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Abstract 

With such advancements in technology, one would think that an issue as simple as pollution would 

seize to exist. Sadly, that is hardly the case. Kuwait is one of the countries in the Arabian Gulf to 

have a great fish habitat and to rely on seawater for its water supply. However, due to issues such 

as underwater piping, oil spills, and trash-filled shores; marine life is in danger. Not only 

does water pollution cause the extinction of our sea creatures, but it can also have a direct effect on 

us humans. Water Pollution has been found to be the underlying factor of many water-borne 

diseases such as Typhoid and Malaria. Many chemicals found in water lead to pesticides 

that can damage our immune system and potentially cause cancer. So, as a group of motivated 

engineering students; we are hoping to tackle the issue of water pollution in hopes of having and 

maintaining waste less bodies of water. We have decided to create a net/waste collector, powered 

by solar energy. This ensures we reduce carbon footprints by using renewable energy and resulting 

in minimal to no harm to our marine life. Possible features of our device may include sensors to 

keep track of the current weight of the net. GPS locators to keep track of our device’s whereabouts, 

so that it doesn't get to an unreachable distance. Magnets may be used to keep heavier objects such 

as cans in place. Motors will be attached to provide motion to the net and to bring this design to 

life.   
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CHAPTER 1: INTRODUCTION 

 

          In this chapter, we will cover our projects background (section 1.1), problem statement 

(section 1.2), and its goals and objectives (section 1.3). Then we will cover the significance and 

scope of our project (section 1.4), and finally create a SWOT Analysis to get an overall sense of 

what we are up against regarding this project's completion. 

1.1 Background 

          Kuwait is known to acquire its source of water, primarily from groundwater. Groundwater 

is water found mainly in soil and in crevices of rocks. However, this dependency of supplying 

water simply from groundwater puts Kuwait at risk. This is because the country only experiences 

121 mm of rainfall each year. This means that Kuwait has had to look for other alternatives of 

acquiring water, such as seawater [10]. Amira Wynn Says “Due to the high risk of contamination 

and harmful bacteria that harbors in wastewater, between 2005 and 2014, the Kuwaiti government 

invested approximately $5.2 billion in the water sector. Kuwait allocated around $3.4 billion to 

water treatments to guarantee adequate water quality in Kuwait.” [10] Not only is seawater 

contamination affecting our drinking water, but Kuwait is one of the countries of the Arabian Gulf 

to have a great fish habitat, but due to issues such as underwater piping, oil spills, discharge of 

waste waters, and shores filled with trash; the marine life is in danger. People also seem to find the 

ocean as a dumpster for their waste, this is outrageously unacceptable as well. 

1.2 Problem Statement 

           Shamefully enough, the bodies of water in Kuwait have been known to carry a dark green 

color. While some have adjusted to such a color as a Kuwaiti “norm,” water simply should not be 

green. Pollution caused by people using our oceans as a waste disposal has led to the corruption 

and extinction of our sea creatures. Not to mention, oil spills and under water pipping are also a 

great cause of pollution. This topic chosen, is found to be quite interesting since, if we were to 

execute our capstone project successfully, not only would we have achieved the great feeling of 

self-gratitude in implementing everything we have learned throughout the years of studying to a 

http://www.arabnews.com/news/462445
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final physical entity. We would also be contributing to society and to our country. That within 

itself would cause a great deal of satisfaction.  It is finally time for us to start using technology in 

a way that benefits our environment instead of using it for the selfish purpose of 

our own entertainment.  

 

          A more recent attribute to pollution is due to the pandemic, the need for using disposable 

face masks has become essential for daily life. With so many masks being used by so many people, 

billions have been found thrown in our waters. This year alone has brought in a whole different 

type of pollution. Unfortunately, almost every month we see that there is a new gadget that is very 

complex in technological features. However, most are created for entertainment purposes or 

for our convenience, very few for the safekeeping of our environment. Although there are some 

ocean cleaning robots like the water shark and the robotic crab on the market, but these are 

limited to specific countries and aren’t as accessible. Moreover, our device is a very simple ocean 

cleaning net that collects waste from the ocean surface, in hopes to clean up our Kuwaiti waters 

and to restore our marine life.   

 

1.3 Goals and Objectives of the Project 

In the section below we will discuss the goals and objectives of our design. These points are 

crucial to clearly set how we strive our overall project to be. 

 

1.3.1 Goals 

• To minimize the waste in the ocean to have clean water.  

• To educate people about water pollution. 

• To decrease the number of fish being exposed to harmful chemicals due to oil spills.  

• To contribute to our community by protecting marine life. 

• To have our design be accessible not only in Kuwait but eventually expand.   

• To utilize IOT to benefit whoever it concerns. 

• To use data statistics and data availability.  
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1.3.2 Objectives  

• Integrating accumulated knowledge to create a physical entity.  

• Creating an application to act as the control unit for the product. 

• Utilizing solar panels to motivate the use of reusable energy.  

• Using an IR sensor to track when net reaches capacity. 

• Applying cameras as a backup protocol to detect unwanted run ins. 

• Building a device that will collect waste from water surfaces. 

 

1.4 Significance, Scope and Definitions 

          In 1991, Kuwait and other Gulf states went through a tragic experience as a result of 

discharge of about 11 million barrels of crude oil. It also estimated that 8Mbbls of oil fallout from 

the smoke plumes of the 727 oil well was deposited in the Gulf marine environment, which made 

this the largest in history of marine pollution. What is marine pollution, it is a combination of 

chemicals and trash, most of which comes from land sources and is washed or blown into the 

ocean. This pollution results in damage to the environment, to the health of all organisms, and to 

economic structures worldwide. The world’s 20 worst polluters based on the size of coastal 

population and national plastic production. China tops the list of the most mismanaged waste while 

the US comes in at 20 on the list [2]. Fortunately, Kuwait is not in the list of the top 20 worst 

polluters. It has been reported that, about 65% and 81% of plastic waste in the Persian Gulf and 

the Gulf of Oman regions have been mismanaged, respectively. the mass of plastic waste entering 

the Persian Gulf and the Gulf of Oman in 2016 was ranged from 155 to 413.4 Kt and 29.2–77.9 

Kt, respectively [9]. 

1.5 SWOT Analysis 

In this table below we discussed the strengths, weaknesses, opportunities, and threats of 

our project, “Waste Watchers”. As we can see our design has a lot of strengths but still there are a 

couple of weakness and threats. Hopefully, by the end we will be able to overcome the threats that 

are facing us now.  
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Table 1: SWOT Analysis  

  
 

 

1.6 Conclusion 

In this chapter, we discussed the background of why we chose this project. As well as the 

problem statement and the goals and objectives of our project. In addition, we went through the 

significance, scope, and definitions we used. Finally, we discussed the strengths, weaknesses, 

opportunities, and threats of our project, “Waste Watcher”. In the following chapter, we will go 

through the different technologies on the market; that provide a similar “purpose” to our project. 

Finally, a comparison table is created. 

  

Strengths  Weakness  Opportunities  Threats  

• Easy to use  

• Inexpensive 

• Cleans the water  

• Simple 

gadget operating 

by an application 

• Saves marine life 

• Solar powered / 

energy saving 
 

• Weight of net 

can’t exceed a 

certain amount 

• Will eventually 

have to go back 

to shore to empty 

out waste. 

• Emptying waste 

will be done 

manually. 

• Nothing like 

this is used in 

Kuwait  

• Simpler than 

existing robots  

• Can be made 

accessible and 

high chance to 

expand to other 

countries. 

• Other ocean 

cleaning robots  

• Sea creatures 

such as sharks 

may destroy net. 

• Glitches in 

system or GPS 

may result in 

losing our device 

at sea. 
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CHAPTER 2: LITTERATURE REVIEW 

          This chapter begins with a historical background about pollution in the past two decades 

(section 2.1) and reviews literature (section 2.2) on the following topics: The Ocean Cleanup 

system (section 2.2.1)  ,The Ocean Cleanup Array (section 2.2.2), RoboVac L70 Hybrid (section, 

2.2.3), Dolphin S300i Robotic Pool Cleaner (section 2.2.4),  Autometer 310 robotic lawn 

mower(section 2.2.5), and The Sea bin Project (2.2.6). Section 2.3 also compares different devices 

to our conceptual framework for the study. In addition, section 2.3 includes a comparison table 

that summarizes the differences of the features of each device to our conceptual framework for the 

study. 

2.1 Historical Background 

          By the year 2000, pollution has reached its highest where there was more plastic than all 

the plastic in the history according to the Center for biological Diversity. Over the last 20 years, 

as research and technology has progressed, pollution has decreased to a certain extent.  

