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Abstract- Water pollution, particularly in freshwater bodies 

like rivers, poses a significant threat to ecosystems and human 

health. To address this issue, we propose a cost-effective, 

sustainable solution: the Solar-Powered River Floating Waste 

Collecting Machine. This autonomous device is designed to 

capture and collect various types of waste, including debris, 

biomedical waste, and plastics, more efficiently than manual 

and traditional methods. Utilizing a PIC controller for precise 

control and a Bluetooth module for remote navigation, the 

machine operates autonomously to maintain clean waterways. 

Equipped with solar panels, the machine harnesses renewable 

energy, ensuring continuous operation without relying on 

external power sources. The robust mechanical frame, 

constructed from maintainable materials such as PVC pipes 

and propellers, supports efficient waste collection and 

durability. This paper discusses the design, implementation, 

and performance of the machine, demonstrating its 

effectiveness as a cost-efficient and eco-friendly solution for 

river pollution management. 

 

I. INTRODUCTION 

 

 Water pollution is a pressing environmental issue, 

particularly in freshwater bodies such as rivers. Contaminants 

including debris, biomedical waste, and plastics pose severe 

risks to both ecosystems and human populations reliant on 

these water sources. Traditional manual methods of waste 

collection are often inefficient and labor-intensive, 

necessitating the development of autonomous solutions. 

 

The concept of using autonomous machines for 

environmental cleanup has evolved significantly over the 

years. The advent of battery-operated electric motors, 

pioneered by Thomas Davenport in 1834, and the AC 

commutator-free polyphase induction motor by Nikola Tesla 

laid the groundwork for modern automation in various 

applications [1],[2]. In the context of river waste collection, 

the integration of renewable energy sources and advanced 

control systems can greatly enhance efficiency and 

sustainability [3]. 

 

This paper proposes the design and implementation 

of a Solar-Powered River Floating Waste Collecting Machine, 

leveraging IoT technology, a PIC microcontroller, and 

Bluetooth for remote navigation. Solar power, being a 

renewable and sustainable energy source, ensures continuous 

operation without dependency on external power grids, 

thereby reducing operational costs and environmental impact 

[4],[5]. 

 

The proposed machine is constructed using cost-

effective and maintainable materials, including PVC pipes and 

propellers, which provide durability and buoyancy. The 

mechanical frame supports the autonomous collection of 

diverse waste types from the river surface, facilitated by DC 

motors controlled by the PIC microcontroller. Bluetooth 

modules enable remote monitoring and control, enhancing the 

machine's operational flexibility [6],[7]. 

 

The integration of sensors and IoT technology allows 

for real-time data collection and transmission, improving the 

efficiency of waste collection [8]. This system not only 

addresses immediate waste management needs but also 

contributes to long-term environmental sustainability by 

maintaining cleaner water bodies [9]. 

 

In this paper, we will discuss the design, 

implementation, and performance evaluation of the Solar-

Powered River Floating Waste Collecting Machine, 

demonstrating its viability as a cost-effective solution for river 

pollution management. 

 

The integration of sensors and IoT technology allows 

for real-time data collection and transmission, improving the 

efficiency of waste collection. This system not only addresses 

immediate waste management needs but also contributes to 

long-term environmental sustainability by maintaining cleaner 

water bodies. 

 

In this paper, we will discuss the design, 

implementation, and performance evaluation of the Solar-

Powered River Floating Waste Collecting Machine, 

demonstrating its viability as a cost-effective solution for river 

pollution management. 

 

A. REQUIREMENTS 
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The Solar-Powered River Floating Waste Collecting 

Machine must be designed to operate efficiently, leveraging 

renewable energy and IoT technology for effective waste 

management in rivers. The following requirements outline the 

necessary features and capabilities for the proposed machine: 

 

The machine must be powered by solar panels to 

ensure continuous operation without reliance on external 

power sources. This renewable energy source should provide 

sufficient power to operate all components, including motors 

and sensors. 

 

A PIC microcontroller should be used to control the 

machine's operations, including navigation, waste collection, 

and sensor data processing. The control system should be 

efficient and reliable, ensuring smooth and precise operation. 

 

The machine should be constructed using cost-

effective, durable, and maintainable materials, such as PVC 

pipes and propellers. The mechanical frame must be robust to 

withstand river conditions and ensure longevity. 

