© 2025 IJRTI | Volume 10, Issue 12 December 2025 | ISSN: 2456-3315

Green Riverbot: A Microcontroller-Based System
for Waste Collection and Water Quality
Monitoring

1Anushka Zalte, ?Sakshi Thakare, 3Amruta Shewale, *Aaditi Rasal, °Mr. M. A. Nalawade

123gtydent of Electronics and Tele-Communication Engineering Department
SGuide, Lecturer at Electronics and Tele-Communication Engineering Department
Shri Hiralal Hastimal (Jain Brother, Jalgaon) Polytechnic, Chandwad, Dist.- Nashik, Maharashtra
tanushkazalte(OO@gmail.com, ?sakshuthakare25@gmail.com, 3abshewale29407@gmail.com,
‘aaditirasal336@gmail.com, °nalawade.manish@gmail.com

Abstract——Pollution of rivers and water bodies due to floating waste such as plastics and organic debris has become a
serious environmental concern. Conventional cleaning methods are labor-intensive, inefficient, and costly. This paper
presents Green RiverBot, a microcontroller-based robotic system designed to collect floating waste from rivers and lakes.
The system operates in manual mode, utilizing RF wireless communication, which enables precise navigation and targeted
waste collection. An ATmega328 microcontroller controls high-torque DC motors, propellers, and the waste collection
mechanism. The prototype also integrates basic water-quality monitoring using temperature and turbidity sensors. The
proposed system offers a low-cost, scalable, and eco-friendly solution for enhancing water-body cleanliness and reducing
human effort in river cleaning operations
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I. INTRODUCTION

Rivers and other natural water bodies play a vital role in supporting life and maintaining ecological balance. However, rapid
urbanization and human activities have led to increasing levels of pollution, with floating waste, including plastics, packaging
materials, sewage, and organic debris, becoming one of the most visible and damaging pollutants. Conventional cleaning methods
depend largely on manual labor, which is both time-consuming and inefficient, often requiring significant manpower and resources.
In recent years, robotics has emerged as a practical solution for automating repetitive and hazardous tasks. While robotic systems
such as vacuum cleaners and floor-cleaning robots are already popular in household and industrial applications, the challenge of
cleaning polluted rivers and lakes remains largely unresolved. In developing countries like India, where water pollution is rising
due to the discharge of plastics, industrial effluents, and religious offerings, the need for an effective and scalable solution is urgent.
The Green RiverBot has been developed as a practical solution to address floating waste pollution in rivers and lakes. The system
employs an ATmega328 microcontroller, RF-based wireless control, and a mechanized waste collection unit to enable efficient
debris removal. The design focuses on affordability, ease of operation, and modularity, making it suitable for small-scale water
bodies and urban environments. This paper describes the system design, working methodology, and performance evaluation of the
proposed robotic platform. [1],[3]

Il. LITERATURE SURVEY

Several researchers have proposed automated and robotic solutions for cleaning polluted water bodies. Khan et al. [1] designed a
river-cleaning machine focused on reducing manual labor. Deng et al. [2] proposed a collaborative cleaning strategy using
unmanned aerial and surface vehicles for autonomous coverage. Shahu et al. [3] developed a remote-controlled solar-powered
cleaning boat to improve sustainability. Idhris et al. [4] presented a remotely operated waste-collection mechanism, while Gupta
et al. [5] introduced a solar-based garbage-cleaning boat. Vaghasia and Chauhan [6] demonstrated a manually controlled
trash-cleaning model for small water bodies

I1l. AUTOMATIC DEBRIS COLLECTION

One of the key functionalities of the Green RiverBot is its ability to collect floating waste from rivers, lakes, and other small to
medium-sized water bodies. The system is designed around a microcontroller-based control unit (Atmega328), which coordinates
the motors, propellers, and the debris collection mechanism to efficiently remove floating trash from the water surface.

In the current prototype, the robot operates primarily in manual mode through RF wireless communication. This allows an operator
to navigate the robot to areas with high debris concentration and control the collection tray or scoop for optimal waste retrieval. The
debris is temporarily stored in an onboard container, which can be easily emptied once full.
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Although the current implementation is manual, the system’s modular design supports future automation. Sensors such as ultrasonic
detectors, turbidity sensors, or GPS modules can be integrated to enable autonomous navigation, obstacle avoidance, and adaptive
waste collection. This would allow the Green RiverBot to operate with minimal human intervention, continuously monitoring and
cleaning targeted areas.