2.2 Previous Implementations  

          In the following section, we will compare other similar designs to ours. We discuss how 

they work, what features they have and how our design differs from the other devices. 

 

2.2.1 The Ocean Cleanup system  

Based in the Netherlands The Ocean Cleanup system is a U-shaped barrier with a net-like skirt 

that hangs below the surface of the water as seen in figure (1). It moves with the current and 

collects faster moving plastics as they float by. Fish and other animals will be able to swim beneath 

it. Added a parachute anchor to slow the system and increased the size of a cork line on top of the 

skirt to keep the plastic from washing over it; makes the device mechanical rather than electronic. 

The project’s original design had the boom travelling in the opposite direction and catching up 

with debris in the ocean. The device is similar to our project when it comes to the goal but it what 

it lacks is having any electrical components to it to make the device efficient [3]. 
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Figure 1: Ocean Cleanup System 

2.2.2 The Ocean Cleanup Array 

The Ocean Cleanup Array consists of an anchored network of floating booms and 

processing platforms that could be dispatched to garbage patches around the world as seen in figure 

(2). Instead of moving through the ocean, the array would span the radius of a garbage patch, acting 

as a giant funnel. The angle of the booms would force plastic in the direction of the platforms, 

where it would be separated from plankton, filtered and stored for recycling. The device is placed 

in a specific point in the ocean and connected to each platform instead of navigating the ocean 

looking for waste in hard-to-reach places [4]. 

 

                                                       

Figure 2: The Ocean Cleanup Array 

 

 

2.2.3 RoboVac L70 Hybrid 

Anker Innovations is a company that provides smart devices for entertainment, travel, and 

home. One of their most popular technologies in Kuwait is their charging technologies that provide 
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wall chargers, wireless chargers, car chargers, and portable chargers for all types of smart devices. 

A sub brand of Anker Innovations is Eufy. Eufy creates smart devices and home appliances that 

provide ease and accessibility to homes such as smart security and alarm systems and other home 

appliances such as smart vacuum cleaners and health scales. One of their home appliances that is 

similar to our project is RoboVac L70 Hybrid which is a smart robot vacuum that is shaped like a 

round disk that navigates around the house as a vacuum cleaner as seen in figure (3).  It has 

“2200Pa of ultra-strong suction power combined with advanced sensors allow for thorough 

cleaning throughout your home…with drop-sensing and anti-collision technology.” The RoboVac 

is similar to our project such as it includes it being app-controlled, a navigation system, gives the 

current status the device whereas if it needs to empty, and stays within specific borders. But what 

it lacks is the ability to do all these features on the surface of water. [5] 

 

Figure 3: RoboVac L70 Hybrid 

 

2.2.4 Dolphin S300i Robotic Pool Cleaner 

Maytronics is one of the leading robotic pool cleaners globally for 30 years of providing 

easy robotic pool cleaning for every type of pool as seen in figure (4). One of their bestsellers is 

the Dolphin S300i Robotic Pool Cleaner that can be connected to the Wi-Fi to set advanced 

cleaning schedules and filters out dirt. It also has dual filtration system with two scrubbing brushes 

from the front and the back that makes sure the pool is sanitized and clear of waste and move 

around the pool and its sides. This is similar to our project because our project includes automation 

and app-controlling. But this device has to be plugged and does not have an indicator that could 

notify the user if the bag is full or not. [6] 
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Figure 4: Maytronics Pool Cleaner 

 

 

 

2.2.5 Autometer 310 Robotic Lawn Mower 

Husqvarna is an outdoor appliance company that are safe, reliable, and provide a clean 

environment as seen is figure (5). They offer products for lawn care, saws and trees care, and turf 

care. Their Husqvarna Autometer 310 is a robotic lawn mower that can mow grass. It can be 

controlled through a Bluetooth application to give commands and adjust settings, has sensors that 

can sense its surroundings, and can find its own way to its charging deck. But what the device 

cannot be set through specific boundaries nor does it have a navigation system. [7] 

 

                                                   

Figure 5 : Robotic Lawn Mower 

 

 

2.2.6 The Seabin Project 

In 2013, boat builder Pete Ceglinski teamed up with Andrew Turton to launch the 

Australian company Seabin Pty Ltd in 2015. The Seabin Project is a bin made out of recyclable 

material sold globally that floats in the water and collects waste and debris using sucking 
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mechanism to collect waste and filter marinas, docks and ports as seen in figure (6). The Seabin 

can collect 1.5 kg of waste daily and can hold up to 20 kg. today, 860 bins are installed globally, 

and 1,371,350 kg of waste has been collected since its first installed in June 2017. The Seabin 

Project is similar to the purpose of our project but as far as the project design, it is completely 

different. Also, the bin is only used on small bodies of water and has to be at one specific area not 

circulating the body of water. [8] 

                                             

                                                

Figure 6 : The Seabin Project 
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2.3 Comparison 
 

          In Table 2, each of the devices features is compared to ours. This table also summarizes 

how each device differs in features in contrast to our device. 

 

 

 
Table 2 : Comparison of Features Table 

 

 

 

 

 DEVICES  

FEATURES 
Waste 

Watchers 

The 

Ocean 

Cleanup 

system 

The 

Ocean 

Cleanup 

Array 

RoboVac 

L70 

Hybrid 

Dolphin 

S300i 

Robotic 

Pool 

Cleaner 

Husqvarna 

Autometer 

310 

The 

Seabin 

Project 

GPS 

TRACKING 

SYSTEM 
O X X O X X 

 

X 

 

MOBILITY O X X O O O 

 

X 

 

SOLAR 

PANELS O X X X X X 

 

X 

 

OBSTACLE 

AVOIDANCE 
O X X O X O 

 

X 

 

DAYTIME 

DETECTION 
O X X O X X 

 

X 

 

DATA 

COLLECTION 
O X X X X X 

 

X 

 

WEIGHT/ 

CAPACITY 

DETECTION 
O X X O X X 

 

X 

 

MOBILE 

CONNECTIVITY 
Wi-Fi X X Wi-Fi Wi-Fi Bluetooth 

 

X 
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2.4       Conclusion    

In this chapter, we have discussed many technologies available in the market currently. 

Some of which have a similar purpose to our project which is to collect waste from the ocean. 

Others differ very slightly in characteristics. We have also compared the proposed features of our 

project to the features of other related solutions. Table 2 shows that our project does stand out with 

its specific set of characteristics and functions. 
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CHAPTER 3: METHODOLOGY, DESIGN AND ANALYSIS  

        In order to solve or at least minimize the major problem impacting Kuwait, known to be as 

water pollution, we have ensured our project includes many highly technological features. To the 

best of our knowledge, these functions are unique and haven't been implemented in the real world 

yet. Since, the whole point of our design is to minimize waste and pollution, it made the most sense 

to go completely “green” and use solar system energy. This ensures our design will conserve 

maximum energy instead of wasting it. We also want to be the outmost helpful to whomever it 

concerns and collect data on our findings to be shared and used to those who find such information 

useful in their own endeavors. The device will collect data on duty and send collected data of the 

waste through to the application that will be monitored by a human. It is important to mention that 

although there are many ways that we can implement our idea with, we chose a net because it is 

more environmentally and sea creature friendly. It also requires minimal maintenance, and easier 

to implement. 

3.1 Methodology 

         Our methodology was quite simple. We have previously discussed how disappointing our 

oceans are in contrast to other bodies of water around the world. Bodies of water found outside of 

Kuwait are a bright blue aqua color, ours somehow has a greenish hue and is very lackluster. We 

came to an agreement that this was definitely not standard. With that being said, we began our 

research. Our research methodology is to find the main causes of such contaminated water in 

Kuwait, and then finding a way to minimize and hopefully abolish that cause of contamination and 

pollution in our waters. 

3.2 System Design 

          When designing our system, we were very adamant on specific features that we wanted to 

incorporate in our design. Such features include: 

 

• Solar Panels as our first feature made sense since our design would be in direct contact 

with the sun for hours during the day, absorbing energy. 
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• Mobility was crucial since it will be traveling around large bodies of water to be able to 

collect the most optimal amount of waste. So, incorporating motors were a clear-cut 

decision for us.  

• A GPS tracking system was a smart idea for us, more of as a safety insurance for our 

device since it will be mobile in a very vast area.  

 

• A mobile application will act as the control system of our device and will be where we 

view our devices current location, thanks to the signal sent from the GPS signal.  

  

• The obstacle avoidance feature is especially useful, with something as mysterious as the 

ocean, there are going to be many unwanted run ins with unidentified objects so an obstacle 

avoidance features ensures our designs safety.  