 

The machine should be compatible with various 

existing and new technologies, ensuring easy integration and 

upgradeability. It should connect seamlessly with different 

types of motors and other components to avoid the need for 

customizations or new purchases. 

 

II. LITERATURE REVIEW 

 

Green D. (2018) explores the integration of solar 

power in autonomous devices, emphasizing its efficiency and 

sustainability. The study highlights how solar panels can 

effectively power various components of autonomous systems, 

such as sensors and motors, thereby reducing reliance on non-

renewable energy sources. This approach is particularly 

relevant for river waste collection machines, where solar 

power can ensure continuous operation in an eco-friendly 

manner. The study demonstrates that solar power is a viable 

solution for powering autonomous devices while maintaining 

environmental sustainability [4]. 

 

Brown (2022) investigate advanced sensor 

technologies used in autonomous systems. The research 

details the development and application of various sensors, 

including distance and water flow sensors, that enhance the 

performance of autonomous machines. For river waste 

collection, advanced sensors can significantly improve the 

efficiency of waste detection and collection, ensuring that the 

machine can handle various types of debris and environmental 

conditions [5]. 

Johnson K. (2019) discusses the use of Bluetooth 

modules for remote navigation in autonomous systems. The 

study provides insights into how Bluetooth technology enables 

users to control and monitor devices from a distance using 

mobile apps or laptops. For river waste collection machines, 

Bluetooth navigation allows for precise control and real-time 

monitoring, improving the machine's operational effectiveness 

and user convenience [6]. 

 

Singh A. et al. (2019) explore IoT-enabled waste 

collection systems, focusing on how IoT technology can be 

leveraged to enhance waste management processes. The paper 

discusses the integration of IoT sensors with waste collection 

systems to monitor waste levels and optimize collection 

routes. This technology is crucial for developing efficient river 

waste collection machines, allowing for remote monitoring 

and data analysis to improve waste management practices [8]. 

 

Young T. (2020) discusses sustainable solutions for 

addressing water pollution, including the development of 

technologies and strategies to manage and reduce pollution in 

water bodies. The study provides insights into how innovative 

technologies can contribute to cleaner rivers and more 

effective waste collection, aligning with the goals of 

developing a solar-powered river waste collection machine 

[10]. 

 

Patel S. (2020) focuses on cost-effective materials 

used in environmental machinery, emphasizing the importance 

of using durable and affordable materials for constructing 

environmental solutions. The study highlights materials such 

as PVC pipes and propellers, which are relevant for building 

robust and cost-effective river waste collection machines [7]. 

 

OBSERVATIONS 

 

The PIC16F877A microcontroller serves as the 

central control unit for the solar-powered river floating waste 

collecting machine. Although effective for managing basic 

control tasks, it has a limited number of I/O pins and lacks 

built-in support for advanced communication modules such as 

Wi-Fi or Bluetooth. For communication, the *Bluetooth 

module (HC-05) is employed to enable remote control and 

monitoring of the machine. This module facilitates 

communication within a certain range, typically up to 10 

meters, depending on environmental conditions. 

 

The solar panels and solar charge controller work 

together to ensure a constant power supply to the machine, 

utilizing renewable energy sources efficiently. The 

rechargeable battery stores the energy harnessed by the solar 
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panels, providing a reliable power source for continuous 

operation.  

 

The DC motors are responsible for driving the 

propellers and moving the conveyor belt. These components 

are controlled by the L298N motor driver, which manages 

motor direction and speed based on the signals received from 

the PIC16F877A microcontroller. 

 

III. METHODOLOGY 

 

CONCLUSION 

 

 
Figure 1: Flow diagram of the working 

 

Power Supply 

 

A 5V DC SMPS (Switched Mode Power Supply) is 

used to power the transmitter circuit. The power supply 

converts the 230V AC to 5V DC, which powers the 

PIC16F877A microcontroller and other components. 

 

PIC16F877A Microcontroller 

 

The PIC16F877A microcontroller acts as the central 

processing unit for controlling the operations of the river 

floating waste collecting machine. It processes the inputs from 

the Bluetooth module and controls the DC motors via the 

L298N motor driver. 

 

Bluetooth Module (HC-05) 

 

The HC-05 Bluetooth module is used for wireless 

communication, allowing users to control the machine 

remotely. It operates on a 5V supply and facilitates data 

transmission between the user’s device and the machine. 

