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ABSTRACT

This projeét emphasizes on design and development of a solar-powered floating waste
collector machine. The work has been done looking at the current situation of our
national rivers which are dumped with core litters of sewage and loaded with pollutants,
toxic materials, debris, etc. The government of Bangladesh has taken charge to clean
rivers and invest huge capital in many river cleaning projects like “Karnafuli”, "Halda’’
and many major and medium projects in various cities like Chittagong, etc. By
considering this, this machine has been designed to clean the river water surface.
Nowadays almost all the manufacturing process is being atomized to deliver the
products at a faster rate. Automation plays an important role in mass production. In this
project, we have fabricated the remote-operated and solar-powered river waste collector
machine. The main aim of the project is to reduce manpower, time consumption for
cleaning the river. In this projectﬁ'e have automated the operation of river cleaning
with the help of three motors and chain/belt conveyor drive arrangements. Some needs
of automation are described below. Here using the RF transmitter and receiver are to
control the cleaning or waste collector machine. Automation can be achieved through
computers, hydraulics, pneumatics, robotics, etc., of these sources, pneumatics form an

attractive medium for low-cost automation.
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CHAPTER 1
INTRODUCTION

1.1 Introduction
Water spans well over a couple of the Planet's surface, whereas solid only makes up
around a third. As the global population grows, people are placing greater demand on
the earth's natural water supply. Human activities, in a way, are "squeezing" our seas,
lakes, and other waterways, reducing their quality. Poor water quality leads to water
contamination. Skimmer boats, also known as workboats, are used to collect and
dispose of floating waste management wastes in ponds, lakes, rivers, and waterways.
The innovation is tailored more specifically to multi-purpose watercraft having
vices for scooping up floating garbage, storing it aboard the vessel, and releasing it
to a storage location, which might be ashore or on another cargo ship, such as a
tanker. Many labor boats and barges have been suggested for the collecting of floating
solid waste anddther debris. Typically, these are designed as a catamaran hull with
two propellers or sponsors, or as a monohull with a_paddle wheel or screwdriver
operation and an operator station. A common garbage skimmer design includes one or

many hydraulically operated open mesh conveyors.

Floods and climate change hzac grown out of control as a result of current
environmental developments. It has become a matter of great concern for the whole
globe, especially developing nations. Water traveling through a drainage system
transports waste items, the majority of which are non-biodegradable, causing flooding
Nonpoint and point sources of floating trash rubbish and debris can both reach the sea.

2
Overflow of a water drainage system occurs when an end of the drainage system is

blocked, forcing the water to find its way somewhere other than the mapped-out
drainage system. As a result, the water supply spills over the horizontal height of the
drainage network, spreading to regions alongside the drainage network, causing
problems such as fences being pushed down, waterlogging of farmlands and
residential houses, and so on. Wateéimpurities can be dangerous and cause sickness.
In terms of the draining body, the main drainage system's role is to collect, convey,
and dispose of liquid through an outfall or outlet. In drainage water, you can find

bottles and cans, polythene bags, documents, papers, foods among other things.




Floating trash and debris may enter streams from both nonpoint and point sources.
During and after a storm, for example, stormwater runoff can sweep trash and plastics
down drainage systems that run to aquatic bodies. When water bodies aren't
Ecquately maintained, each fresh rainstorm might poison them more. It's a functional
prototype of a solar-powered water cleaning system that can collect floating trash and
waste products from the water's surface as well as deposit them in a floating bin. It
may be remotely controlled and programmed, as well as scaled to any size. In
addressing the problem of water cleaning, this method is unique and successful. Water

contamination by debris is seen in Figure 1.1.

Figure 1.1: Water pollution by debris.

1.2 Background

The remote-control garbage collector's mission is to gather the rubbish from the river.
Solar energy or AC currents are used to power the system. We will investigate ways
to gather the rubbish from contaminated water in this project. The project's major
focus is on collecting dust from the conveyor. The dust from the water will be

dragged over by the conveyor. The conveyor is operated by a touch-sensitive remote.




1.3 Problem Statement

When it comes to water resources, Bangladesh is a fortunate country, with several
river sand lakes to choose from. Water contamination comes from a variety é
sources. For example, we pour household garbage into rivers, which contributes to
pollution levels. As the population expands, so does the scale of towns and cities. As a
result, the quantity of domestic garbage we discharge into rivers grows. We noticed a
considerable quantity of junk in Bangladesh's most sacred river, the Buriganga, as
well as small and large lakes closer to settlements, in which we found a large amount
% waste, preventing us from using the water for our everyday necessities.
Waterlogging caus%by a plastic, thermocouple, and metal encourages the spread of
pests and illnesses such as malaria and typhoid. Because this is dangerous to human
life, the concept for this research arose. The proposed project's goal is to build and
create remote-controlled equipment for cleaning river water to avoid humans from
contracting illnesses caused by infectious bacteria present in sewage when cleaning
manually. The goal of this suggested system is to reduce or eliminate the problems
that arise when utilizing man-operated equipment, as well as the increased trash

disposal rate.

Figure 1.2: Debris on the river water.




14 Objectives

% To design and build a floating garbage collector that can be controlled remotely.

% To remove waste off the water's surface and place it in the tray.

1.5 Motivation
%+ To lessen the number of pollutants in the water.
* To avoid ecological imbalances in the river or sea ecosystems.

«+ To preserve marine biodiversity.

1.6 Report Outlines
1
Six chapters have been covered in the course of the design and development of this

project. The chapters and their contents are as follows:

% Chapter 1 is the introductory chapter that gives the overview, motivation,

and objective of the project.

