
International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025), Page – 983-989                                       

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

 

Algorithmic Analysis Of Mycelium-Derived Membranous Structures 

For Enhanced Oil Spill Mitigation 

Subhapriyadharshini S1, Prof. N.Sakthivel Nageshwaran MCA2   

1,2, Department Of Computer Application , Adhiyamaan College Of Engineering , Hosur,   

#TamilNadu , India -635109  

ABSTRACT-   

"Algorithmic Analysis of Mycelium-Derived Membranous Structures for Enhanced Oil Spill Mitigation" focuses on leveraging mycelium-based membranes, 

particularly from oyster mushrooms, for eco-friendly oil spill cleanup. It integrates advanced machine learning algorithms to optimize various aspects of spill 

response. The system securely manages emergency data, analyzes membrane filtration efficiency, and calculates the required mycelium quantities using the Gradient 

Boosting Regressor. Absorption efficiency is evaluated with the Random Forest Regressor, while deployment strategies are optimized based on environmental data. 

This comprehensive framework enhances the accuracy, speed, and environmental effectiveness of oil spill responses. The biodegradable mycelium membranes 

offer superior sorption capabilities, reduce waste, and support sustainable spill management practices. Overall, the system reduces response costs, improves 

containment effectiveness, and aligns with environmental preservation goals. 
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I. INTRODUCTION   

"Algorithmic Analysis of Mycelium-Derived Membranous Structures for Enhanced Oil Spill Mitigation" introduces an innovative approach to address 

these challenges using advanced biotechnology and machine learning. By employing membranes derived from the mycelium of oyster mushrooms, this 

project leverages the natural oil absorptive and hydrophobic/hydrophilic properties of mycelium, enhanced by hydrophobics proteins, to improve oil spill 

cleanup operations. The integration of sophisticated algorithms, including the Gradient Boosting Regressor, Random Forest Regressor, and 

XGBRegressor, facilitates the optimization of membrane deployment and performance analysis in real-time, adapting dynamically to changing 

environmental conditions. This integration not only enhances the efficacy and efficiency of oil spill responses but also supports environmental 

sustainability by 

II. PURPOSE OF THE SYSTEM  

The purpose of this Software Requirement Specification (SRS) is to guide the development of the  project. It outlines the system’s functional and non-

functional requirements, serving as a foundation for design, coding, and testing. The SRS defines how the system components interact with each other 

and external systems to optimize oil spill mitigation. It acts as a formal agreement between stakeholders and developers, ensuring clear expectations.   
• Enhance Oil Spill Cleanup Efficiency: Utilize mycelium-based membranes to significantly improve the efficiency of oil absorption, ensuring 

that more oil is captured with less material and in a shorter time frame compared to traditional methods. 

• Reduce Environmental Impact: Employ biodegradable mycelium-derived membranes to minimize long-term environmental damage 

typically associated with non-biodegradable cleanup materials like polypropylene. 

• Improve Selectivity of Membranes: Take advantage of the natural properties of mycelium, such as the dual hydrophilic and hydrophobic 

nature of hydrophobins proteins, to enhance the selectivity for oil over water, thus optimizing the cleanup process in marine environments. 

• Incorporate Advanced Data Analysis: Integrate sophisticated machine learning algorithms to dynamically analyze and adapt to 

environmental conditions, optimizing membrane deployment and operational strategies during an oil spill incident. 

• Promote Sustainable Practices: Support environmental sustainability goals by reducing the ecological footprint of cleanup activities and 

promoting the use of renewable resources. 
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III. HARDWARE AND SOFTWARE REQUIREMENT  

  

 
Developing Kit  

 

  Processor  RAM  Disk Space  

PyCharm  Computer with a  

2.6GHz processor 

or higher   

2GB  Minimum  

20 GB  

 
Database  

 

MySQL  

5.0   

Intel  

Pentium processor 

at 2.6GHz or faster  

Minimum 512 MB Physical  

Memory; 1 GB  

Recommended  

Minimum  

20 GB  

IV. MODULE DESCRIPTION   

ADMINISTRATOR:  

The Admin module provides control and oversight for managing data and reports related to oil spill emergencies. Administrators can securely log in using 

a predefined username and password to upload critical spill data for timely response. The module allows admins to oversee and authorize reports from 

specialized modules like Membrane Analysis, Hydrophilic Testing, and Filtration Integration. After reviewing, they can compile comprehensive reports 

for decision-making. The admin can securely log out, ensuring data confidentiality and controlled access. This module is vital for effective environmental 

emergency management. 

