
This water sweeper project designed a semiautonomous boat
with PVC pipes meant to contain and collect waste within the
surface of the water. This project can detect and collect the waste
by using camera to track and move to the waste location. The
sweeper will have 2 operation modes: (1) manual operation and
(2) automatic operation.

When the sweeper is in automatic operation, it will scan the
surrounding area using an artificial intelligence (AI) camera to see
if there are any trashes. When it detects trashes, it will go to the
trashes area and collects them. When the sweeper is in the manual
mode, an operator will send commands to the sweeper using the
remote controller to move to the area and collect them.

Specifications of this prototype:
• The size of this sweeper is around 1.5ft x 1.5ft
• Waste type: plastics, micro-plastics, alien vegetation, floating

debris
• Operation area: water surfaces, pools
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Figure 4: (a) Remote Controller; (b) Central microcontroller with the receiver; (c) The sweeper 

assemblies; (d) The connect between the thruster with the battery and the central microcontroller with 
the receiver

In summery, we designed a semiautonomous water sweeper for trash collection. It supports
manual and automatic operations. The pipe base of the sweeper was built and tested. The
transmitter and receiver circuits of the controller were built in the lab by soldering the circuit
components on the Printed Circuit Boards (PCBs). C++ and machine learning codes were
developed and compiled onto the Arduino Integrated Development Environment (IDE) to develop
the two types of operations for the sweeper. AI camera system was connected and tested. System
integration is in progress. Figure 4 shows the tested subsystems.

In modern society, there are a lot of waste flowing within and
beneath the water's surface. For many years, this waste has been
damaging the marine life in these areas and has accelerated
climate change. Because of the increasing amount of pollution in
the water, the quality of the water has been deteriorating.

The goal of this project is to help remove garbage
contaminating the water surrounding numerous sites in the
environment. We developed and built a water-based robot
prototype that will spot the waste and collect on its own, aided by
modern technologies of machine learning and computer vision.
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Abstract
This water sweeper prototype consists of a semiautonomous

boat with Polyvinyl Chloride (PVC) pipes moved by thrusters, a
camera to spot the trashes, and a micro-controller to communicate
with human-operator. The sweeper can operate in confined water
surfaces. It can collect different types of waste such as: plastics,
micro-plastics, alien vegetation, and floating debris.

This sweeper supports two types of operation: autopilot and
user control operation. When it is in autopilot mode, the sweeper
will scan the surrounding area to see if there are any trashes.
When it detects trashes, it will go to the trashes area and collect
them. When the sweeper in the user controls mode, the human
operator will control the sweeper using the remote controller to
the area that have trashes to collect them.
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Figure 1 shows the configuration of the water sweeper prototype. It consists of a motor driven water
sweeper and a remote controller. The remote controller is used to control the sweeper by an operator. The
boat structure of water sweeper prototype is designed using software Canva and Solidworks. PVC pipes
and connectors are used to make the base of the sweeper. Detachable nets is used to collect waste from
the water. A Husky Lens camera is installed on the boat and trained to spot trashes by inserting a waste
data library. For the waterproof purpose, an acrylic box is developed to cover the micro-controller as well
as the transmitter circuit from outside elements. The boat can be operated by itself or remotely by a user.

Figure 2 shows the block diagram of the project. An arduino pro mini board is used as a central
microcontroller to manage the systems within the sweeper. It will send commands to the brushless
motors connecting with Electric Speed Controls (ESCs) to move the boat properly. ESCs are used to
calibrate and control the speed of the thrusters. The power to the motors is supplied by the Li-po
batteries. The upper wireless receiver will receive the data from the remote controller. The bottom
receiver will receive data from a HuskyLens camera. The HuskyLens camera is an AI camera used to
help the sweeper detect and collect the waste.

Figure 2: Block diagram for the Water Sweeper

Figure 1: System Configuration of Semiautonomous Water Sweeper
Figure 3: Operation Flowchart of the water sweeper

Figure 3 shows the operation flowchart. The system works in two modes. The first
mode is the manual operation that illustrates in blue color. When this mode is chosen, the
operator will send commands to the sweeper using the remote controller to move to the
trashes area and collect them. The second mode is the automatic operation in red color.
When the sweeper is in this autopilot mode, the sweeper will use the AI camera to scan
the surrounding area to see if there are any trashes. When it detects trashes, it will go to
the trashes area and collect them.


