~Y International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Al-Powered Web based Underwater Image
Enhancement for Flood Monitoring using CNN-
GANS

Archana CV?, Leya MS?, Dr. Shaji B®, Dr. Justin Jose*

IStudent, Computer Science Engineering, Nehru College of Engineering and Research Centre, India
2Assistant Professor, Computer Science Engineering, Nehru College of Engineering and Research
Centre, India
3Associate Professor, Computer Science Engineering, Nehru College of Engineering and Research
Centre, India
*Professor, Computer Science Engineering, Nehru College of Engineering and Research Centre, India

Abstract

Light absorption and dispersion in water create intrinsic distortions that lead to low contrast, colour
deterioration, and blurriness, making underwater picture improvement a crucial task. Underwater imaging
is crucial for applications including marine biology, underwater archaeology, and flood monitoring, but
these problems make it more difficult to understand and analyse. Detecting human presence in underwater
environments is also essential for safety monitoring and rescue operations. In order to solve this, our
proposal incorporates a person detection model based on YOLO, which allows for precise and
instantaneous identification of people in submerged environments. This feature is especially helpful in
flood catastrophe situations, since prompt and accurate detection can help rescue crews find and help
victims. A Convolutional Neural Network in conjunction with a Generative Adversarial Network (CNN-
GAN) is the unique method we suggest to further improve underwater image quality. Images produced
through this adversarial training process have better colour correction, contrast, and sharpness, which
makes them aesthetically comparable to photos taken under more favourable lighting conditions. A
website that enables individuals to submit low-quality underwater photos and receive improved versions
and human identification is the project's output. Authorities can also use this function to monitor
underwater environments or evaluate areas impacted by flooding. Only authorised individuals can access
sensitive data due to the website's secure login system. The outcomes show notable enhancements in image
quality, which makes the website a useful resource for environmental monitoring and
underwater exploration research as well as real-world applications.

Keywords: Underwater image enhancement, Convolutional Neural Network (CNN), Generative
Adversarial Network (GAN), YOLO-based human detection, Image processing, Color correction,
Contrast enhancement, Flood monitoring, Underwater object detection, Computer vision, Deep learning,
Emergency response, Real-time image restoration.

1. Introduction
Floods are one of the most destructive natural disasters, resulting in a large number of fatalities, property
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damage, and economic disruption worldwide. As a result of climate change, urbanisation, and
environmental degradation, floods are becoming more frequent and intense, necessitating the development
of sophisticated solutions to lessen their effects and expedite rescue and relief efforts. One major obstacle
in flood-prone areas is the precise monitoring of underwater regions, which is essential for determining
damage, locating people who are trapped, and organising effective rescue operations. However,
underwater environments are frequently characterised by poor visibility, colour distortions, and degraded
image quality because of the special characteristics of water, including absorption, scattering, and the
presence of suspended particles.

In order to address these issues, this project presents Hydra View Innovations, a comprehensive web-
based system that combines state-of-the-art technology in flood monitoring, real-time human detection,
and underwater image augmentation. The system improves the clarity and visibility of underwater photos
by utilising a hybrid approach that combines Convolutional Neural Networks (CNNs) and Generative
Adversarial Networks (GANS). At the same time, the YOLO (You Only Look Once) algorithm makes it
possible to identify people in flood-affected areas in real time, facilitating prompt rescue efforts. The
project also includes a strong software solution in the form of a website made to give administrators and
rescue teams, among other authorised persons, easy access to these cutting-edge features.

The system also has features for assigning tasks to rescue teams and a dynamic alarm system. The admin
module makes it easier to manage rescue personnel, assign tasks, handle complaints, and create thorough
reports on rescue operations. Personnel can upload status reports, examine assigned duties, access
emergency operation details, and securely log in with the rescue staff module. In the meantime, the camera
module has sophisticated YOLO algorithms that can identify human presence underwater, setting off
alarms and notifying rescue personnel.

This project not only addresses the technical challenges of underwater image processing and human
detection but also serves as a significant step toward modernizing flood response systems. By providing a
reliable and scalable solution, it aims to reduce response times, enhance the effectiveness of rescue
operations, and ultimately save lives. The inclusion of an intuitive and secure web interface ensures
accessibility for various stakeholders, including rescue teams and administrative authorities, enabling
them to make informed decisions in critical situations. Furthermore, the system highlights the importance
of adopting Al-driven technologies for disaster management, paving the way for future innovations in the
field. With its holistic approach to flood monitoring and rescue operations, this project stands as a
testament to the potential of Al and image processing in addressing real-world challenges and
safeguarding communities.

The website is built with a focus on accessibility, efficiency, and reliability. The dashboard of the website
serves as a central location and provides a number of tools designed to help flood monitoring and rescue
operations. Rescue personnel can be effectively managed by administrators. assign tasks, and oversee
progress through detailed reports generated by the system. This Even in chaotic flood situations, teams
can maintain good coordination due to a streamlined workflow. Conversely, rescue workers gain from a
specific interface that allows them to examine their work, send in updates, and raise issues. The ability to
upload underwater photos directly for enhancement not only increases the clarity of key visual data but
also facilitates operational planning and decision-making more quickly.