 

• The daytime detection feature goes hand in hand with the solar panels. If the detector 

senses it is daytime, it will not turn on the LED. However, if the daytime detection does 

not detect light, that means it is in fact nighttime and will turn on the LED and will use the 

energy saved during the day.  

 

• The waste counter feature will allow us to keep track of the net's maximum capacity when 

it comes to containment of waste. The two distance sensors placed on each side will count 

how many items enter the net and when a certain amount is reached, we will be notified 

through the application that the net has collected enough waste and has reached its 

maximum weight. This allows us to reel back in the device, empty its contents and send it 

back out. 

 

•  Data Collection is a bonus feature and will be very beneficial not only for us but 

whomever it may concern. It will collect data on how much waste is being collected daily 

and sent to the application for future use.  

 

• We chose to use WiFi instead of Bluetooth. This is because of the connectivity limitations 

which is not an issue with WiFi. 
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3.3 Alternative Components  

In the four tables below, we have listed a couple of component alternatives and rated them 

each based on the cost, memory, I/O, and processor.  

 

Table 3: Comparing Different Controllers Features 

Controller Unit Latte Panda Raspberry Pi 

Model Alpha Pi 4 

RAM 8GB 8GB 

Operating Voltage 12V 5.1V 

CPU speed 1.8GHz 1.5GHz 

Language 
C language, Python 

and any language 
Python 

Price 62 KWD 22.5 KWD 

Selected Yes No 

 
 

In table (3), we have selected the Latte Panda as our desired component. This selection was made 

since the Latte Panda has a higher processing rate than the Raspberry Pi. Not to mention, we can 

use any language of programming, unlike the Raspberry Pi which is limited to just the Python 

programming language.  
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Table 4 : Comparing Interface Software 

Interface Software Blynk Cayenne IoT Ready 

Programming 

Language 
Python, C Python, C, C++, Java 

Microcontroller 

Compatibility 

Arduino, Raspberry 

Pi, Latte Panda 

Arduino, Raspberry 

Pi 

Operating System iOS, Android iOS, Android 

Price FREE FREE 

Selected Yes No 

 

 

In table (4), we have selected Blynk as our interface software. This selection was made since the 

it is compatible with the Latte Panda. The Blynk software is also very user-friendly and is a 

software that provides you with the ability to build and manage connected hardware.  Not to 

mention, it is what the team is most comfortable using. 

 
Table 5 : Comparing Different Sensors Features 

 

Sensor 

Alternative 

Digital 

Distance 

Sensor 

IR Distance 

Sensor 

Ultrasonic 

Sensor 

Model 
Pololu 

Carrier 
Sharp HC-SR04 

Distance 

Range 
2cm -10cm 10- 80cm 2cm-400cm 

Operating 

Voltage 
2.7V – 6.2V 4.5V – 5.5V 5V 

Price 3 KWD 4 KWD 1.5 KWD 

Selected Yes Yes No 
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In table (5), we have selected the Digital Distance Sensor and the IR distance sensor. We chose 

the digital sensor for the front of the boat because it can detect any obstacle that can occur from a 

smaller distance. In addition, we chose the IR sensor for the sides of the boat in case of any obstacle 

that can be further away. We need more distance for the sides of the boat in order to turn for it to 

turn around while avoiding any challenges. We didn’t use the ultrasonic sensor because the 

ultrasonic waves can be easily disruptive, therefore we chose the digital distance sensor.  

 

 

Table 6 : Comparing Different Motor Drivers 

Motor Driver DC Motor Driver 
Dual Motor Driver 

Module 

Max current 15A 2A 

Input Voltage 4.8 V – 35V 5V – 35V 

Price 13 KWD 10 KWD 

Selected Yes No 

 

In table (6), we have selected the DC Motor Driver because it has higher amp rate and a higher 

power. 

 

3.3.1 GPS Module Alternatives 

• The indoor GPS is very accurate for our prototype, unlike the outdoor GPS which has a 

lower accuracy rate. Since the pool we are using is small, the outdoor GPS won't give us 

our accurate and exact location, thus using an indoor GPS for a small sized pool will make 

the location reading much more precise. 

 

3.3.2 Solar Panel Alternatives 

• Monocrystalline which is known to have a high efficiency and performances and great 

aesthetics. 

• Polycrystalline which is low in cost and has a mediocre efficiency and performance. 
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• Thin-film which is known to be portable, flexible, lightweight, and great in aesthetics. 

Unfortunately, it has the lowest efficiency and cost. 

 

It is vital to ensure our selection has a high efficiency and performance since our entire device uses 

solar powered energy. Without properly functioning panels, there will be no power and our design 

will deem useless. That is why we have decided to choose the Monocrystalline solar panels for our 

design. 

3.4 Software and Hardware    

In this section, we will be discussing the Hardware Selection (3.4.1) chosen to be used in our 

device. As well, as the Software Selection (3.4.2) used for building our application.                                                 

3.4.1 Hardware Selection 

 

        After going over the options and alternatives available to us in the market that correlate with 

the features that we want to incorporate in our design. We have finalized and agreed upon which 

hardware components we will use based on efficiency, accuracy, meeting our needs, and price. 

When implementing our device, these various software and hardware devices will make our device 

easier to use and more beneficial. 

 

        

• Semi Flexible Monocrystalline Solar Panels 

 

We decided to add solar panels in our design because we are truly fortunate here in Kuwait to have 

this much amount of sun light. This feature will make our device more environmentally friendly 

and less power consuming. 

 

Figure 7:Solar Panels 
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• Solar Power Manager 
 

We added this solar charger between the solar panel and the batteries in order to maximize the 

efficiency of the solar panels.  

 
 

Figure 8:Solar power Manager 

 

• Marvel mind Starter Set GPS 

 

We will use the Marvel mind Starter Set HW v4.9-NIA (433MHZ) GPS to detect the location of 

our device all the time. Also, we can use it if any difficulties happen to our device. For example, 

if there are any unforeseen circumstances, we will be able to find our device location and bring it 

back to shore in order to solve the issue.  

 

 

Figure 9:Marvelmind Starter Set HW v4.9-NIA (433MHZ) 

 

• DC Motor Driver 

 

The motor is what makes our device move. It will be able to control the device direction and speed 

which it will travel in. 

 

Figure 10:DC Motor Driver 

 



 

19 
Footnote may be given with Font size 10 of Times New Roman. 

• Latte Panda 

 

We will use the LattePanda Alpha 864s as the microcontroller to integrate and connect all our 

features. 

 

Figure 11:LattePanda 

 

• Digital Distance Sensor  

 

The Digital Distance Sensor is needed to be used in the waste counting feature and to move the 

boat away from obstacles. The sensor will be able to detect any obstacle that might happen 

therefore it will be able to avoid it.  

 

Figure 12:Digital Distance Sensor 

 

• Analog Grayscale Sensor 

 

The Analog Grayscale Sensor is needed to be used in the daylight detection feature when it senses 

the light decrease the LED will turn ON.  
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Figure 13:Analog Grayscale Sensor 

 

• LED 

 

The LED is used in the daylight detection feature when the light decreases the LED will turn ON. 

 

 

Figure 14: LED 

• Digital Wattmeter 

 

We must use 12C Digital Wattmeter because it is a high precision measurement module that can 

measure voltage, current and power. To measure the consumption of load and generation we can 

conclude the difference between energy harvesting and energy wasting and use it in the application 

for the Data collection feature. 

 

 
Figure 15: Digital Wattmeter 
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• IR Sensor 
 

We had to use two IR sensors one for each side of the boat in order to avoid any obstacles that 

might occur in a longer distance. 

 
 

Figure 16:IR Sensor Sharp 

 

 

• Meknic Fish Bait Boat 

 

We must use the Meknic Fish Bait Boat as the motors in order to move the device. We initially 

bought two boats but the device became to big to test so we only ended up using one of the boats. 

 

 

Figure 17:Meknic Fish Bait Boat 

 

 

In Figure 18, we have decided to draw the basic architecture of our system, with the Latte Panda 

integrating and connecting all necessary hardware components. In brief, we have 8 distance 

sensors connected to the Latte Panda. The DC Motor Driver Module has two motors attached. Our 

Indoor GPS is also connected to the Latte Panda as well. The Light Sensor and LED will serve as 

our Daytime detection feature and provide light in darkness. Finally, the Watt Meter calculates the 

Voltage, Current, and Power. This will help provide a value for the boat's “load”, which is basically 
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how much power the boat needs to consume. Along with that we are also keep track of how much 

energy the solar panels are absorbing in conjunction as well. 