 

DC Motors 

 

The DC motors are responsible for driving the 

propellers and conveyor belt. They are powered through 

theL298N motor driver, which manages motor direction and 

speed. 

 

L298N Motor Driver   

 

The L298N motor driver controls the operation of the 

DC motors, providing the necessary voltage and current to 

drive the motors based on commands from the PIC16F877A 

microcontroller. 

 

Relay Module  

 

The relay module is used to switch high-power 

components on and off. It controls the activation of the DC 

motors and other high-current components, ensuring safe and 

reliable operation. 

 

Trash Container 

 

The trash container is designed to collect debris from 

the water, which is then transported by the conveyor belt to 

the container for disposal. 

 

Bluetooth Control App 

 

In our solar-powered river waste collecting robot, we 

utilize a Bluetooth app for seamless navigation control. The 

app, designed for ease of use, connects to the robot's Bluetooth 

module (HC-05) and sends directional commands. This real-

time communication allows users to remotely steer the robot 

with precision. The app interface includes buttons for forward, 

backward, left, and right movements, providing intuitive 

control. By leveraging Bluetooth technology, we ensure 

reliable and efficient operation, even at a distance. This mobile 

app is crucial for maneuvering the robot to effectively collect 

river debris. 

 

IV. CONCLUSION 

 

In conclusion, the development and implementation 

of a solar-powered river floating waste collecting machine 

represent a significant advancement in addressing the pressing 

issue of water pollution in rivers and other water bodies. This 
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project successfully integrates renewable energy sources with 

effective waste collection mechanisms, demonstrating the 

potential for environmentally friendly and sustainable 

solutions to combat water pollution. 

 

By utilizing solar panels, a solar charge controller, 

and a rechargeable battery, the machine operates 

autonomously, ensuring consistent performance while 

reducing reliance on external power sources. The 

incorporation of the PIC16F877A microcontroller, Bluetooth 

module, DC motors, and a relay module further enhances the 

functionality and control of the waste collection process, 

allowing for efficient operation and remote management. 

 

The machine’s design, which includes a conveyor 

belt and propellers, effectively captures and transports waste 

to the trash container, showcasing a practical solution for 

improving water cleanliness. The use of a PVC frame ensures 

durability and stability, even in challenging water 

environments. 

 

Overall, this project highlights the feasibility of 

combining solar power with advanced waste collection 

technology to address environmental concerns. It demonstrates 

how innovative engineering solutions can contribute to cleaner 

water bodies, support ecological balance, and promote 

sustainable practices. Continued development, testing, and 

refinement of this technology will be crucial in maximizing its 

effectiveness and broadening its application to various water 

bodies and regions. 

 

By embracing such sustainable solutions, we take a 

step towards a cleaner and healthier environment, showcasing 

the potential for technology to drive positive environmental 

change and contribute to the broader goal of 

ecological preservation. 

 

V. FUTURE SCOPE 

 

The solar-powered river floating waste collecting 

machine presents several exciting opportunities for future 

development and enhancement: 

 

Future advancements could focus on improving the 

efficiency of waste collection by incorporating advanced 

sensors and automated sorting mechanisms. Upgrades might 

include integrating additional sensors to better identify and 

classify different types of waste, leading to more effective and 

targeted collection strategies. Enhancing the machine with 

sophisticated navigation and positioning systems, such as GPS 

and obstacle avoidance technologies, can improve its 

operational accuracy and efficiency. This would enable the 

machine to cover larger areas and navigate complex 

environments more effectively. Research into more efficient 

solar panels and battery technologies could extend the 

operational time and reliability of the machine. Innovations in 

energy storage and management could ensure that the machine 

performs optimally even in varying sunlight conditions. 

 

Developing a comprehensive remote monitoring and 

control system through mobile apps or web platforms can 

offer real-time insights into the machine’s performance and 

operational status. This would facilitate easier management, 

maintenance, and troubleshooting from a distance. 

 

Exploring the scalability of the design to 

accommodate different sizes and types of water bodies, 

including lakes and reservoirs, can enhance its applicability. 

Additionally, adapting the machine for use in diverse 

environmental conditions and geographic locations could 

broaden its impact and effectiveness. Partnering with 

environmental organizations and governmental bodies can 

lead to the integration of the machine into broader waste 

management and water conservation initiatives. Such 

collaborations could facilitate the deployment of multiple units 

in strategic locations and contribute to larger-scale 

environmental cleanup efforts. 
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