»,
*

% Chapter 2 is the literature review. The previous work-related of this

project has been discussed in this chapter.

¢ Chapter 3 is a hardware description. In this chapter, all the components

used in this project have been described elaborately.

%+ Chapter 4 deals with the system design of the project. In this chapter Block
Diagram, Circuit diagram Flow Chart, and programming of the project has

discussed.

%+ Chapter 5 deals with the system implementation and results, Objectives in

verification, and system specification.

»,
*

% Finally, the summary of this project has discussed in detail in chapter 6.
The limitation of the project, advantage, and future development has been

discussed on this topic.




CHAPTER 2

LITERATURE REVIEW
2.1 Introduction

Water is vital to our survival. Water can be used in a variety of ways. Watering plants
is also vital since water can provide sustenance to them. However, many irrigation
systems use water that contains a variety of polymers, solids, and other contaminants.
A lot of water has been contaminated as a result of this. As a result of this technology,

we can gather the rubbish from the water.

2.2 Review of Previous Work

2.2.1 Designing and Modeling of Automatic Garbage collector

Garbage and recycling collection is a physically hard job that exposes workers to a
variety of hazards. This project is planned& gather the rubbish from various locations
and then dispose of it at a single location, from which the garbage will be collected for
disposal or recycling. To create an autonomous trash robot that detects and collects
waste using an Arduino microcontroller. Second, the project was effectively
implemented with the help of a very advanced microcontroller and expanding
technologies. In Figure 2.1, which depicts the design and modeling of an automatic
trash collector, it has been concluded that by applying these technologies, we can

clean up our environment.

Figure 2.1 Designing and Modeling of Automatic Garbage collector.
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25
2.2.2 Automatic System to Fish Feeder and Water Turbidity Detector

This tool system operates automatically, feeding c fish and detecting water turbaity.
The fish being fed and the water detected are both in an aquarium or a pondd(TC
(real-time clock), turbidity sensor, and on/off button are the tool’s inputs. The on/off
button is used to start or stop the tool; the RTC component is used to feed the fish
automatically, and the turbidity sensor is used to measure water turbidity. An LCD
(liquid crystal display) screen, a buzzer, a servo motor, and an LED (]iglﬁemitting
diode) component are all included in the tool's output. The LCD is used to display
information in a writing format, the buzzer is used to sound information in a sound
format, the servo motor ig used to move the waterways and foodways doors, and the
LED component is used to indicate the tool is active and processing. Arduino Mega
2560 is the key component in this tool that controls all of components and
programs. C programming language for Arduino is used to creatg_a tool software that
will be installed in the Arduino Mega. Using this technology, feeding the fish and
detecting turbidity in the water will be pare effective, efficient, and simple than
manually. Figure 2.2 shows the automatic fish feeder and water turbidity detector.

Figure 2.2 Automatic System to Fish Feeder and Water Turbidity Detector.
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2.2.3 Unmanned Floating Waste Collecting Robot

Plastic pollution of aquatic bodies is a serioys problem on a local and worldwide
scale. The prototype presented here provides a low-cost, safe, and effective method of
floating trash disposal with low maintenance costs, as well as an easy-to-control and
monitor system, making it a viable solution to the problem of plastic pollution in
water bodies. Several prototypes for cleaning floating garbage from bodies of water
exist. Some of them have also been used commercially. The majority of the available
devices are manned, requiring more manpower and posing a risk to the operator.
Again, the majority of the proposed designs rely on oil-based fuels, which run the risk
of leaking into the water and further polluting it. So far, the battery-powered gadgets
in use lack scalability. The prototype's scalability and versatility make it stand out. It
can be scaled for usage in vast bodies of water with simple modifications, solar panels
can be installed to make it self-sustaining, long-distance control can be set up via Wi-
Fi connectivity, and sensors to monitor water quality can be attached onboard. The
safe use of fuels in aquatic robotics is a major challenge. Oil as a fuel may result in oil
spills in the event of an accident, contaminating water bodies and posing a hazard to
aquatic animals' life. Our proposed design is more advantageous and,safe thanks to the
usage of a battery, and it also allows us to employ sustainable solar energy. The
circuitry is tightly sealed and segregated to keep electronic components safe from
water while also preventing contamination of the water. Figure 2.3 illustrates the
autonomous floating garbage collection robot, which presents a unique, scalable, and

long-term solution to the burning issue of aquatic plastic.

Figure 2.3 Unmanned Floating Waste Collecting Robot.
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2.2 4 Summary of Literature Review

Table 1.1 shows the summary of the literature of the Review.

Kirsti Rahman
Arnob Bharttacharjee
Shaikh Arnob Fattah

) Title Publication @ Author Year
Designing and Modeling of | International Gourav, 2017
Automatic Garbage Journal of Sandeep Singh,

Collector. Scientific Amandeep Singh,
Research in Bhagwan Singh,
Science and Jagdish Singh,
Technology Harpreet Kaur Channi.
(Www.ijsrst.com)
Automatic System to Fish | International H Hendri, 2019
Feeder and Water Turbidity | Conference S Enggari,
Detector. Computer Mardison,
Science and M R Putra,
Engineering L N Rani
Unmanned Floating Waste | 2019 IEEE Abir Akib 2019
Collecting Robot. Region 10 Faiza Tasnim
Conference Disa Biswas
(TENCON 2019) | Maeeshsa Binte Hashem




CHAPTER 3
HARDWARE DESCRIPTION

3.1 Introduction

'l go over the hardware that was used in this project in this chapter. The function
of the selected sections will also be discussed. By the end of this chapter, you'll have a
better understanding of why the components utilized in this project were chosen and

what they do.

