisheries management, this literature review explores cutting-edge technologies and advances in fisheries
monitoring and enforcement. It looks at how to use technology like crowdsourcing, blockchain, artificial intelligence,
and unmanned aerial vehicles (UAVs) to improve enforcement, compliance monitoring, and surveillance in the fishing
industry.
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VI. SYSTEM MODULES

MODULE 1: Gathering and Organizing Data

MODULE 2: Finding Hotspots and Detecting Anomalies
MODULE 3: Alerting Mechanism, Reporting, and Evaluation
MODULE 4: Optimizing Performance and Scalability
MODULE 5: Monitoring of Compliance

MODULE 6: Reactions and Rework

Data Acquisition and Data Processing: In order to complete this task, data must be gathered from a variety of
sources, such as suppliers of satellite images, AlS and VMS data streams, environmental monitoring organizations,and
fishery control authorities. Positions of vessels, fishing activity, environmental factors (such as sea surface temperature
and chlorophyll concentration), marine protected zones, and fishing laws are a few examples of data that may be
included. Data must be processed once it is gathered to guarantee its accuracy, consistency, and suitability for analysis.
Data preparation techniques might involve sanitizing, screening, and converting unprocessed data into a consistent
format.

Anomaly Detection and Hotspot Identification: Algorithms for anomaly detection are used to find odd patternsor
behaviours in fishing activity. Anomalies like vessels accessing restricted regions, fishing in forbidden zones, or acting
suspiciously can be found using machine learning algorithms. To find fishing hotspots—areas with a high volume of
fishing activity or concentrations of fishing vessels—historical data and contemporary patterns areevaluated. Hotspots
are places that may require more enforcement or surveillance, and they are depicted on maps.

Alerting System and Reporting and Analysis: When anomalies or hotspot occurrences are discovered, an automatic
alerting system alerts the appropriate authorities or users. To ensure rapid response, alerts can be issuedby email, SMS,
or the application interface. To compile information on fishing activity, regulatory compliance, and environmental
effects, automated reports are prepared. With the use of data analysis tools, users may investigate and display fishing
data, examine trends, and produce insights to aid in decision-making.

Scalability and Performance Optimization: The program is built to grow to accommodate massive data quantities
and to maximize performance for quick reaction times and effective processing. Scalability and performance are
guaranteed by the use of strategies like load balancing, caching, and database optimization.

Compliance Monitoring: The tool keeps an eye on fishing activity to make sure that laws, licenses, and fisheries
management strategies are being followed. To effectively enforce regulatory obligations and detect patterns of
noncompliance, compliance data is monitored and analysed.

Feedback and Iteration: To pinpoint areas in need of development and improve the functionality, usability, and

efficacy of the application, user input is gathered. In order to incorporate user feedback, resolve problems, and
introduce new features based on changing needs and priorities, iterative development cycles are carried out.
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VII. STATISTICAL DATA
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VIII. EXISTING SYSTEM

The current deep sea fishing location detection system frequently depends on antiquated monitoring techniques, which
could not offer complete coverage or real-time capabilities. At the moment, the main methods used by fisheries
management authorities to keep an eye on fishing vessel activity include manual observation, infrequent patrols, and
data gathering operations. These approaches are labour-intensive, resource-intensive, and vulnerable to issues like
geographical restrictions and operational inefficiencies. Additionally, information silos and data fragmentation in
current systems may make it more difficult for stakeholders to effectively coordinate and collaborate. The decentralized
nature of data gathering operations frequently results in disparities in the availabilityand quality of data among various

jurisdictions and areas.

IX. PROPOSED SYSTEMS

The system that is being suggested for the GIS Web Application is designed to identify deep sea fishing spots usinga
variety of methods that make use of cutting edge technology and techniques. Real-time surveillance of fishing vessel
operations is given priority in this system, which is made possible by the integration of advanced anomaly detection
algorithms with satellite-based tracking systems like AIS and VMS. Anomalies and abnormalities suggestive of illicit
fishing activities or unapproved entrance into protected areas are quickly detected and highlighted for prompt action by
utilizing machine learning techniques. Additionally, based on historical data andenvironmental conditions, prediction
models are developed as part of the proposed system to anticipate fishing hotspots.

X. RESULT

Overall, it is anticipated that the deployment of the GIS Web Application for deep sea fishing site detection wouldresult
in noticeable enhancements to the efficacy of fisheries management, adherence to regulations, and results related to
marine conservation. In deep sea fishing habitats, the system seeks to assist sustainable management of marine
resources and the preservation of marine ecosystems by utilizing technology to improve monitoring, enforcement, and

decision support capabilities.
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Feature Importance Analysis:

Improved Monitoring and Enforcement: If combined with sophisticated anomaly detection algorithms, realtime
surveillance of fishing vessel operations using satellite-based systems like AIS and VMS will improve.

Enhanced Decision-Making: Hotspot locations, compliance trends, and fishing activity patterns will all be accurately
and promptly shown by the program.

Proactive Intervention: The application's alerting feature will allow authorities to react quickly to abnormalities or
developing hotspots that are recognized.

XI. CONCLUSION

In conclusion, a critical step forward in fisheries management and conservation efforts has been made with the creation
and deployment of the GIS Web Application for deep sea fishing location detection. The program provides a
comprehensive solution to handle the complex issues confronting marine ecosystems and sustainable fishing
methods through the combination of machine learning algorithms, satellite-based monitoring systems, and real- time
data analytics. The tool facilitates better monitoring and enforcement of rules by authorities by offering immediate
insights into fishing operations, identifying hotspots, and detecting abnormalities. The application facilitates a
coordinated approach to fisheries management, assuring the responsible use of marine resources and the conservation
of biodiversity, by encouraging transparency, collaboration, and stakeholder participation.
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