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Research and develop a design on “ autonomous water surface cleaning robot


ABSTRACT
· Design an autonomous water surface cleaning robot, to automate the task of cleaning water surfaces. These robots are particularly useful in environmental protection efforts, as they can perform high-efficiency cleaning without human intervention. It can be autonomous or remote-controlled. The robot needs to be lightweight and flexible for easy transportation. 
· The specifications are as follows: Length × Height × Width - 2.5 m × 1.5 m × 0.75 m Weight - 80 kg Maximum Speed - 1.5 m/s Trash Payload - 25 kg Project submission must include conceptual sketches and images in the PPT presentation. At least one component must be optimized using the generative design module. 
· The robot should incorporate Industry 4.0 applications, such as IoT and AI, for a smart and efficient cleaning solution. Teams choosing to submit idea for Autodesk’s problem statement are required to request their faculty (SIH SPOC) to fill this mandatory form. (https://forms.gle/KfBguyYGHmv5RQ778) Autodesk Fusion is a cloud-based 3D modeling, CAD, CAM, CAE, and PCB software platform for professional product design and manufacturing. 
· Students and educators can click here to get FREE access to Fusion. (https://www.autodesk.com/education/edu-software/overview?sorting=featured&filters=individual) Participation Guidelines: For Idea Submission: Each student team will have to submit a PowerPoint presentation (5-7 Slides) about their project with conceptual sketches and images. 
· Students and educators can click here to get FREE access to Fusion. (https://www.autodesk.com/education/edu-software/overview?sorting=featured&filters=individual) Participation Guidelines: For Idea Submission: Each student team will have to submit a PowerPoint presentation (5-7 Slides) about their project with conceptual sketches and images. 
· No design files required at this stage and design should only be created during the Grand Finale For Grand Finale: Students must use Fusion to design autonomous water surface cleaning robot within the given time period and present the following to the jury members: PPT explaining the final project Public link of the design Rendered images and animations Note: Teams coming with pre-designed files will be disqualified. 
· Marking Criteria: Please note that this marking criteria is for Autodesk's this particular Problem Statement only Design Objective:10 Design Process:10 Creativity and Novelty:30 Software Usage:30 Manufacturability:20 Total marks:100
· 











CHAPTER-1
INTRODUCTION
· Waste is an environmental problem that always arises from year to year and still cannot be resolved entirely. We frequently found garbage from various places dumped into rivers, waterways, or reservoirs. The rubbish can clog the flow of water, causing water to become dirty and smelly so that it often overflows and causes disasters, including flooding. 
· How to clean waste from water areas requires extensive resources, for example, by cleaning staff and using excavators [1,2]. This study aims to provide an alternative solution to the problem of waste in water areas by developing robotics technology capable of operating in water areas.
·  The proposed applied research is expected to be an alternative solution to prevent disasters, especially floods. Robotics technology developed in the form of eco-robot with the main task of collecting waste. The robot is designed to be controlled r manually by remote control. The development method of this research refers to ADDIE.
· The development method of this research refers to ADDIE. This method including of analysing of the robotic cleaning system, designing the robot, developing the robot, implementing robot to clean waste in limited water areas, evaluating the effectiveness of robot in cleaning up trash for the more extensive area. This article is focusing on the design and development of the robot.
· Previously some robots have been built for cleaning water surface [3, 4]. A few results are available in the open references, which have discussed the development of such particular purpose robot [5, 6]. This work aims at developing a more versatile and efficient system by the usage of the aqua robot. 
· This robot has an excellent opportunity to expand its functions in the future. Such conducting activities for removing algae, leaves and twigs; spraying of chemicals at the appropriate locations; checking the water quality as well as deploying payload are planned to be done autonomously. 
· These functions may save a lot of human effort and provide a sustainable solution to the pervasive problem. For navigation and trash cleaning on the ground, many well-designed algorithms have been developed earlier for both single robotic systems as well as for swarms .
· 

