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Abstract: The increase in marine pollution threatens 

aquatic ecosystems and human health. This project aims 

to develop a solar-powered, IoT-enabled sea pollution 

monitoring and rescue boat equipped with sensors (pH, 

turbidity, sound, ultrasonic radar, and oil detection) for 

real-time monitoring and obstacle detection. The boat 

uses ultrasonic radar for navigation, sound sensors for 

distress detection, and IoT platforms for remote 

monitoring. Solar energy ensures sustainable operation, 

while the boat can also perform rescue missions and waste 

collection. This system minimizes environmental impact 

and automates marine monitoring tasks efficient. 

I. INTRODUCTION 

Marine pollution is a growing concern as 

industrialization and waste disposal harm aquatic 

ecosystems. There is a need for automated, real-time 

monitoring systems to detect pollution and provide 

early warning. This project proposes an autonomous 

boat that not only monitors pollution but also navigates 

safely and provides rescue support during emergencies. 

IoT integration allows remote monitoring and control, 

while solar power ensures sustainable operations.  

II. RELEVANCE 

The PMLSD is a combination of Solar Sea Weather and 

Pollution Monitor Boat with a flotation device is 

important because it solves multiple problems. First, 

with climate change causing more extreme weather, 

this buoy can help track sea conditions like wind, waves, 

and temperature, giving us early warnings about storms 

and helping withclimate research. Second, ocean 

pollution, especially from plastic and oil spills, is a 

serious issue. This buoy can monitor water pollution 

and send data to authorities, making it easier to clean up 

and protect marine life.The flotation device is also a 

safety feature, providing emergency support and 

sending signals if someone is in danger at sea. Since it’s 

powered by solar energy, it works sustainably without 

harming the environment. This combination of weather 

tracking, pollution monitoring, and safety features 

makes the project useful for researchers, governments, 

industries, and people living near the coast. 
 

III. LITERATURE RIVIEW 

Research in the field of autonomous boats has shown 

various innovations in environmental   monitoring and 

rescue missions: 

1. IoT-based water monitoring systems are being 

developed to track water quality parameters[1][2]. 

2. Solar-powered boats have been introduced for 

sustainable transportation[7]. 

3. Sound-based rescue systems are used in disaster 

situations, such as floods[4][5]. 

4. Ultrasonic sensors for navigation have proven 

effective in avoiding obstacles in autonomous 

systems[3]. 

IV. PROBLEM IDENTIFICATION 

1. Climate Change: Identify climate changes and 

extreme wheather. 

2. Marine Pollution: Address ocean pollution from 

plastics and oil spills with effective monitoring. 

3. Maritime Safety: Enhance emergency signaling and 

flotation to prevent sea accident fatalities. 

4. Sustainability: Use solar power to reduce 

environmental impact from marine monitoring devices. 

5. Visibility and Detection: Ensure flotation devices are 

easily visible and detectable, especially in poor 

conditions. 

7. Pollution monitoring: Uses sensors to measure water 

quality (e.g., pH, turbidity). 

8. Lack of network coverage at sea: The station has its 

own communication system using RF transmission. 
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9. Power supply: Solar power ensures continuous 

operation in remote sea locations. 

The system can play a crucial role in early warnings for 

pollution, dangerous weather conditions, and sea-state 

alerts. 

           V.  BLOCK DIAGRAM 

 
Objectives: 

1. Monitor Sea Weather & Pollution: Measure sea 

conditions (temperature, humidity, pollution) in real-

time. 

2. Transmit Data to Shore: Send data from the sea to a 

land-based station using RF signals. 

3. Self-Powered by Solar: Use solar energy to power the 

system without manual charging. 

4. Alert for Abnormal Conditions: Warn station 

personnel when conditions become unsafe. 

5. Maximize Transmission Range: Ensure long-range 

communication for covering vast sea areas. 

6. Rescue Operation: During flood situation, it is 

helpful for rescue operation team. 

7. Monitor water quality parameters using multiple 

sensors. 

8. Ensure autonomous navigation with ultrasonic radar. 

9. Provide rescue operations through sound detection 

and a robotic arm. 

10.Transmit real-time data to an IoT cloud platform 

for analysis. 

11. Minimize operational costs by using solar power. 

 

Scope: 

1. Measure Sea Weather: Track temperature, humidity, 

and sea state (calm or rough). 

2. Detect Water Pollution: Measure pH levels and water 

clarity (turbidity). 

3. Autonomous Data Transmission: Automatically send 

data from the sea to the shore. 

4. Solar-Powered System: Run on solar energy to 

operate continuously in remote areas. 

 

5. Onshore Monitoring & Alerts: Display data and 

trigger alerts for unsafe conditions. 
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6. Scalable Deployment: Deploy multiple stations to 

cover large sea areas.        

7. Emergency response and Human safety.  

8.Navigation Safety: Collision-free operation with 

ultrasonic radar. 

VI. PRAPOSED WORK 

The proposed work for the PMLSD involves several 

key steps. First, we will design and develop a robust 

boat structure that can endure harsh marine 

conditions,incorporating sensors for real-time weather 

monitoring (wind speed, wave height,temperature) and 

pollution detection (plastics, oil, chemicals). The boat 

will also feature a reliable flotation device for 

emergency situations, equipped with GPS and distress 

signaling systems. Solar panels and a battery storage 

system will provide sustainable power to the boat’s 

components. We will implement real-time data 

transmission and onboard storage for effective data 

collection and remote access. After building prototypes, 

we will conductthorough testing in various marine 

environments to ensure performance and integration. 

Initial deployment will occur in selected areas, 

followed by ongoing monitoring to evaluate data 

accuracy, system reliability, and energy efficiency. 

Finally, we will establish amaintenance plan and 

prepare for future upgrades to enhance the boat’s 

capabilities and adapt to new technological 

developments. 

VII. CONCLUSION 

The Pollution Monitoring and Life Saving Device 

provides a smart, sustainable solution to combat marine 

pollution while enhancing safety at sea. Equipped with 

ultrasonic radar, sound sensors, and IoT technology, the 

boat operates autonomously, ensuring real-time 

monitoring and rapid response during emergencies. 

Powered by solar energy, it minimizes environmental 

impact, while its advanced sensors and automation 

make it a reliable, eco-friendly system for continuous 

operation. By combining renewable energy, 

automation, and IoT, this project directly addresses 

critical environmental challenges, offering a proactive 

approach to preserving marine ecosystems. 
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