A significant aspect of the project is the seamless integration of new technologies
such as YOLO for real-time human detection. This feature, coupled with automated alert systems,
improves the speed and precision of rescue operations. By detecting human presence in submerged
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regions and triggering alarms, the system ensures that no time is wasted in identifying survivors. This
functionality can drastically improve the outcomes of rescue operations, making it an indispensable tool
for disaster management teams.

In addition to its immediate use in flood situations, the system offers useful insights through its reporting
and analytics capabilities. By gathering information from improved images, rescue reports, and other
operational metrics, the platform enables administrators to conduct detailed evaluations of flood-affected
regions. This data can be utilised to design better response tactics, pinpoint regions in need of infrastructure
upgrades, and make future plans initiatives to mitigate disasters. Complaint management's presence
additionally guarantees that on ground issues experienced by rescue personnel are dealt quickly,
establishing a collaborative and solution-oriented approach.

The web-based architecture of the platform ensures that it remains available from wherever,
empowering authorities to monitor and respond to floods in real time. Additionally, the project
emphasizes security by incorporating robust login protocols, ensuring that sensitive data and
rescue operations remain available only to authorized people. This focus on security and
Reliability increases system trust and promotes wider system adoption.

Looking ahead, there are more possible uses for the project than only flood control. The fundamental
technologies, including CNNs, YOLO, and GANs, can be modified for use in different crisis situations,
like monitoring aquatic ecosystems or conducting underwater search and rescue operations in maritime
accidents. Because of its adaptability, the project is positioned as a scalable solution that can develop in
combination with advances in image processing and artificial intelligence. Furthermore, the knowledge
gathered from its application can support more extensive studies in the fields of human detection,
underwater photography, and disaster response systems.

In conclusion, this research tackles important issues in flood monitoring and rescue operations by
combining modern technology with real-world application.

It prioritises the safety and well-being of flood victims while simultaneously improving operational
efficiency by offering a complete, Al-driven platform. It makes a substantial addition to the field of
disaster management with its creative methodology and focus on practical effects, opening the door for
future natural disaster responses that are more resilient and technologically sophisticated.

2.Methodology

The goal of this project is to employ deep learning techniques to enhance underwater images for flood
detection. From data gathering to system setup, there are multiple steps in the technique.

2.1. Module 1: Data Collection and Preprocessing

Gathering a dataset of underwater photos with different degrees of turbidity, distortion, and lighting
conditions is the initial stage in this research. These pictures are produced using simulations that replicate
actual underwater conditions or are taken from publicly accessible sources. The gathered data is essential
to the deep learning model's training and assessment. Before supplying the dataset to the enhancement
model, preprocessing methods are used to increase the quality of the images. The colour distortion brought
on by water absorption and scattering is balanced using colour correcting techniques. Techniques for
enhancing contrast make items in murky waters easier to see. Unwanted effects are eliminated by applying
noise reduction filters, such as Gaussian and median filters.

Furthermore, data augmentation methods are employed to boost the dataset's diversity and strengthen the
model's resilience. Rotation, flipping, brightness tweaks, and random cropping are examples of

IJFMR250239892 Volume 7, Issue 2, March-April 2025 3



https://www.ijfmr.com/

~Y International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

augmentations. By taking these precautions, the model is guaranteed to generalise effectively to various
underwater environments.

2.2. Module 2: Image Distortion Analysis and Correction

When light scatters and absorbs in water, underwater photos frequently have distortions including colour
fading, low contrast, and haziness. The analysis and correction of these aberrations to enhance image
clarity are the main goals of this technique part. To gain a better understanding of how water conditions
affect image quality, the underwater image formation model (UIFM) has been updated. Appropriate
correction methods are used to account for distortions by researching how light travels underwater. To
lessen the effects of underwater fogging, haze removal methods like contrast-limited adaptive histogram
equalisation (CLAHE) and dark channel prior (DCP) are employed.

To fix colour shifts in underwater photos, colour restoration techniques including wavelength
compensation and white balancing are used. These adjustments make the improved photos look more
realistic and detailed, which helps with further processing for object recognition and flood detection.

2.3 Module 3: Deep Learning Model Implementation

By identifying patterns in the pre-processed dataset, a deep learning model based on convolutional neural
networks (CNNs) is used to improve underwater photos. The model is taught to eliminate noise, improve
contrast, and restore image clarity while maintaining crucial features. The system includes the YOLO
(You Only Look Once) algorithm for human detection and underwater item recognition. YOLO is a real-
time object detection system that can recognise items in improved underwater photos, including people,
debris, and submerged structures. A pre-existing dataset is used to train the deep learning model,
guaranteeing that it can interpret and improve underwater photos efficiently. After training, the model is
adjusted for best results in practical situations.