 

 

 

          
 

 
Figure 18: System Architecture of Hardware Components 

 

3.4.2 Software Selection 

 

          Regarding software, we have decided to use Blynk which is a platform compatible with IOS 

and Android applications. It has the ability to connect and control almost any microcontroller over 

the internet. It is a software that provides you with the tools to build and manage connected 

hardware. You can connect your preferred component to your selected microcontroller and then 

establish a connection between the microcontroller and the Blynk Mobile Application wirelessly. 

You then are able to connect components known as “widgets” to the application and view the 

numerical working results.  
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Figure 19: Architecture of Establishing a Connection from Microcontroller to Application 

 

Since we have chosen the Latte Panda as our microcontroller, it is an Arduino Compatible 

coprocessor; meaning apart from being an Arduino Leonardo circuit board, it also is a fully 

equipped Windows 10 computer. The Latte Panda provides 20 GPIO connections for sensors and 

actuators. When it comes to setting up, we had to initialize the Latte Panda by connecting a monitor 

and keyboard as inputs. Soon after we have established a connection to the WIFI, we then used 

the pre-installed Arduino Software to create a connection to the Latte Panda. Blynk provides you 

with a basic setup code to run the software as long as you have the authorization token. Once the 

code runs successfully, we have officially connected to the Latte Panda. Wireless connection is 

important since you need to provide a way for the panda to connect to the drive and the application.    

                                                           

Figure 20: The Blynk Application Homepage 
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3.5 Block Diagram 

          In Figure 18, we have presented all the technologies and sensors that we have decided to use 

in our project into a block-based system to allow us to create an efficient device.  

 

               

Figure 21:Block diagram of our System 

 

 

Figure 21 shows the block diagram of the proposed project idea. The latte panda is connected to 8 

distance sensors, the distance readings are sent to the latte panda for the obstacle avoidance feature 

and object counter feature. The light sensor sends light measurements to the latte panda which then 

commands the LED to turn ON or OFF. The Latte panda is connected to the WiFi antenna to 

connect the Blynk software cloud to use the Blynk app. The Latte Panda sends speed direction to 

the motor shield which gives signal to both motors. The wattmeter measures the solar panel power 

which sends current, voltage, and power readings to the Latte Panda. The solar panels also send 

power to the battery which is connected to the Latte Panda and the motor shield. 
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3.6 Analysis 

          The data will be processed and analyzed based on trial and error. We will start testing the 

functionality of our project by putting it into different environments and slowly start upscaling. By 

that we mean, in the beginning once the devices hardware components have been integrated, we 

will then place it into a small inflatable pool, with yet enough room to allow the device to move 

so that the net can collect at least one piece of waste. We can then begin to upscale, by adding 

more waste into the pool. After successfully collecting waste, we are then able to test in a larger 

environment, something more like what we will be using to demonstrate our final capstone design. 

An inflatable pool roughly around 4x2.11m. If all goes well, we will attempt to test our device in 

an actual swimming pool that has depth to it, to test actual functionality of device. With the success 

of that, we will be able to finally test our device confidently in the ocean. That will be the final 

stage and will determine the success or failure of our project.  

3.7 Ethics and Limitations 

          There are many potential problems that can occur, since we are relying on an element of 

earth such as the ocean which is anything but predictable. Strong waves may have the ability to 

flip our device right over. Sea life may break apart/damage the device. Other weaknesses could 

be, that we lose the GPS signal of the device and may potentially result in our device being lost at 

sea. With time, the waterproof silicon spray that we plan on spraying our components with to 

protect them against water may wear off and damage our equipment.  

 

3.8 Designing Our Environment  

 

          When thinking about how we plan to demonstrate our waste collecting net, we imagine 

bringing in an inflatable pool. Such pool will be inflated with an electronic pump on campus 

(hopefully). As shown in Figure (18), the measurements of the pool will be 4x2.11 meters. Clearly, 

we will not be able to mimic the gravity of the ocean's limitless dimensions. However, it is 

important to at least get an idea of how we plan to make sure our device moves in water. As for 

water supply, we will need to premeasure how much water is required to fill up the pool and 

organize things accordingly.  We also plan on placing waste into the inflatable pool. Cans will be 
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included to show off the nets ability to secure metal objects. We will also be placing unidentifiable 

objects that may not be considered as “waste”, just to be able to demonstrate how the net will react 

to a strange object. The device being of 50 x 65 cm, will be able to clean any type of waste 

depending on the size and weight of the waste not material. The device will be able to clean all 

types of plastic waste, cans, anything that isn’t extremely heavy.  It is also important to 

demonstrate, what will happen when the net exceeds capacity and how it will return to “shore”.  

 

 

Figure 22:Designing our enviroment 

 

 

 

3.9 A Three-Dimensional Model of our Design 

          In this section, we will be discussing the specifics behind our design choices when creating 

a three-dimensional model of our design shown in Figures 20 and 21 below. The basis of our 

design is the Meknic Fishing boat, listed in the selected hardware section of this report. We have 

kept the boat as is and intact, since its main function of being a boat, is to be able to balance and 

float when placed in water. We have also taken a long iron flat rod and bent it in a way where there 

are two loop like forms at the end of each side. This gives us the ability to attach the net in a way 

where it is lifted upwards and not being dragged to the bottom of the boat.  
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Figure 23:A three- dimensional look of our design 

 

 

Figure 24:A three- dimensional look of our design 

 

 

   3.10 Conclusion  

          In this chapter, we discussed the methodology, our systems feature and their necessary 

components and what is available on the market. After comparing the different components 

available, we could choose hardware based off our needs. After that, we created a block diagram 

displaying our system with the integrated components and how they connect to function properly. 

The next sections covered were Sections (3.6) and (3.7) Analysis, ethics and limitations.  After 

that, we began designing our potential environment. Finally, we presented a 3D model of our 

design along with its description. 
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CHAPTER 4: IMPLEMENTATION 

In this chapter, we will be covering two keys aspects of our project; which is the implementation 

section when bringing our design to life. In Section (4.1), we discuss the Software implementation 

such as the coding aspect of this project as well as the application development. Then in Section 

(4.2), we will discuss the Hardware Implementation of our design. 

4.1 Software Implementation 

After agreeing that we are completely getting rid of the Vacuum cleaner, which had already come 

ready built with its own programming in regards to movement and direction etc. Here we were left 

with the task of having to manually code and control everything in regards to distance, speed, and 

direction. So, the very first code needed was the code to control the motors.  

 

Since we have two motors, each motor requires a direction and speed. In Figure 25, you will see 

that we have initialized E1 and M1 to correlate to motor 1. We have then initialized E2 and M2 to 

correlate to motor 2. With that, we assigned each variable with the digital pins 4 through 7. 

 

                                    
Figure 25: Assigning Motor Variables 

 

We then created five different methods for the boats motion of stop, move forward, move 

backward, right, and left. Basically, when the boat needs to be stopped the direction for both Motor 

1 and 2 is set to LOW. In contrast, when we want to push the boat forward; Motor 1 and 2 are set 

to HIGH. When wanting the boat to turn left, Motor 1’s direction is set to LOW, and Motor 2’s 

direction is set to HIGH, allowing Motor 2 to push boat towards the left. When wanting the boat 
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to turn to the right, Motor 1’s direction is set to HIGH, and Motor 2’s direction is set to LOW, 

allowing Motor 1 to push the boat towards the right. Such methods are show in Figure 26 below. 

 

                              
Figure 26: Creating Motor Mobility Functions 

 

After ensuring the mobility of the boat, next was time to assign and initialize the Analog and digital 

pins of all of the boat's sensors. We assigned Analog pins A0 through A5 to belong to the obstacle 

avoidance sensors attached to the boat. Digital Pins 8 and 9 are assigned to the Waste Counter 

sensors attached to the sides of the boat close to the net. They are solely responsible for counting 

the number of items that enter the net and not obstacle avoidance. The Motor Driver responsible 

for translating signal to power, has been given Digital pins D4-D7. The Light Detection Sensor is 

also assigned an Analog pin. Lastly the Wattmeter, requires two digital pins D2 and D3 as well. 

Table 7 gives a clear indication of the assigning of the pins and their type. 
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Table 7:Connection to Latte Panda 

COMPONENT TYPE PIN 

Sensor 1 

(obstacle avoidance) 
Analog A0 

Sensor 2 

(obstacle avoidance) 
Analog A1 

Sensor 3 

(obstacle avoidance) 
Analog A2 

Sensor 4 

(obstacle avoidance) 
Analog A3 

Sensor 5 

(obstacle avoidance) 
Analog A4 

Sensor 6 

(obstacle avoidance) 
Analog A5 

Sensor 7 

(waste counter) 
Digital D8 

Sensor 8 

(waste counter) 
Digital D9 

Motor driver Digital D4 D5 D6 D7 

Light sensor 

(daytime detection) 
Analog A10 

Wattmeter 

(Data Collection) 
Digital D2 D3 

 

It is important to discuss why we chose to assign our obstacle avoidance sensors to analog pins. 