3.2 List of Components

This chapter will go through the hardware that was used in this project. We'll also go
through the functions of the parts we've picked. By the end of this chapter, you will
have a better understanding of why the components utilized in this project were

chosen.
1. Arduino Uno
2. Arduino nano
3. 4 channel relay module
4. 1 channel relay module
5. Yellow DC motor
6. RF module
7. PVC Board
8. Servo Motor
9. Battery
10. Vero Board
L1. Joystick

12. Push Button

13. Solar




3.3 Arduino Uno

The Arduino Uno is a Microchip ATmega328P-based open-source microcontr%er
board created by Arduino. cc. The board has microprocessors and controllers (1/0)
pins that can be used to connect to different expansion modules (shields) and other
circuits. The board includes 14 digital pins and 6 analog pins, and it can be
programmed using the Arduino IDE (Integrated Development Environment) using a
USB type B connector. It can be powered by a USB cable or an external 9-volt
Htery, and it can handle voltages ranging from 7 to 20 volts. The Arduino Uno is the
first in a series of Hardware Arduino boards, and it w version 2 are the most popular.
The original STK500 protocol is used by Uno, It is distinguished from all previous
boards by the absence of the FTDI USB-to-serial driver chip. Instead, it employs a
USB-to-sgrial converter based on the Atmegal 6U2 (Atmega8U2 through to version
R2) [22]. The Arduino Uno is a microcontroller-based board with 14 digital input and
output pins (6 of which can be used as PWM outputs), 6 analog input pins, a USB
armcction, a power port, and an ICSP heard, as well as a reset button. All of these are
needed to support a microcontroller, allowing it to be readily programmed with a USB
cable and afterward used by %wering this with an AC or DC supply. The structure of
the Arduino Uno is depicted in Figure 3.1.

rr.._ 1
#veet WUL. ARDUIND.CC - MADE
i —

Figure 3.1: Arduino Uno.




3.3.1 Arduino Uno Specification

Flash Memory: 32 KB (ATmega328) of which 0.5 KB is used by the boot

der. SRAM 2 KB (ATmega328) EEPROM 1 KB (ATmega328).
Digital I/O Pins: 14 (of which 6 provide PWM output).
Input V&agc (recommended): 7-12V. DC Current for 3.3V Pin: 50mA.
Figure 3.2 shows the Arduino Uno specification.

Ground Pin Digital Pins

Reset Butiton

mmmmmmm
qqqqqq

Ground Pins

Figure 3.2: Arduino Uno Specification.

3.2 Arduino Nano

Baseﬁon the Atmel ATMega328 (Microcontroller Nano 3.0) or Atmel ATMegal68,

the Arduino Nano is a compact, comprehensive, and breadboard-friendly board
(Arduino Nano 2. x). It offers a lot of the same features as the Arduino Circuitry, but
it comes in different packaging. It just has a DC power connector and uses a Small
USB cable rather than a conventional one. Gravitech is the company that invented and

manufactures the Nano. The Arduino micro is seen in Figure 3.3.

Figure 3.3. Arduino Nano




3.2.1-Arduino Nano Specification

Figure 3.4 shows the Arduino Nano specification.

Name Arduino Nano

MCU Atmega328p/Atmega 168.
Power SV

Input Voltage 7-12V

Maximum Current | 40mA

Rating

Clock Frequency 16MHz "
Flash Memory 16KB/32KB

use Mini

USART Yes

SRAM 1KB/2KB

PWM 6 out of 14 digital pins
GPIO 14

Analog Pins 8

EEPROM 512bytes/1I(B

Figure 3.4. Arduino Nano specification.
3.3 Channel Relay Module

It's a 4 channel 5V 10A isolated relay module. It maycontrolled by a variety of
microcontrollers, including Arduino, AVR, PIC, ARM, and others. It can also manage
a wide range of appliances and other high-current devices. The maximum contact Oh
the relay is AC250V 10A & DC5V 10A. It may be immediately connected to a
microcontroller with a standard interface. The safe usage of red functioning status
indicator lights is encouraged. It may be used for a variety of purposes, including
MCU control, industrial control, PLC controlﬁld smart home control. You're all set
to turn on your Microprocessor! This clever relay module has four 5V relays, each
rated as 10A/250V. With the aid of a microprocessor, it can switch up to four current
flow (10A) or high voltage (250V) loads. Each relay may be turned on or off
separately using a range of traits digital input that can be connected directly to a

controller output pin. It just needs about 1.0V to turn on the inputs, but it can tolerate

input signals which range up to 5V. The four-channel relay is shown in Figure 3.5.




Figure 3.5. 4 Channel Relay Module [12].

3.3.1 Specification

e Channel number: 4

¢ Operating Voltage of the Relay: 3.3V to 5V

e Increased relay coil with triode drive

e Pin with a high impedance controller

e Pull-down circuit to prevent malfunctions

e Control indicator lamp and power supply indication lamp

e Power source and relay instructions are illuminated, but the disconnect is turned off
e Connect the input signal, the signal, the common terminal, and begin conducting
e Can be used to regulate appliances

¢ You may manage the 220v load using a DC or AC signal

¢ One contact is generally open, and the other is normally closed




3.4 Single Channel Relay Module

The One Channel Device is a handy board for controlling high-voltage, high-current
loads such as motors, solenoid valves, lights, and AC loads. It's made to work with
microcontrollers like Arduino, PIC, and other similar devices. Screw terminals are
used to bring the relays' terminals (COM, NO, and NC) out. It also has an LED that

shows the relay status. A single cable relay module is shown in Figure 3.6.