By automating debris collection, the Green RiverBot not only reduces the need for human labor but also improves efficiency, ensuring
that polluted areas are cleaned systematically. This feature is especially valuable in densely polluted rivers, small lakes, or urban
ponds, where manual cleaning is often time-consuming and costly. Overall, automatic debris collection provides a sustainable and
eco-friendly solution for water-body maintenance, contributing to cleaner waterways and improved environmental health [1],[4]
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Fig.1 Block Diagram of Green RivierBot System
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Fig 1. Flowchart of Green RiverBot System
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VI. WORKING

The Green RiverBot system is powered by a solar panel, which charges a battery. The stored energy is regulated through a power
management unit to supply a stable voltage to the microcontroller and motor driver. The RF remote transmits control commands that
are received by the RF receiver and forwarded to the microcontroller. Based on these commands, the microcontroller processes the
input and activates the motor driver to control the movement of the robot motors, enabling navigation in the water. The system also
incorporates temperature and turbidity sensors, which continuously monitor water quality. The collected data is processed by the
microcontroller and displayed on the LCD module for real-time feedback. In addition, a strobe light is connected to the
microcontroller to enhance visibility and safety during operation. The waste collection tray, controlled through the microcontroller,
gathers floating debris as the robot moves across the water surface. This integration of sensing, control, and actuation ensures effective
waste removal while maintaining low power consumption and reliable performance [7],[8].

VII. SPECIFICATION OVERVIEW
Table 1

Component Specification

Atmega328 — Central processing unit
Microcontroller | controlling motors, sensors, and
communication.

2 x High-torque DC motors for
propulsion.

2 x Propellers connected to DC motors
for navigation in water.

Solar panels + rechargeable battery
pack for eco-friendly operation.
Temperature sensor, Turbidity sensor —
monitor water conditions.

RC transmitter and receiver for manual
control.

L293D — Interface between
microcontroller and DC motors.

Motors

Propulsion

Power Source

Sensors

Communication

Motor Driver

Alert System

Strobe light for safety and visibility.

PCB &
Electronics

PCB board and essential electronic
components for circuit integration.

Chassis / Frame

Frame + supporting frame with mounts,
joints, screws, and bolts for assembly.

Additional
Features

Modular design allows easy
maintenance and future upgrades.

VIII. FEATURES
1) Automatic debris collection — Collects floating waste from rivers, lakes, and ponds using a mechanized tray, reducing manual
effort.
2) Microcontroller-based control — Uses Atmega328 for precise motor control and integration of sensors.
3) Wireless navigation — Operated via RF remote, allowing targeted cleaning of polluted areas.
4) High-torque motor propulsion — 2 DC motors with propellers ensure stable movement in water currents.
5) Eco-friendly power — Uses renewable solar energy and rechargeable batteries, reducing fuel costs and environmental impact.
6) Water monitoring — Equipped with temperature and turbidity sensors for basic water-quality assessment.
7) Compact and modular design — Lightweight frame with modular components for easy assembly and maintenance.
8) Safety features — Strobe light improves visibility and reduces collision risks during operation [1],[6].
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IX. RESULT AND DISCUSSION

Table 2
Component / Result
Function
Atmega328 Successfully controls motor
Microcontroller movement, collection tray, and RF

communication.

High-Torque DC Provides stable propulsion and
Motors + Propellers | manoeuvrability in river currents.
Enables accurate manual navigation
of the robot to targeted debris areas.
Collection Tray / Efficiently scoops floating waste and
Servo Motor stores it in onboard container.
Provides eco-friendly and
uninterrupted power supply for

RF Remote Control

Solar Panels +

Battery extended operation.
Temperature Measures water temperature
Sensor effectively during operation.

Monitors water clarity, providing
basic environmental feedback.
Improves visibility and ensures safe
operation in low-light conditions.
Supporting Provides stability, lightweight design,
Structure and supports all components securely.

Turbidity Sensor

Strobe Light

X. CONCLUSION

This paper presented the design and development of Green RiverBot, a microcontroller-based robotic system for river and water-
body cleaning. The system effectively collects floating waste while reducing human effort and operational cost. Experimental results
demonstrate reliable movement, efficient waste collection, and stable performance. The proposed solution provides a practical and
eco-friendly approach to addressing water pollution in small and medium-sized water bodies. [1],[5]

XI. FUTURE SCOPE

The Green RiverBot can be further enhanced with autonomous navigation using GPS and sensor-based guidance, allowing it to
operate without constant human control. Integration of ultrasonic or LIDAR sensors would enable obstacle detection and smoother
movement in rivers and lakes. Adding solar panels can make the system energy-efficient and environmentally friendly. The
inclusion of water-quality sensors can provide real-time monitoring of parameters such as turbidity and temperature. Increasing the
storage capacity would allow the robot to collect more debris without frequent emptying. 10T connectivity could enable multiple
robots to work together for more efficient cleaning operations. Automation would reduce manual labor and lower operational costs.
The system can be adapted for lakes, ponds, and urban water bodies. Future designs may include smart scheduling for continuous
cleaning. These enhancements will make Green RiverBot a scalable, effective, and sustainable solution for managing water
pollution [2],[5]
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