Figure:1 Pie chart of feature importance
Feature Importance Distribution in Underwater Image Enhancement
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2.4. Module 4: Web-Based System Development

A web-based platform is created to make the underwater image enhancing procedure accessible and easy
to use. Users of this platform, including rescue teams and flood monitoring authorities, can upload low-
quality underwater photos and get high-quality, improved outputs.

User login, image upload capabilities, real-time processing with the trained deep learning model, and re-
sult presentation are among the features that make up the web application. The platform for flood detection
and rescue operations can only be accessed and used by authorised individuals, through the system. Be-

cause of the web-based system's scalability, numerous users can process photos at once without experi-
encing any performance problems.

Figure:2 Performance Evaluation
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2.5. Module 5: Flood Detection and Rescue Operations Integration

The improved underwater photos are used to identify potentially dangerous submerged objects and locate
locations that are prone to flooding. By determining water levels, locating people who are trapped, and
evaluating infrastructural damage, the technology gives rescue crews vital support.
The system includes a task management module that allows various teams to be assigned specific rescue
tasks. This module guarantees effective and well-coordinated emergency responses. Additionally, an
alarm system is put in place to inform emergency response teams and authorities of any potential dangers
found in the processed photos. The technology functions as a full catastrophe management and response
tool by combining image improvement with real-time flood detection and rescue activities.
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2.6. Module 6: Real-Time Monitoring and Alert System

A real-time monitoring mechanism is put in place to improve the system's performance. Underwater pho-
tos taken by surveillance cameras, remotely operated vehicles (ROVs), or drones stationed in flood-af-
fected areas are continuously analysed by this component.

The system automatically generates alerts in response to risks that are detected. The device immediately
notifies the appropriate authorities if it detects a notable increase in water levels, submerged objects, or
indications of trapped people. Early decision-making and efficient disaster response are aided by these
notifications. To shed light on past patterns, current observations, and predictive analytics, a dashboard
for data visualisation is created. Authorities can improve preparedness and response tactics by using this
dashboard to dynamically monitor flood situations.

3.Results and Discussions

Significant gains in image quality and detection accuracy were shown by the suggested underwater image
enhancement and human detection system. Images with better contrast, colour balance, and sharpness
were produced by the CNN-GAN-based enhancement model, which successfully decreased distortions
brought on by light absorption and scattering. Reliable identification of submerged humans is essential for
flood rescue operations, and the YOLO-based human detection model demonstrated strong performance
in difficult underwater settings, with high precision and recall rates. Near-instantaneous analysis was made
possible by the system's real-time processing capability, and efficiency was guaranteed by an optimised
computational pipeline.

Figure:3,4 - Output
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Flood Monitoring Dashboard

HydraView Flood Innovations

Furthermore, the web-based deployment allowed for smooth user engagement, allowing low-quality
underwater photos to be uploaded for automatic human recognition and augmentation. The findings
demonstrate that the suggested method is ideal for real-world flood detection and disaster management
applications since it not only improves underwater photography but also greatly facilitates real-time
monitoring and emergency response.

4. Conclusion

The project's integration of real-time human detection and advanced image processing techniques within
a centralised web platform, along with the use of CNNs and GANs for underwater image enhancement,
ensures high-quality visual outputs from low-quality underwater images, thereby improving visibility and
operational efficiency. Additionally, the YOLO algorithm for real-time human detection provides an
efficient mechanism for identifying individuals in distress, reducing response times, and saving lives
during flood emergencies. Additionally, the comprehensive web platform serves as a one-stop solution for
task management, emergency operations, and data monitoring, facilitating smooth communication and
coordination among all stakeholders.

This project has a broad future scope that presents chances for improvement and expansion in a number
of areas. One way to collect real-time environmental data, like water levels, flow rates, and weather
conditions, is to integrate 10T devices and sensors. This data may then be sent into the system to improve
situational awareness. Additionally, edge computing can be used to facilitate on-site image processing and
detection, which lowers latency and guarantees quicker decision-making. Diverse groups around the world
can use the platform since it can be expanded to accommodate multilingual interfaces. Furthermore, to
enhance their performance in a range of underwater environments, including murky waters or extremely
deep depths, Al models can be trained on bigger, more varied datasets.

Drones with cameras for floating and underwater imaging present another interesting prospect, opening
up a wider range of uses beyond flood monitoring, like undersea infrastructure evaluation and marine
conservation. Additionally, the system might be able to identify possible flood threats by integrating
predictive analytics, which would help authorities plan ahead and reduce damage. Partnerships with
public, private, and non-governmental organisations may also increase the system's uptake and influence
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globally.
In summary, this initiative not only offers a workable answer to the current flood response issues, but it
also establishes the groundwork for upcoming advancements in disaster management. Its versatility,
scalability, and potential for technical breakthroughs guarantee that it will continue to be significant and
important in tackling one of the most urgent worldwide challenges the destructive effects of flood
disasters.
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