An analog pin will collect the voltage data being received to the sensor. We then want to convert 

this voltage into a value of distance with a unit of mm. This conversion is then saved into the 

variable “range”. Figure 27, shows the conversion code of taking a voltage value and converting 

it into mm. Sensor’s 1 – 6 have its correlating range variable. Sensors’ 7 and 8 are the “waste 

counter sensors” and therefore, do not need any type of conversion. It will either give us a result 

of 0 (meaning waste has entered the net), or value of 1 (no waste has entered the net). 

                                   
 

Figure 27:Voltage to millimeter Conversion 
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As seen in Figure 28 below, we have then taken the value calculated in the figure above and placed 

it in the range variable apart of our moveBoat method. This line of code is repeated a total of 8 

times for each sensor we have attached onto the boat. Ranges 7 and 8 are not really used since they 

are once again digital pins used as our waste counter sensors. 

                           
Figure 28: Assigning Conversion Value to Variable “Range” 

 

 

When looking further into our moveBoat function, if all the range values are greater than 450 mm, 

then the boat should move straight; meaning that the boats path is clear and there is no waste 

causing distortion.  

                   

 
Figure 29:Boat Moves Forward when Range > 450 mm 

 

We have initially set the speed of each motor to be 35 even though the maximum speed is up to 

255. However, we were advised to increment motor speed slowly, to prevent overload. For 

example, suppose the value on R4 is less than 100 mm, this means that an object has headed toward 

this sensor causes a decrease in value and therefore the boat will move to the left. Again, each 35 

is the speed of one motor, we are simply changing the direction not the speed. 
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Figure 30:Boat Turns Left/Right Depending on Range 

 

When it comes to the Light Detection Sensor, we have assigned it to be the Analog pin A10. This 

sensor will serve as an input value during initialization in the code setup. We are using the Light 

Detection Sensor to teste to see if there is daylight. If yes, the solar panels will continue to observe 

energy. However, if it is nighttime, the LEDs connected to Digital Pin 12, will turn on and 

illuminate the boat. That is why for this function we have decided to create the Light Event method 

where if the value is greater than 500 then it means its nighttime and will turn on Digital Pin 12.  

 

                   
Figure 31:Light Event function 

 

For the wattmeter, we have also created functions for current, voltage, and power, since that will 

be displayed in our application as well. 

 

As for our count function, which will act as the “waste counter” that will then be used for data 

collection. We had to create a function, by using the sensors 7 and 8 that are on Digital Pins 8 and 

9 of the Latte Panda. These sensors, once again are simply responsible for counting each item that 

passes those sensors to go into the net. We have decided to place a boundary of 50 items and that 
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is the maximum number of items are net may hold. This calculation was done by trial and error, 

by simply just placing a ton of waste and analyze how many items may fit the net. It came down 

to roughly 50-53. However, this number isn't set since depending on the waste size, this value may 

change. So, we decided 50 was a fair number. 

                               

                                 
Figure 32: Waste Count Function  

 

In Figure 32, the code above describes if the reading on Digital pin 8 or Digital Pin 9 becomes 0, 

then increase count by 1. Initially the Digital pins are set to 1. So, if there is no waste detected by 

the sensors then the value of the sensors will remain at 0. Then We created an if statement, that if 

the count variable is greater than 50; which is our maximum waste that we can collect. Then print 

on the LCD Display on our application that “Boat Full”. We give this a 5000 delay, so that they 

message will be displayed on the application for 5 seconds. Then the count will be set back to 0, 

and the LCD Display will be cleared. 
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Figure 33:GPS Function 

 

In figure 33, we have created a function for our GPS feature. Simply, we have created two values 

for the longitude and the latitude of the GPS and set them as type float. The index value, set to 0 

is just a Blynk Application standard where when setting our index to 0, it lets the Software know 

that we are using widget 0. Our GPS Module comes with its own library called TinyGPS.h as seen 

in Figure 34. This library is responsible for providing the functions that will help us retrieve our 

longitude and latitude values.  

                                                     
Figure 34:TinyGPS Library 

 

 

 

4.1.2 Application Implementation 

In this section, we will be discussing how we were able to build our application fairly simply using 

the Blynk Software. The Blynk Software is a very simple interface, where you are able to add 

widgets from the “Widget Box” to your home screen and set them to be whatever hardware 

component you would like to read/display value from.  
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In Figure 35, below we will demonstrate how we created the “display value” for our waste counter 

feature. First off, it is important to note that Blynks interface requires you to state the Virtual Pin 

in the actual code by using the command provided as “Blynk.virtualWrite(Virtual Pin, Label of 

Function)”. 

                                   
Figure 35: Linking Code to Application 

 

In Figure 35, we have set the virtual pin to be of 4, and labeled our desired function as “count”. 

This has been included right after the count function described in the previous section.  

 

                                                        
 

Figure 36: Function Addition to App Homepage 
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When logging on to the application, we simply slide to the Widget Box, Select the Display that we 

desire; in this case it’s a value display and it will then we added to our Blynk home screen.  

Then we are able to set the widgets virtual pin value to match the pin that we have coded as seen 

in Figure 37.  

                                                        
 

Figure 37:Matching Code Virtual Pin to App 

 

These, steps were repeated multiple times for each feature that we have decided to include in our 

app. However, depending on what we are trying to display, there label will differ in the Widget 

Box. We created an LCD Display, to showcase when the boat is full. We have included a Gauge 

which acts as our “Darkness Value” where if the gauge exceeds 500 then it is Nightime. Whereas 

if the value of our gauge is less than 500, there is light and so this will put our solar panels to work. 

We have also included the values of Current, Voltage, and Power and placed them in a graph to 

act as our Wattmeter. Lastly, we have included a map to display our devices GPS location. Figure 

37 and 38, shows our completed application and how the home page looks like.  
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Figure 38: Our Applications Completed Home Page 

 

 
Figure 39: Our Applications Completed Home Page with the GPS 
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In Figure 40, we have tested what would happen if the boat has collected 50 items and how that 

will be displayed on the application. We will receive a message on the LCD display on the 

application stating that the boat is full. This will allow us to bring the boat back to shore and unload 

the waste that was collected. 

                                                        
 

Figure 40:LCD Display Boat is Full 

 

As shown in Figure 40, when our boats net reaches maximum capacity of 50; the counter is reading 

50 and the LCD will Display “Boat Full” for 5 seconds before clearing the display and the counter 

will be set back to 0. 
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4.2 Hardware Component Implementation 

In this section, we will be going into a lot more detail than done previously regarding the 

construction and execution of our design. 

 

4.2.1 Constructing Device 

Starting off, we decided to start at the core of the design which is the Meknic Fishing Boat. This 

is going to be our main component to build the rest of the boat around it. Initially, we had wanted 

to use both boats to provide double the power and speed as seen in Figure 40; however, very 

quickly we discovered our boat will be very big in size in comparison to the environment we will 

be attempting to demonstrate it in.  

               

Figure 41: Initial Idea 

     

Figure 42: Idea using Vacuum 
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Therefore, we minimized our design by using only one boat and implementing the same features 

on it. We initially had the great idea of using the smart technology found in a Robot Vacuum 

Cleaner since it already had all the sensors built in that have the obstacle avoidance feature, we 

require, we made all the connections and did an initial test as seen in Figure 43. However, the 

device unfortunately had some issues like the weight factor the device wasn’t moving smoothly 

and it was too slow.  

 

Figure 43: Initial Testing 

 

So, we had to make changes fast; we decided to get rid of the Robot Vacuum Cleaner and try to 

make the device as light as possible and as smart as possible. When coming to an agreement that 

we are using just one fishing boat, we had begun to play around with the different sensors we can 

use to provide us with the abilities that the Robot Vaccuum had come with pre-installed. Distance 

sensors were the optimal choice since with research we have discovered that it has a low power 

consumption and a much more accurate distance. We ended up using a total of 8 distance sensors 

as seen in Figure 45, six of them are the Sharp sensor for obstacle avoidance and the two left are 

the Polulu Sensors that count each item that goes into the net.  

 

When discussing boat movement and obstacle avoidance, we decided to list a set of conditions. 

This allowed us to visualize mobility before moving forward with implementation. 