Figure 3.6. Single Channel Relay Module [11].

3.4.1 Specification

+ Adjustable digital output

e Arduino and other 5V microcontrollers are compatible
e Rated via: 10A (NO) SA (NC)

¢ Control signal: TTL level

¢ Maximum switching voltage 250VAC/30VDC

s Switching current maximum of 10A

e Dimensions: 43mm x 17mm x 17mm

3.5 Yellow DC Motor

The ability to adapt This gear engine wheel is ideal for any robotics project. This
gearbox is suitable for a robg'c automobile or a robot that follows a line. The DC
gear wheel is approximately 2.5 inches long, 0.85 inches wide, and 0.7 inches thick,
with a bright yellow plastic structure. The Gearmotor operates well among 4V and 7V
and the wheel may be put on either side (recommended 6 Volts). You can get a lot of

power at 5 Volts with a 1:48 ratio. The yellow dc motor is seen in Figure 3.7.




Figure 3.7: Yellow DC Motor [12].

3.5.1 Specification

* 3V — 6V DC operating voltage (recommended 5V)
* Torque maximum: 800g.cm

* Ratio Reduction: 1:48

* No Load current: 190mA(max.250)

* 1A stall current

* Without load, the speed is 90-10rpm.

* This motor's strong anti-interference keeps it clean around microcontrollers

3.6 RF Module

In general, the wireless transmission designer must work under two constraints: it
must function over a particular distance and send a certain quantity of data at a
specific pace. The RF modules are tiny and also have a wide range of operating
voltage ranges, ranging from 3 to 12 volts. RF modules are 433 MHz RF trans%and
receive modules. When sending logic zero while completely suppressing the carrier
frequency, the transmitter draws no power, consuming much less power in battery
operation. With a 3volt power source, the carrier is completely on to roughly 4.5mA

when logic one would be communicated. The RF-module is seen in Figure 3.8.




Figure 3.8. RF Module [13].

3.7 PVC Board
RFL UPVC Sheet is a long-lasting, water-resistant building material that has replaced
particle board, plain board, melamine board, and wood in the manufacture of

furniture, kitchen cabinets, and false ceilings across the world. The PVC board is seen

in Figure 3.9.

Figure 3.9. PVC Board [14].
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3.8 Servo Motor

Plastic gears are used on the SG91. The case weighs 9 grams and is blue. For
helicopters, 3D-flyers, and F3 A, this is the Tower Pro Micro Servo. It is light. As a
result, we're employing it to draw up or down the toll plaza entryway gate. It includes
a 3-wire power and influence cable as well as mounting hardware. The servo motor is

seen in Figure 3.10.

Figure 3.10. Servo Motor [15].

3.9 Battery

Batteries are made up of one or so more cells that produce an electron flow in a circuit
through chemical processes. An anode (the '-' side), a cathode (the '+ side), and some
sort of electrolyte are the three fundamental components of all batteries (a substance

that chemically reacts with the anode and cathode). The battery is seen in figure 3.11.

Figure 3.11 Battery [16].

17




3.10 Vero Board

Veroboard is a tradcmﬁ of stripboard, a pre-formed electronic circuit material
consisting of irgn strips on an insulating bonded paper board that was created in the
early 1960s. It was created as a public material for use in the construction of
electronic circuits, differentiating from the intent printed circuit (PCBs) in that a
standard wire board may be used to manufacture a range of electronic circuits. The

Vero board is seen in Figure 3.12.

Figure 3.12. Vero Board [17].

3.11 Joystick

In a computer program, a joystick is an inputting device that controls a character or
machine, such as a plane in a simulation model. They resemble the control mechanism
seen on gameplay, although they almost usually include extra keys for further

functionality. The image of a joystick is shown in Figure 3.13.

Figure 3.13. Joystick [17].
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3.12 Push Button

A touching switch is a switch that can only be activated by an item touching it. It may
be found in a variety of metal-clad lights and wall switches, as well as public
computer terminals. On a display, a touchscreen consists of any number of touch
switches. The most basic form of the tactile sensor is a touch switch. The push-button

is seen in Figure 3.14.

Figure 3.14: Push Button [ 18].

3.13 Soler Cell

Solar panels are semi-conductor devices that generate energy from sunshine. They're
made and processed in the same way that computer memory chips are. The photons
released by the sun's beams are absorbed by solar cells, which are largely comprised
of silicon. The method was first identified in 1839. The electrical connectors that
connect one solar cell to the next are installed on silicon wafers that have been doped.
Anti-reflective coating is applied to the resultant silicon disks. This layer prevents the
loss of sunlight. After that, the solar panels are encased and mounted on an aluminum
frame. To achieve quality control throughout time, the process must be continuously
monitored. Following the production procedure. When it's finished, they're put
through a final test to see how effective they are in regular situations. The solar cell is

seen in Figure 3.15.

Figure 3.15. Soler Cell [18].
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CHAPTER 4

SYSTEM DESIGN

4.1 Introduction
This project has been done by using a DC Motor, Relay Module and conveyer, and
Arduino nano, Arduino Uno, Solar Cell, etc. The overall system design of this system

has described below by using a proper circuit diagram, block diagram, flow chart.