MEMBRANCE ANALYSIS:  

The Membrane Analysis module is designed for detailed examination of membrane filtration data during oil spill emergencies. Membrane Analyzers can 

securely log in to upload relevant data and monitor the current emergency status. The module processes this data using the Gradient Boosting Regressor 

for accurate analysis of mycelium and critical components. After analysis, the report is sent to the admin team for review. The analyzer can then securely 

log out, ensuring data confidentiality. This module is key to optimizing filtration and enhancing oil spill response. 

HYDROPHISLIC TESTING:  

 The Hydrophilic Testing module assesses mycelium's absorption capabilities during oil spills. Testers securely log in to upload data and review reports 

from the Membrane Analysis team. The module uses the Random Forest Regressor to accurately calculate absorption capacity. After analysis, the report 

is sent to the admin team for further review. Testers can then securely log out, ensuring data confidentiality. This module is vital for optimizing mycelium’s 

role in oil spill mitigation. 

FILTIRATION INTEGRATION: 

The Filtration Integration module helps develop deployment strategies for oil spill containment using advanced data analysis. Integrators securely log in 

to view Hydrophilic Testing reports and upload data on containment booms, water flow, and angles. The module calculates optimal deployment strategies 

to enhance filtration and containment effectiveness. After analysis, the deployment report is sent to the admin team for review. Integrators can securely 

log out, ensuring data protection. This module is key to optimizing emergency response efficiency. 

REPELLANCY SYSTEM:  

The Repellancy System module evaluates and optimizes boom system separation efficiency in oil spill scenarios. Analyzers securely log in to review 

reports from the Filtration Integration module and upload testing data from bays and calm inlets. The module uses the XGBRegressor to calculate 

separation efficiency, providing precise insights. After analysis, the report is sent to the administrator for review. Analyzers can then securely log out, 

ensuring data confidentiality. This module is key to enhancing oil spill response effectiveness 
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V.SYSTEM ARCHITECTURE 

 

VI. STRATEGY OF SOFTWARE TESTING  

A strategy for software testing may also be viewed in the context of the spiral. Unit testing begins at the vertex of the spiral and concentrates on each unit 

of the software as implemented in source code. Testing progress is done by moving outward along the spiral to integration testing, where the focus is on 

the design and the construction of the software architecture. Talking another turn on outward on the spiral we encounter validation testing where 

requirements established as part of software requirements analysis are validated against the software that has been constructed. Environment Creation:  
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VI. RESULT AND DISCUSSION    

The project "Algorithmic Analysis of Mycelium-Derived Membranous Structures for Enhanced Oil Spill Mitigation" focuses on leveraging mycelium-

based membranes, particularly from oyster mushrooms, for eco-friendly oil spill cleanup. It integrates advanced machine learning algorithms to optimize 

various aspects of spill response. The system securely manages emergency data, analyzes membrane filtration efficiency, and calculates the required 

mycelium quantities using the Gradient Boosting Regressor. Absorption efficiency is evaluated with the Random Forest Regressor, while deployment 

strategies are optimized based on environmental data. Additionally, the separation efficiency of boom systems is assessed using the XGBRegressor. This 

comprehensive framework enhances the accuracy, speed, and environmental effectiveness of oil spill responses. The biodegradable mycelium membranes 

offer superior sorption capabilities, reduce waste, and support sustainable spill management practices. Overall, the system reduces response costs, 

improves containment effectiveness, and aligns with environmental preservation goals. 
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VII. CONCLUSION 

 

The project "Algorithmic Analysis of Mycelium-Derived Membranous Structures for Enhanced Oil Spill Mitigation" offers a transformative approach 

to oil spill cleanup. It utilizes the unique properties of mycelium-derived membranes with advanced machine learning algorithms to improve response 

efficiency and effectiveness. This eco-friendly technology outperforms traditional polypropylene Janus membranes due to mycelium’s superior absorption 

capabilities and biodegradability, supporting sustainability and environmental goals. 

Looking forward, scaling mycelium-based membranes for large-scale use presents growth opportunities. Research can focus on optimizing cultivation 

and production processes for diverse oil spill scenarios. Enhancing the algorithmic framework with real-time analytics and predictive modeling can 

improve deployment strategies and response times. Additionally, exploring hybrid biodegradable materials may boost performance in various 

environments. These developments could set a new global standard in eco-friendly oil spill management. 
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