 

Condition 1: The front sensor and right sensor detect object, device turns left 

Condition 2: The front sensor and left sensor detect object, device turns right 
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Condition 3: The back sensor detects object device goes straight 

Condition 4: The right-side sensor detects object left avoid device turns left 

Condition 5: The left-side sensor detects object right avoid device turns right 

 

                                         

Figure 44: Obstacle Detection 

 

All eight of the sensors have two holes for transmitting and receiving signals; that will send a 

signal to any obstacle or object and receive a signal back. We placed three sensors and attached 

them at the front of the boat to replicate a 180-degree angle. We placed these three sensors a bit 

higher in level in order to have sufficient accuracy while collecting the waste and to avoid water 

splashing on the sensors. We also placed two sensors a bit higher on the left and right of the boat. 

This ensures us that the device won't get confused by sensing the waste as an obstacle that might 

occur. In addition, this will ensure that regardless of the object coming towards the left or right of 

the boat, the boat will thus move in the opposite direction of the obstacle which allows it to prevent 

any collusion. Two digital sensors are attached to the left and right sides of the boat for the same 

reason as stated above.  

                                                          

Figure 45: Basic Model Showing Placement of Sensors 
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Lastly, a final distance sensor is attached to the very back of the boat, as seen in Figure 46. If an 

object would come towards the boat from behind, this will push the boat forward accelerating its 

speed to move away from the object. We used two other Polulu Distance sensors on the sides of 

the boat closer to the net which will act as a counter to count every item that enters the net. This 

counter will notify us if the net is full through the app. This was the best way to achieve the waste 

counter feature without worrying about the weight of the water disturbing the sensor. 

                                

                                           

Figure 46: Distance Sensor Attached to Back of the Boat 

 

 

Next, we had begun discussing ways on how we can attach the net to the boat. We welded together 

and bend a long metal flat road and attached that to the back of the boat. This allows us to easily 

attach the net to that metal rod. In addition, attaching the net at the back of the boat will confirm 

that the waste will be collected even when the boat is moving. We also placed floaties throughout 

the net, to ensure that the net won't drag and go deep into the water. The floaties provide the support 

the net needs to float on top of the water. Not to mention, weights were added to the perimeter of 

the net to get the net to bunch into a wide pocket, that allows the waste to pass through the wide 

opening and collect to the narrow end of the net.  
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Figure 47: Attachment of Net, Floaties, and Weights 

 

We added a DC moto driver that can be used on any devices such as mobile robot platforms, 

combat robots, drive pumps, electric fans conveyers, etc. that is compatible with Arduino. The 

motor driver has a max output current of 15 A at 13.8 V, good responsiveness, and braking 

performance. It has 4 indicator LEDs that can control two motors. We used the motor driver 

because it gives convenience and efficiency with the boat. We connected it to the fan of the boat 

to control movements and allow it to move left, right, forward, and backwards smoothly without 

any inconveniences.  

                                            

Figure 48: Motor Driver Module 

 

We wanted our device to have solar panels so we had to add a solar charger between the solar 

panel and the batteries in order to maximize the efficiency of the solar panels. The solar panel also 

sends power to the battery which is connected to the latte panda and motor shield.  
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       Figure 49: Attaching Solar Panels 

 

In order to achieve the Data collection feature, we used a Digital Wattmeter because it is a high 

precision measurement module that can measure voltage, current and power. As well as, to 

measure the consumption of load and generation we can conclude the difference between energy 

harvesting and energy wasting and use it in the application for the Data collection feature. The 

Wattmeter measures the solar panel power and sends the reading to the Latte Panda.  

 

The Analog Grayscale Sensor which is the light sensor is needed to be used in the Daylight 

detection feature when it senses the light decrease or increase, then sends light measurements to 

the Latte Panda which then commands the LED will turn ON or OFF. We also made sure to get a 

battery that takes 11.1 V at 1500mAh. Due to uncool able weather conditions, especially during 

the winter, the solar panels won’t be able to charge the battery due to low sunlight. 

So, we calculated the time that boat would operate in without the help of solar panels and relying 

completely on the battery:  

 

Latte panda = 0.416 A     Wattmeter = 70 mA     LED in light sensor = 2.7 mA  

LED motor driver x4 = 0.0108 A     GPS = 0.85 mA     Distance sensor x8 = 0.264 A   

Total =  0.416 A + 70 mA + 2.7 mA + 10.8 mA + 0.85 mA + 0.264 A = 0.76435 

1 hour = 60seconds * 60 minutes  

Total (in mAh)= 0.76435 * (60seconds*60 minutes) = 2751.66 mAh  
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Therefore, the device would run for around 30-40 min since the current consumption is almost as 

twice as the battery’s current. 

 

After connecting all the necessary hardware components to the Latte panda, we secured it to the 

back end of the boat. To ensure the safety of all the wires from water, we ended up placing one 

of the solar panels as a cover for these wires protection and worked out to be very convenient. 

 

 

 

Figure 50: Final Design 
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4.2.2 Flowchart  

The following is a flowchart that explains how our boat operates. 

 

          

Figure 51: Flowchart 

 

First the device starts the power turns on the sensors works and scan the environment for obstacles, 

if any obstacles are detected the avoid obstacle feature works if no obstacle is found the motor 

turns on meanwhile, the sensors keep scanning for obstacles if obstacles are detected on right side, 

the left motor turns off and right motor accelerate. Then we rescan the environment however if 

any obstacle is detected in the left side, right motor turns off and the left motor accelerate and the 

then we rescan the environment again. If no obstacles are found the device moves and 

simultaneously measuring the battery power and checking if the net is full. Finally, come back to 

shore and emptying trash if full or battery is low. After emptying the net the boat can be placed in 

the water again and repeat the cycle multiple times.  
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          4.3 Conclusion 

          To conclude this chapter, we have given a step by step process of our overall design 

implementation. In Section 4.1 We went over the software implementation of the design. Soon 

after in Section 4.2, we gave a systematic process on how we constructed and built our boat and 

the pivots in design that followed, when testing. We also provided a flowchart of our system, to 

simply its operation mechanism. 
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CHAPTER 5: EVALUATION 

In the evaluation chapter, we show confirmation of comparative analysis and technical assessment 

of the project as a whole. The relationship between the project and its area of application is taken 

into consideration. Moreover, we show the impact of Waste Watchers on business, economic, 

social, environmental aspect in their own allocated sections (section 5.1).  

5.1 The impact of Waste Watchers 

Waste Watchers have an impact on several contexts. In this section, we will discuss how 

our device will contribute on different aspects.  

5.1.2 Business aspect 

When it comes to the business aspect, the impact of our is that we are introducing 

something that is somehow new to the market which will lead to enhance our sales. From that, our 

supply and demand would increase since its beneficial for different countries and its bodies of 

water. In addition, the usage of our product around the world would not stop as it would decrease 

the rate of water pollution of each country. The project’s idea is yet to be implemented in Kuwait 

and other countries.  

5.1.2 Economic aspect 

Our device is considered to be economical for its impact. The device maybe be expensive 

but its economical on its impact because it aims to decrease water pollution around the world. 

Some of the benefits Waste Watchers will have on countries is that as water pollution is decreased, 

marine life increases around the world and would not disrupt the natural food chain, water 

purification would be easier and not intensive as water would not be as polluted and contaminated, 

water used for plantations and agriculture would not be contaminated and will not affect plantation 

process. 
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5.1.2 Social aspect 

The social aspects rely on the previous aspects as Waste watchers has an impact on the 

social aspect and people and the society would be able to see how our device impacted each of the 

previous aspects. As the society sees the change, it will be able to more responsible towards the 

Arabian Gulf. Hazardous waste would decrease as companies who are responsible for the 

hazardous materials will recognize how they play a role in water pollution. People would realize 

how the previous impacts that Waste Watchers were responsible for has a positive outcome on 

their life satisfaction and wellbeing and would break the habit of throwing their trash and waste in 

the Arabian Gulf and its shore and turn to recycle and reduce plastic consumption. 

5.2 Project Evaluation 

5.2.1 Survey 

The Survey has been conducted online due to the Pandemic; unfortunately, the team could the not 

distribute the survey personally and meet the survey takers. However, the results we got were a 

good evaluation to conclude that the Waste Watchers idea would benefit a lot of people and 

succeed in Kuwait and in the market. This survey has been conducted to obtain feedback from the 

public regarding the Waste Watchers. The results obtained indicate that a majority of the 

respondents are (74%) between the age 18-25 and the rest are aged 25 and older. 89% of them are 

females and the rest are males, as shown in the figure below. 
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Figure 52: Survey Question 1,2 

 

 

 

 

 

 

 

Most of our respondents were students with a 59%, Engineers 15% and Business 4% and the rest 

were other. In the figure below we see that 93% cared about the SeaLife leaving only 7%. 
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Figure 53: Survey Question 3,4 

 

 

 

 

 

 

We wanted to see if people thought this device is needed in Kuwait and it seemed like 74% 

thought our waters were polluted. 93% agreed that Kuwait is responsible for finding a solution. 
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Figure 54: Survey Question 5,6 

 

 

 

 

 

 

In asking the question below we wanted to see if the respondents think is causing the pollutions 

in our waters, and it seemed 81% agreed that it is man-made. Then we asked if our device the 

Waste Watcher can help in resolving this problem 74% agreed. 
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Figure 55: Survey Question 7,8 

 

 

 

 

 
We wanted to see if people in Kuwait thought our idea is unique 63% never heard of anything like 

it only 37% were familiar with the idea. When asked if seeing the Waste Watcher device working 

in the ocean make you stop and think before throwing away waste 74% agreed and only 26% said 

No. 
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Figure 56: Survey Question 9,10 

 

 

 

 

Among the 27 respondents 70% of them would consider to buy this device and 86% would buy 

the device between 50-100KWD. 