4.2 Block Diagram

The charge control circuit can charge in two ways. one is a solar panel and another is
by battery. At first, the Arduino Uno connected with the remote which consist of the
RF, the joystick, and the push button. The main purpose of the RF is to receive the
data from RF. And by the joystick, we can move the water vehicle in our desired
direction. And the push button is for giving a command to the fish feeder and the
conveyor system. The right part is about the body of our project which consists of the
conveyor system, servo motor, and relay. The conveyor system is for collecting the
garbage from the selected area the servo motor is for testing the fish feeder storage
from 0@ 90 degrees & the last relay is for connecting the garbage system and the fish

feeder system. Figure 4.1 shows the Block Diagram of the system.

Charge
Solar Panel Control Battery
Circuit I
Conveyer
RF System
: Arduino
Joystick ———
y UNO Servo
Push
BtiEsT Relay Motor

Figure 4.1: Block diagram of the main circuit.
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4.3 Flow Chart of RF Boat Control

Initializing all compounds. Then turn on the joystick. Data of analog signal input will
be transferred through the RF transmitter of the microcontroller. RF receiver will
receive the data. The data will go to the motor drive through the microcontroller. If
joystick value Y>0 it moves forward. If joystick value Y<O then it moves backward.
If joystick X>0 then it moves right. If joystick value x<O then it moves left. Figure
4.2 shows the flow chart of RF boat control.

Turn on

.

Analog Signal

Input RF Receiver

[ Microcontroller }

[ Microcontroller J

.

If Joystick
valuey>0

Move Forward J

Move Backward

If Joystick
valuey <0

If Joystick

e Move Right }
valuex>0
If Joystick T J
valuex<0

Figure 4.2: Flow Chart of RF Boat Control.
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4.4 Flow Chart of Fish Feeding System

Initializing all compounds. Give commands to move forward check for garbage. If
garbage is detected then the conveyor will become active. Collect the garbage. If the
container is full it stops the garbage detection. If the container does got full then it will
be checked for garbage again. The operation is ended. Figure 4.3 shows the Flow

chart of the Garbage Collection System.

[ Turn on ]

Give Commands
to move Forward

Ch eck for
Garbage

If Garbage
Detected

Activate the
Conveyer

Garbage
Collected

If the
Container
is full

No

Yes
Stop Garbage
Detection

!

Figure 4.3: Flow chart of Garbage Collection System.
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4.5 Flow Chart of Fish Feeding System

Initializing all compounds. Active the servo motor. Then food will releasg_in 60
seconds. After stopping releasing food. End the operation of the fish feeding system.
Figure 4.4 shows the Flow chart of the Fish Feeding system.

<>

Activate Servo

Release Food

No

Yes

Stop Releasing
Food

.

Figure 4.4: Flow chart of the Fish Feeding system.
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4.6 Circuit Diagram (Body)

Here we have an RF receiver output pin that is connected with the éduino D7 pin.
We have used Relay and yellow motor. A wire of the motor will be connected to the
common pin of the relay. The ground pin of the relay has to connect. Same as the Sv
pin of the relay have to connect all. In this stage, Arduino connects with the coil pin of
the relay. The relay RL1, RL2, RLs, RLsare connected to the Ds, Ds, D4, D3 pins of the
Arduino. We used the RLs relay foale dust collector & it connected with the D10 pin
of the P&uino. here also used the servo motor for the fish food feeder area. Here the
outside pin of the servo motor is connected to the D9 pin of the Arduino. Figure 4.5

shows the circuit diagram of the body.

p RL4
v

ARD1

=~ POTIAN

~PDSTVOCOB OF—— |

~PBWOCIA

PBYMOSVYOCZA

=

<> 0 e o
G j .fg’
B g Gy

Figure 4.5: Circuit diagram of the body.
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4.7 Circuit Diagram (Remote)

In this circuit diagram, the pin of the joystick X&Y axis is connected with Arduino’s
Ay & A; pin. The transmitter is connectewith Arduino’s Dy, pin. Here we have used
two push switches of feeder & cleaner are connected to the Ds and D pins of the
Arduinodsfe also have used an indicator light and the indicatoéght of the feeder &
cleaner are connected to the Ds and D3 pins of the Arduino. Figure 4.6 shows the

circuit diagram of the remote.
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MODULO T
CLEANER FEEDER
=0 =) =
1 o— | 23¥5
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B 5 o '3
q

Figure 4.6: Circuit diagram of the remote




CHAPTER 5

SYSTEM IMPLEMENTATION AND RESULT

5.1 Introduction

In this chapter, the total output and results of this project are discussed. After
&)mplcting the entire system, our project has worked perfectly during the experiment.
We have done some experiments to determine the working capacity and efficiency of

the project.

52 Project Overview

5.2.1 Project full setup

This project aims to collect dust or trash from the waster by the conveyer. The system
is can be driven by solar energy or AC. It also measures the distance by the sonar

sensor. Fig 5.1 indicates the full setup of this project.

Conveyor Belt

Yellow gear motor

PVC

Propeller

Buck Converter
RF Module

1 ch relay module

u 4 ch ralay module
T Bl

Arduino uno

Servo Motor

Fish food storage

Figure 5.1: Project Full Setup.
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5.2.1 Remote Performance

Here we can see the setup of the remote part where the remote was contributed with
an antenna which worked for transferring and receiving the signal, the TX module
which worked for transfer data, the LEDs are for giving the signal to cleaner and
feeder. Red light is the main light which indicates the remote is on and it is working.
Whenever the red light is off, the remote is not working. When press the yellow light
push button, Then yellow light is on which indicates the working procedure of the
conveyer belt. It means the conveyer belt is on and it collects the waster in water.
Similarly, when pressing the green light push button, then the green light is on which
indicates the working procedure of the fish feeder system. It means servo motor is
working and it pure on the fish food in the water. Figure 5.2 shows the remote

performance of the project.