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The Ro-Boat is still in the experimental and research stage, with a focus on boosting its carrying capacity. To expand its use, its creators are in talks with the Indian government. Previously some robots have been built for cleaning water surface.
·  A few results are available in the open references, which have discussed the development of such particular purpose robot . This work aims at developing a more versatile and efficient system by the usage of the aqua robot. This robot has an excellent opportunity to expand its functions in the future. 
· Such conducting activities for removing algae, leaves and twigs; spraying of chemicals at the appropriate locations; checking the water quality as well as deploying payload are planned to be done autonomously. These functions may save a lot of human effort and provide a sustainable solution to the pervasive problem.
·  For navigation and trash cleaning on the ground, many well-designed algorithms have been developed earlier for both single robotic systems as well as for swarms.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Initial Investment:The upfront cost of developing or purchasing an autonomous water cleaning robot can be high, particularly for advanced models equipped with sophisticated sensors and cleaning technologies.
· Chemical Use:If equipped with chemical cleaning agents for algae removal or other pollutants, there is a risk of contamination to the water, adversely affecting aquatic ecosystems.
· GPS Dependence: Many robots rely on GPS for navigation, which can be unreliable in densely vegetated areas or underwater, affecting their ability to maneuver accurately. 
· Weather Dependence:Performance can be hindered by adverse weather conditions (e.g., heavy rain, wind, or rough waters), limiting operational windows.
· Data Processing:The need for real-time data processing can strain onboard computing resources, affecting the robot's response time and efficiency.
· 

2.2. PROPOSED SYSTEM
· The robot will feature a streamlined, buoyant chassis constructed from lightweight, corrosion-resistant materials, ensuring durability and ease of movement across various water surfaces.
·  Propelled by dual propulsion systems—submersible propellers for maneuverability and adjustable paddles for stability—the robot can efficiently navigate complex aquatic environments while maintaining optimal speed and agility.
· At the heart of the cleaning mechanism lies a multi-faceted approach, incorporating rotating brushes for scrubbing algae, a suction system for removing smaller debris, and a netting feature to capture larger items, such as leaves and plastics.
·  Powering the entire system will be a hybrid energy source, combining rechargeable lithium-ion batteries with solar panels, enabling extended operational periods with minimal downtime.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Continuous Operation: Autonomous robots can operate continuously without the need for breaks, enabling them to cover large areas of water surfaces effectively and reduce the frequency of manual cleaning.
· Reduced Labor Costs: By automating the cleaning process, these robots minimize the need for manual labor, leading to significant savings on labor costs over time.
· Pollution Reduction: By actively removing debris, algae, and other pollutants, these robots help improve water quality and reduce the impact of waste on aquatic ecosystems.
· Smart Sensors: Equipped with various sensors (e.g., ultrasonic, infrared, and water quality sensors), these robots can detect and respond to changes in their environment, enhancing their effectiveness.
· Risk Reduction: By automating the cleaning process, these robots reduce the risk to human workers, particularly in hazardous environments (e.g., polluted waters, remote locations). 
· 



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Chassis Module
· Propulsion Module
· Cleaning Module
· Power Supply Module

Chassis Module
· Function: The chassis provides the structure for the robot, housing all other components.
· Design Considerations:
· Materials: Use lightweight and corrosion-resistant materials like marine-grade aluminum or high-density polyethylene (HDPE).
· Shape: Streamlined design to minimize water resistance and facilitate easy navigation.
· Dimensions: Compact size to allow access to narrow water bodies and crowded areas.

Propulsion Module	

· Function: This module enables movement across the water surface.
· Design Considerations:
· Type of Propulsion: Options include:
· Buoyant Design: Flotation devices to keep the robot on the surface.
· Propellers: For forward movement, allowing the robot to navigate efficiently.
· Paddles or Thrusters: Alternative methods for propulsion in various water conditions.
· Control Mechanism: Implement motors and actuators for steering and speed control
·           


Cleaning Module
· Function: Responsible for removing debris, algae, and pollutants from the water surface.
· Design Considerations:
· Cleaning Mechanisms:
· Brushes: Rotary brushes for scrubbing surfaces and dislodging algae.
· Suction Mechanism: For sucking up small debris into a containment tank.
· Netting System: For capturing larger debris (leaves, plastics).
· Adjustable Features: Ability to adapt cleaning intensity based on the type of debris or water conditions.

Power Supply Module

· Function: Provides energy for all robot operations.
· Design Considerations:
· Battery Type: Options include lithium-ion or lead-acid batteries for energy storage.
· Solar Panels: Incorporate solar panels to extend operational time by harnessing renewable energy.
· Charging System: Implement an automated docking station for recharging when not in use







CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· In conclusion, autonomous river cleaning robots are advanced robotic boats designed to autonomously clean rivers and water bodies. They incorporate various features and technologies such as navigation systems, cleaning mechanisms, filtration systems, energy sources, communication systems, and safety features.
·  These robots operate without human intervention, using their capabilities to navigate waterways, collect debris and pollutants, filter water, and transmit data for monitoring and analysis. The development of autonomous river cleaning robots has significant benefits for environmental conservation. 
· They con- tribute to the reduction of pollution and the preservation of water ecosystems by efficiently removing debris and pollutants from rivers. These robots help prevent the contamination of water sources, protect marine life, and Improve the overall cleanliness of water bodies. 
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