 

 

5.3 Conclusion 

          In this chapter, we have discussed the potential of our designs effect on the environment. 

We have also discussed our device impact from the business and social aspect as well. Finally, we 

concluded a survey obtaining feedback to our device.  
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CHAPTER 6: CONCLUSION AND FUTURE WORK  

 

Chapter six is the conclusion chapter (section 6.1) where all what have been in done in the 

previous chapters are tied up and summarized. In addition, we demonstrated our work and efforts 

that contributed to meeting the objectives, reviewing, designing, implementation, and evaluating 

Waste Watchers (section 6.2). We also included a section on future works (section 6.2.1) and what 

could’ve been done differently and a section on what the design’s environment would like. 

6.1 Conclusion 

In conclusion, the purpose of our work is to come up with a solution that helps Kuwait to 

have clean water by reducing waste in the ocean and to increase citizens’ awareness about 

water pollution. The Arabian Gulf is a primarily source of water for Kuwait in addition to having 

a great fish habitat. Waste Watchers is an easy-to-use device that will help clean the water and 

save marine life in addition to being powered by solar panels making it eco-friendly. After 

comparing our device to many different technologies, our device is distinctive for having specific 

features and functions that not many devices acquire. Waste Watchers is simple yet effective for 

its features such as solar panels for energy saving, mobility to ensure that a great amount of waste 

is collected, a GPS tracking system for assistance and maintenance purposes, mobile application 

connected through Bluetooth for a control system for information and tracking, obstacle avoidance 

for safety against unidentified objects, daytime/nighttime detection to automatically light up, 

weight detection for emptying the device when maximum weight is reached, and data collection 

for statistics and data analysis. 

 

6.2 Future Work 

After the process of the presented project, our next and upcoming future work will be the 

following: 

 

• Custom build the components to be fully water proof 

• Improve the efficiency of our product  
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• Make the design sleeker and more open to the public 

• Design our own application instead of using a premade application software 

• Use an outdoor GPS in order for our design to be used in larger water bodies 

• Increase net size to enhance the capacity of waste collection 

• Create a bigger design in order to have more batteries that will support the boat for longer 

times in case of no sunlight.  

6.3 Conclusion 

          In this chapter, we wrap up our project with once again stating the purpose of our work and 

its importance. We will discuss potential work for the future and taking our design to the next 

level. 
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APPENDIX A 

 

In the following chart, we have displayed the timeline of completing the necessary tasks 

necessary for Capstone Design I as shown in (figure 17).  

 

        

Figure 57: Task Completion Gantt Chart 

https://borgenproject.org/water-quality-in-kuwait/
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Flowchart 

 

Survey Questions 

1. Age   
• 18-25 
• 26-33 

• 34-40 

• 40 plus 

 

2. Gender 

• Woman 
• Man 

• Prefer not to say 

 

3. Occupation 

• Student 
• Engineer 
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• Business 

• Other 

 

4. Do you care about the SeaLife? 

• Yes 
• No  

 

5. Do you think we have polluted waters in Kuwait? 

• Yes 
• No  

 

6. Do you think Kuwait is responsible for finding a solution? 

• Yes 
• No 

 

7. What do you think is causing our waters to pollute? 

• Oil spills 
• People 

 

8. Do you think the Waste Watchers will help solve this issue? 

• Yes 
• No 

 

9. Have you ever heard of a device like the waste watcher? 

• Yes  
• No 

 

10. will seeing this device working in the ocean make you stop throwing waste in the water? 
• Yes 
• No 

 

11. Do you see yourself buying this device? 

• Yes 
• No 

 

12. How much would you pay for this device? 

• 50-100KWD 
• 200KWD 
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Survey Results 
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Completed Code 

/* 

 /* 

 # This Sample code is for testing the DC Motor Driver 2x15A_lite module. 

 ALL COMMENTED SECTIONS OF THIS CODE WERE USED FOR TESTING 

 # Editor : Phoebe 

 # Date   : 2012.11.6 

 # Ver    : 0.1 
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 # Product: DC Motor Driver 2x15A_lite 

 # SKU    : DRI0018 

 

 # Description: 

 # Drive 2 motors with this DC Motor Driver module 

 

 # Hardwares: 

 1. Arduino UNO 

 2. DC Motor Driver 2x15A_lite 

 3. DC motors x2 

 

 #Steps: 

 1.Connect the M1_PWM & M2_PWM to UNO digital 5 & 6 

 2.Connect the M1_EN & M2_EN to UNO digital 4 & 7 

 3.Connect +5V & GND to UNO 5V & GND 

 

 # Function for current sense and diagnosis,if you want to use 

 please connect the IS pins to Arduino 

 Connect LA_IS and RA_IS to UNO digital 2 at the same time 

 Connect LB_IS and RB_IS to UNO digital 3 at the same time 

 */ 

 

int E1 = 5;     //M1 Speed Control 

int E2 = 6;     //M2 Speed Control 

int M1 = 4;     //M1 Direction Control 

int M2 = 7;     //M1 Direction Control 

int counter=0; 

 

 

#define pin1 A0 //front front 

#define pin2 A1  //front right  
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#define pin3 A2 // front left 

#define pin4 A3 // right  

#define pin5 A4 // left 

#define pin6 A5 // back 

#define pin7 8 // count right 

#define pin8 9 // count left  

 

 

int lightval; 

 

 

#include <Wire.h> 

#include "DFRobot_INA219.h" 

 

 

#include <TinyGPS.h> 

TinyGPS gps; 

SoftwareSerial ss(0, 1); 

WidgetMap myMap(V11); 

 

DFRobot_INA219_IIC     ina219(&Wire, INA219_I2C_ADDRESS4); 

 

// Revise the following two paramters according to actula reading of the INA219 and the 

multimeter 

// for linearly calibration 

float ina219Reading_mA = 1000; 

float extMeterReading_mA = 1000; 

 

float current =0.0; 

int voltage =0; 

float watt = 0.0; 
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int count = 0; 

 

 

#define BLYNK_PRINT Serial1 

 

 

#include <BlynkSimpleStream.h> 

 

// You should get Auth Token in the Blynk App. 

// Go to the Project Settings (nut icon). 

char auth[] = "VkyVRGn1UyfXDstmhZe-hdupHuwYPCcu"; 

 

BlynkTimer timer; 

 

// This function sends Arduino's up time every second to Virtual Pin (5). 

// In the app, Widget's reading frequency should be set to PUSH. This means 

// that you define how often to send data to Blynk App. 

 

WidgetLCD lcd(V10); 

 

void lightEvent() 

{ 

    lightval=analogRead(10);   //connect grayscale sensor to Analog 0 

  Blynk.virtualWrite(V0, lightval); 

} 

 

void currentEvent() 

{ 

  current = abs(ina219.getCurrent_mA()); 

  Blynk.virtualWrite(V1, current); 

} 
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void voltageEvent() 

{ 

 voltage = ina219.getBusVoltage_V(); 

  Blynk.virtualWrite(V2, voltage); 

} 

 

void wattEvent() 

{ 

  current = abs(ina219.getCurrent_mA()); 

  voltage = ina219.getBusVoltage_V(); 

   watt = current*voltage; 

  Blynk.virtualWrite(V3,watt); 

} 

 

void countEvent() 

{ 

   if(digitalRead(9) == 0 || digitalRead(8) == 0) 

   { 

     count++; 

   } 

   if(count>50) 

   { 

    lcd.print(3,0,"Boat full"); 

    delay(5000); 

    count =0; 

   } 

   else 

   { 

    lcd.clear(); 

   } 
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  Blynk.virtualWrite(V4,count); 

} 

 

void mapEvent() 

{ 

  int index = 0; 

  float lat = gps.f_altitude(); 

  float lon = (gps.f_course(); 

  myMap.location(index, lat, lon, "value"); 