§ Antena
TX Module
¢
g g g Cleaner Led
gg : Feeder Led
oc @ Push Button
ow w
o0 &
-
.
/b
v
Joystick

Arduino nano

Figure 5.2: Remote Performance
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a..? Objective justification

In general terms, the present invention relates to a stationary, Solid waste Screening or
skimming vessel for collecting waste from flowing waterways using a conveyor belt.
The belt is fixed by two rollers and connected with a motor. Waste is collected by the
conveyor belt into a vessel/basket After fulfilling the basket/vessel by collecting waste
then derbies are transferred to the land or a specific area. The motor of the belt
conveyor is powered by a battery of 12 volts. This waste collector boat can operate by
a remote control system from a long distance. Besides it also provide food to the
fishes in the selected area. When it is needed to supply the foods the food storage is
twisted to supply the food. And then when it’s completed to supply the food it’s
closed by the push button of the remote. Figure 5.3 shows the remote performance of
the project

Figure 5.3: Water waste collector with fish feeder.

53 Cost Analysis

Our project is very costly as it is normally used for industrial purposes. This project
has cost more than 10,000 takas, If we want to reduce the cost, then we need to reduce
or replace some equipment. But it will bring down the performance of the project.
Since this is the basic idea of water waste collectors for industrial purposes, it is
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important to use good and long-lasting equipment. The total cost of this project is

shown in table 5.1.

"
Table 5.1: Cost analysis of this project.

Sl. No. Particular Quantity Price (BDT)
01 Arduino Uno 540.00
02 Arduino Nano 350.00
03 4 channel relay module 250.00
04 1 channel relay module 80.00
05 Yellow Dc motor 320.00
06 RF module 250.00
o7 Conveyer Belt 200.00
08 Servo motor 21500
09 Battery 900.00
10 Vero board 80.00
11 Joystick 120.00
12 Push-button 4.00
13 PVC Board 900.00
14 Solar panel 640.00
15 LED 36.00

Total 4.,849.00
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54 Cost Comparison

As per our research, when compared to related projects published in renowned
journals and articles, we conclude that this article is ‘Development of water trash
collector [3] the approximate cost of this projeﬁ is around BDT25,000. The main
key feature of this project is designing the high stability of the Water Trash
Collector (WTC) model and fabricating this vehicle with the high stainless-steel
material. The catamaran model is the suitable hull-type to collect a load of garbage
on the water surface. Besides, the objective for the electrical part is to develop the
remotely WTC by using the Skyfly controller and battery as the main power
source. 3D Catamaran model is sketched in Siemen NX10 software based on USV
element information gathered. Trash Bin collector and waterwheel are added in the
design for collecting purposes and movement respectively. Then another journal
‘Design & Construction of River Cleaging Mechanism [4] the approximate cost of
this project is around BDT12,000. reduce water pollution by cleaning water
resources, thereby helping the environment. In addition to that one of its secondary
aims include remotely controlling the system a reducing the human interaction
with the polluted water thereby reducing the diseases which can atfect them. The
working principle of our system viz. using conveyors, chain drive, coupling &
motors for cleaning & collecting the river waste is by far the most ‘Effective’
method. Also, the use of the remote controller to control the entire system further

increases the effectiveness.

After analyzing possible journals and papers and comparing them to our project,
we have concluded that the projects included both fish feeders and trash collectors.
It can be used for the double task. In our project, we can charge it with a solar
panel which is an unlimited source. That is why the cost behind our project is less

than the other project.
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CHAPTER 6

CONCLUSION

6.1 Introduction
This is the final chapter of this project report. In this chapter, we will discuss the
conclusion of the project. We will also discuss the limitations, future improvements,

applications, and advantages of this project.

6.2 Conclusion

This project emphasizes providing flexibility in operation. This is easy to operate and
the cost of maintenance is low. Hence this project “Remote Operated Floating River
Cleaning Machine” is mostly designed to make the system very much economical and
helpful to remove water impurities like plastics, trashes, water debris which is floating
on river and pond surface. This is mainly vea useful in maintaining human health and
for increasing the life of aquatic animals. This project des'an and analysis of river
water waste collector and fish feeder are fabricated based on literature and research on
different journals and paper relevantly available and fabricated in accordance so it can
provide flexibility in operation. This innovation is easy and less costly and has a lot of
room tOé‘I'OW more economically. This project “River water Waste Collector and fish
feeder” is designed with the hope that it is very much economical and helpful to river
and lake cleaning. From this project, we not only clean the river but we&n ensure the
food of the selected area. We operated it by a solar panel. Based on its design and

estimating cost and availability it is very cheap and very usetul for society.

6.3gdvantages
1) Initial & maintenance cost is less.
2) It is very useful for small as well as big lakes, rivers where garbage is present
in the large amount.

3) Easy replacement and installation of various parts

4) Skill workers are not required to drive the system self-propel.

5) Environment-friendly system.
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6.4 Disadvantages

6) The waste collecting capacity of the machine is limited at a time.

7) This machine can collect the waste which is only floating at water level.

6.5 Future Improvement
1) The machine can be designed for deep cleaning.
2) Solar panels used for providing power to the machine and engine can be used.
3) Remote controlling can be done.
4) At the place of fixed Pins, we can use movable fins.
5) This cleaning system is easy to operate and flexible.
6) This system is Eco-friendly.
7) This requires less manpower.
8) Waste collecting capacity is limited.

9) Only useful to collect waste which is floating on the river surface.




REFERENCES

[1] M. Mohamed Idris, M. Elamparthi, C. Manoj Kumar, Dr. N. Nithyavathy, Mr.
K. Suganeswaran, Mr. S. Arunkumar, “Design and fabrication of remote-

controlled sewage cleaning Machine”, LJETT — Volume-45 Number2 -March
2017.

[2] Pankaj Singh Sirohi, Rahul Dev, Shubham Gautam, Vinay Kumar Singh, Saroj
Kumar, “Review on Advance River Cleaner”, IJIR Vol-3, Issue-4, 2017 ISSN:
2454-1362.

[3] Asian Nurlansa, Dewi Anisa Istigomah, and Mahendra Astu Sanggha Pawitra,
“AGATOR (Automatic Garbage Collector) as Automatic Garbage Collector
Robot Model™ International Journal of Future Computer and Communication,

Vol. 3, No. 5, October 2014.

[4] Mr. Abhijeet. M. Ballade, Mr. Vishal.S. Garde, Mr. Akash.S. Lahane and Mr.
Pranav. V. Boob, “Design & fabrication of river cleaning system”, I[IMTER
Volume 04, Issue 2, [February— 2017] ISSN (Online):2349-9745.

[5] Mr. P. M. Sirsat, Dr. I. A. Khan, Mr. P. V. Jadhav, Mr. P. T. Date, “Design and
fabrication of River Waste Cleaning Machine”, IICMES 2017 Special Issue-1
ISSN: 2455-5304.

[6] Ndubuisi c. Daniels, “Drainage System Cleaner A Solution to Environmental

Hazards”, IRIES) ISSN (Online) 2319-183X, Volume3, Issue 3(March 2014).

[7] Basanti, “Pollution and Conservation of Ganga river in modern India”,
International Journal of Scientific and Research Publications, Volume 3, Issue

4, April 2013 1 ISSN 2250-315

[8] Huang Cheng, Zhang Zhi* “Identification of the Most Efficient Methods For
Improving Water Quality in Rapid Urbanized Area Using the MIKE 11
Modelling System”, 2015 Seventh International Conference on Measuring

Technology and Mechatronics Automation.

[9] Vogelsang Acroscale. 2020. SEP Propellers - 3 Blade Black Scale Blade.
[online] Available at:<https://www .aeroscale shop/products/sep-propellers-3-

blade-black-hamilton- blade?variant=40206513543> [ Accessed 9 March 2020].

33




[10] Emaad Mohamed H. Zahugi, Mohamed M. Shanta and T. V. Prasad, “Design Of
Multi-Robot System For Cleaning Up Marine Oil Spill”, JAIT Vol. 2, No4,
August 2012.

[11] Amazon.com. 2020. [online] Available at: <https://www . amazon.com/6v-High-
Torque-Dc- Motor/dp/B0151610HO> [ Accessed 9 March 2020].

[12] Amazon.com. 2020. [online] Available at: <https://www.amazon.com/Shaft-
System-Horsepower- Motor-HDP-150-00/dp/BO0OV9BJU6>[ Accessed9 March
2020].

[13] Mytrendyphone.eu. 2020. Duracell Plus Power 9V Battery 105485. [online]
Available at: <https://www.mytrendyphone.ecu/shop/duracell-plus-power-9v-
battery-233725p html>[Accessed 9 March 2020].

[14] IoT ONE. 2020. Microcontroller Unit (MCU) | Iot ONE. [online] Available at:
<https://www.iotone .com/term/microcontroller-unit-mcu/t360> [ Accessed

9 March 2020].

[15] Amazon.com. 2020. [online] Available at: <https://www .amazon.com/Watt-

Carbon-Film- Resistor-20K/dp/BO72TN1JY3> [ Accessed 9 March 2020].

[16] "FM  Transmitter", Electronics-div.com, 2020. [Online]. Available:
http://electronics-diy.com/fm-transmitter.php. [Accessed 9 march 2020]

[17] “16x4 LCD Display", indiamartcom, 2020. [Online]. Available
https://www _indiamart.com/proddetail/16x4-led-display-2923777033 .html.
[Accessed: 09- Mar-:2020]

[18] U. HC-SRO04, "Ultrasonic Distance Sensor - HC-SR04 - SEN-15569 - SparkFun
Electronics", Sparkfun.com, 2020. [Online|. Available at : https://www.sparkfun.
com/products/15569. [ Accessed: 09- Mar- 2020].

[19] O. Business et al., "FAG 6202 Deep Groove Ball Bearing 4012802361032 |
eBay", eBay, 2020. [Online]. Available: https://www ebay .co.uk/itm/FAG-6202-
Deep-Groove-Ball-Bearing-/142644359925. [Accessed: 09- Mar- 2020].

[20] Mark Knapp, P_O_ BOX 10690, Fairbanks, AK (US) 99701 Patent N0.2 US
6,171,157 Date of Patent: Jan. 9, 2001.

34




APPENDIX

Receiver code

This #include <VirtualWire .h>
#include <Bounce2.h>
#define feederPin 8
#define feederLed 5
#define cleanerPin 2
#define cleanerLed 3
Bounce feeder = Bounce(feederPin, 10);
Bounce cleaner = Bounce(cleanerPin, 10);
byte feederState = 0;
e cleanerState = 0;

char data[2];

void setup()

{
vw_set_tx_pin(11);

_setup(2000);

Serial.begin(9600);
pinMode(Al, INPUT);
pinMode(A3, INPUT);
pinMode(feederPin, INPUT_PULLUP);
pinMode(cleanerPin, INPUT_PULLUP);
pinMode(feederLed, OUTPUT);
pinMode(cleanerLed, OUTPUT);
digitalWrite(feederLed, LOW);
digitalWrite(cleanerLed, LOW);

void loop()

String val;

command(val);
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Serial printIn(val);
val.toCharArray(data,2);
vw_send((uint&_t *)data, strlen(data));
vw_wait_tx();
delay(10);
¥
void command(String &value)
{
int x = analogRead(Al);
int y = analogRead(A3);
feeder.update();
cleaner.update();
if (y <=400) {
value = "F"; // F= FORWARD
}
to else if (y >=600) {
value ="B"; // B=BACKWARD
¥
else if (x >= 600) {
value ="R";// R =RIGHT
}
else if (x <= 400) {
value="L";// L = LEFT
¥
provide}
else if (feeder.fallingEdge() && (feederState ==0)){
digital Write(feederLed, HIGH);
value = "a"; // a = feeder on
feederState = 1;
¥
else if (feeder.fallingEdge() && (feederState == 1)){
digitalWrite(feederLed, LOW);
value = "b"; // b = feeder off

feederState = 0;
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else if (cleaner.fallingEdge() && (cleanerState == 0)){
digital Write(cleanerLed, HIGH);
value = "¢"; // ¢ = cleaner on

cleanerState = 1;

else if (cleaner.fallingEdge() && (cleanerState == 1)){
digital Write(cleanerLed, LOW);
value = "d"; // d = cleaner off

cleanerState = 0;

else if (x >= 600) {
value = "R"; // R = RIGHT

else if (x <=400) {
value ="L";// L = LEFT

else if (feeder.fallingEdge() && (feederState == 0)){
digital Write(feederLed, HIGH);
value = "a"; // a = feeder on

feederState = 1;

else if (feeder.fallingEdge() && (feederState == 1)){
digital Write(feederLed, LOW);
value = "b"; // b = feeder off

feederState = 0;

else if (cleaner.fallingEdge() && (cleanerState == 0)){
digitalWrite(cleanerLed, HIGH);
value = "c"; // ¢ = cleaner on

cleanerState = 1;

3
else if (cleaner.fallingEdge() && (cleanerState == 1)){

digitalWrite(cleanerLed, LOW);
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value = "d": // d = cleaner off
cleanerState = 0;

}
¥

Remote code

#include <VirtualWire.h>
#include <ServoTimer2.h>
#define feederPin 9
#define cleanerPin 10
#%fine MRI 4
#define MR2 3
#define ML1 6
#define ML2 5
int feederPos;
boolean feederState = false;
boolean State = false;
unsigned long previousTime;
ServoTimer2 feeder;
void setup()
{
Serial.begin(9600),
pinMode(cleanerPin, OUTPUT);
pinMode(MR1, OUTPUT);
pinMode(MR2, OUTPUT);
pinMode(ML1, OUTPUT);
pinMode(ML2, OUTPUT);
vw_set_rx_pin(7);
vw_setup(2000);

vw_rx_start();




feeder.attach(feederPin);
feeder.write(750);
digitalWrite(cleanerPin, HIGH);
digitalWrite(MR 1, HIGH);
digitalWrite(MR 2, HIGH);

digitalWrite(ML1, HIGH);
digitalWrite(ML2, HIGH);

void loop()
{

uint8_t message| VW_MAX_MESSAGE_LEN];

uint8_t messageLen = VW_MAX MESSAGE_LEN;
feederOpener(feederState);

if (vw_get_message(message, &messagelen)){

if ( message[0] =='s' }{

Serial.println("STOP");

digitalWrite(MR1, HIGH);

digitalWrite(MR2, HIGH);

digitalWrite(ML1, HIGH);

digitalWrite(ML2, HIGH);

else if ( message[0] == F'){
Serial println("F");
digitalWrite(MR 1, HIGH);
digitalWrite(MR2, LOW);
digitalWrite(ML1, HIGH);

digitalWrite(ML2, LOW);

else if ( message[0] == 'B"){
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Serial.printIn("B");

digitalWrite(MR 1, LOW);
digitalWrite(MR 2, HIGH);
digitalWrite(ML1, LOW);

digitalWrite(ML2, HIGH);

else if ( message[0] == R'){
Serial.println("R");
digitalWrite(MR 1, LOW);
digitalWrite(MR 2, HIGH);
digitalWrite(ML1, HIGH);

digital Write(ML2, LOW);

else if ( message[0] == L"){
Serial.println("L");
digitalWrite(MR1, HIGH);
digitalWrite(MR2, LOW);
digitalWrite(ML1, LOW);

digitalWrite(ML2, HIGH);
else if ( message[0] == "a'){
Serial.println("Feeder ON");

feederState = true;

else if ( message[0] ==b"){

Serial.println("Feeder OFF");

feederState = false;

feeder.write(750);

40




else if ( message[0] =='c"){
Serial.println("Cleaner ON");

digitalWrite(cleanerPin, LOW);

else if ( message[0] =="d"){
Serial println("Cleaner OFF");

digitalWrite(cleanerPin, HIGH);

else if ( message[0] =="s' ){
Serial.println("STOP");
digitalWrite(MR 1, HIGH);
digital Write(MR2, HIGH);
digitalWrite(ML1, HIGH);

digitalWrite(ML2, HIGH);

void feederOpener(boolean i)

if (i == true){

unsigned long currentTime = millis();

if (currentTime - previousTime >= 300){
if(State == true){

State =! State;

feeder.write(1500);

else {
State =! State;

feeder.write(750);
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