} 

 

 

 

void stop(void)                    //Stop 

{ 

  digitalWrite(E1,0); 

  digitalWrite(M1,LOW); 

  digitalWrite(E2,0); 

  digitalWrite(M2,LOW); 

} 

void advance(char a,char b)          //Move forward 

{ 

  analogWrite (E1,a);      //PWM Speed Control 

  digitalWrite(M1,HIGH); 

  analogWrite (E2,b); 

  digitalWrite(M2,HIGH); 

} 

void back_off (char a,char b)          //Move backward 

{ 

  analogWrite (E1,a); 

  digitalWrite(M1,LOW); 
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  analogWrite (E2,b); 

  digitalWrite(M2,LOW); 

} 

void turn_L (char a,char b)             //Turn Left 

{ 

  analogWrite (E1,a); 

  digitalWrite(M1,LOW); 

  analogWrite (E2,b); 

  digitalWrite(M2,HIGH); 

} 

void turn_R (char a,char b)             //Turn Right 

{ 

  analogWrite (E1,a); 

  digitalWrite(M1,HIGH); 

  analogWrite (E2,b); 

  digitalWrite(M2,LOW); 

} 

void current_sense()                  // current sense and diagnosis 

{ 

  int val1=digitalRead(2); 

  int val2=digitalRead(3); 

  if(val1==HIGH || val2==HIGH){ 

    counter++; 

    if(counter==3){ 

      counter=0; 

      Serial.println("Warning"); 

    } 

  } 

} 

 

void setup(void) 
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{ 

  int i; 

  for(i=4;i<=7;i++) 

    pinMode(i, OUTPUT); 

  Serial.begin(19200);      //Set Baud Rate 

  Serial.println("Run keyboard control"); 

  digitalWrite(E1,LOW); 

  digitalWrite(E2,LOW); 

  pinMode(2,INPUT);  // watt meter SDA pin  

  pinMode(3,INPUT);  // wat meter SCL pin  

 

  pinMode (pin1, INPUT);   

  pinMode (pin2, INPUT); 

  pinMode (pin3, INPUT); 

  pinMode (pin4, INPUT); 

  pinMode (pin5, INPUT); 

  pinMode (pin6, INPUT); 

  pinMode (pin7, INPUT); 

  pinMode (pin8, INPUT); 

  pinMode (12, OUTPUT); //led pin  

  ina219.begin();  

   ina219.linearCalibrate(ina219Reading_mA, extMeterReading_mA); 

 

     Serial1.begin(9600); 

 

  // Blynk will work through Serial 

  // Do not read or write this serial manually in your sketch 

  Blynk.begin(Serial, auth); 

 

  // Setup a function to be called every second 

 timer.setInterval(1000L, lightEvent); 
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 timer.setInterval(1050L, currentEvent); 

 timer.setInterval(1090L, voltageEvent); 

 timer.setInterval(1080L, wattEvent); 

 timer.setInterval(1070L, countEvent); 

 timer.setInterval(1070L, mapEvent); 

   

} 

 

void loop(void) 

{ 

  /* 

  static unsigned long timePoint = 0;    // current sense and diagnosis,if you want to use this 

   if(millis() - timePoint > 1000){       //function,please show it & don't forget to connect 

the IS pins to Arduino 

   current_sense(); 

   timePoint = millis(); 

   } 

   */ 

   /* 

  if(Serial.available()){ 

    char val = Serial.read(); 

    if(val != -1) 

    { 

      switch(val) 

      { 

      case 'w'://Move Forward 

        advance (200,200);   //move forward in max speed 

        break; 

      case 's'://Move Backward 

        back_off (150,150);   //move back in max speed 

        break; 
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      case 'a'://Turn Left 

        turn_L (100,100); 

        break; 

      case 'd'://Turn Right 

        turn_R (100,100); 

        break; 

      case 'z': 

        Serial.println("Hello"); 

        break; 

      case 'x': 

        stop(); 

        break; 

      } 

    } 

    else stop(); 

  } 

  */ 

 

 

 

 

     

   /* 

        Serial.print("BusVoltage:   "); 

    Serial.print(ina219.getBusVoltage_V(), 2); 

    Serial.println("V"); 

    Serial.print("ShuntVoltage: "); 

    Serial.print(ina219.getShuntVoltage_mV(), 3); 

    Serial.println("mV"); 

    Serial.print("Current:      "); 

    Serial.print(ina219.getCurrent_mA(), 1); 
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    Serial.println("mA"); 

    Serial.print("Power:        "); 

    Serial.print(ina219.getPower_mW(), 1); 

    Serial.println("mW"); 

    Serial.println(""); 

    delay(1000); 

    */ 

 

 

    if(lightval >400) 

    { 

      digitalWrite(12,HIGH); 

    } 

    else 

    { 

      digitalWrite(12,LOW); 

    } 

 

   Blynk.run(); 

 timer.run(); // Initiates BlynkTimer 

  //moveBoat(); 

} 

 

 

void moveBoat() 

{ 

 

        uint16_t value = analogRead (pin1); 

    uint16_t range = get_gp2d12 (value); 

 

        uint16_t value2 = analogRead (pin2); 
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    uint16_t range2 = get_gp2d122 (value2); 

 

        uint16_t value3 = analogRead (pin3); 

    uint16_t range3 = get_gp2d123 (value3); 

 

        uint16_t value4 = analogRead (pin4); 

    uint16_t range4 = get_gp2d124 (value4); 

 

        uint16_t value5 = analogRead (pin5); 

    uint16_t range5 = get_gp2d125 (value5); 

 

        uint16_t value6 = analogRead (pin6); 

    uint16_t range6 = get_gp2d126 (value6); 

 

        uint16_t value7 = analogRead (pin7);  //not in use  

    uint16_t range7 = get_gp2d127 (value7); 

 

        uint16_t value8 = analogRead (pin8);  // not in use  

    uint16_t range8 = get_gp2d128 (value8); 

        

        Serial.print (range); 

    Serial.print  (" mm   "); 

            Serial.print (range2); 

    Serial.print  (" mm   "); 

            Serial.print (range3); 

    Serial.print  (" mm   "); 

            Serial.print (range4); 

    Serial.print  (" mm   "); 

            Serial.print (range5); 

    Serial.print  (" mm   "); 

            Serial.print (range6); 
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    Serial.print  (" mm   "); 

             

Serial.print(digitalRead(8),BIN); 

    Serial.print  (" mm   "); 

            Serial.print (digitalRead(9),BIN); 

    Serial.print  (" mm   "); 

    Serial.println(lightval,DEC);//print the value to serial 

    delay(300); 

 

   

  if(range>450 && range2>450 && range3>450 && range4>450 && range5>450 && 

range6>450 ) 

  { 

    advance (35,35);  

  } 

  else 

  { 

   

      if(range6 <50) 

        { 

          advance (35,35);  

        } 

       

    if(range4 <450 ) 

    { 

      turn_L (35,35);  

    } 

 

        if(range5 <450 ) 

    { 

      turn_R (35,35);  
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    } 

    

    /* 

       if(range <450 ) 

        { 

          if(range2 < range3) 

          turn_L (35,35);  

 

          if(range2 > range3) 

          turn_R (35,35);  

        } 

 */ 

      /* 

      if(range <450 ) 

        { 

          if(range2 < range3) 

          turn_L (35,35);  

 

          if(range2 > range3) 

          turn_R (35,35);  

        } 

 

         

    if(range4 <450 ) 

    { 

      turn_L (35,35);  

    } 

 

    if(range5 <450 ) 

    { 

      turn_R (35,35);  
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    } 

    

    */     

  } 

 

} 

 

 

uint16_t get_gp2d12 (uint16_t value) { 

    if (value < 10) value = 10; 

    return ((67870.0 / (value - 3.0)) - 40.0); 

} 

 

uint16_t get_gp2d122 (uint16_t value2) { 

    if (value2 < 10) value2 = 10; 

    return ((67870.0 / (value2 - 3.0)) - 40.0); 

} 

 

 

uint16_t get_gp2d123 (uint16_t value3) { 

    if (value3 < 10) value3 = 10; 

    return ((67870.0 / (value3- 3.0)) - 40.0); 

} 

 

 

uint16_t get_gp2d124 (uint16_t value4) { 

    if (value4 < 10) value4 = 10; 

    return ((67870.0 / (value4 - 3.0)) - 40.0); 

} 
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uint16_t get_gp2d125 (uint16_t value5) { 

    if (value5 < 10) value5 = 10; 

    return ((67870.0 / (value5 - 3.0)) - 40.0); 

} 

 

 

uint16_t get_gp2d126 (uint16_t value6) { 

    if (value6 < 10) value6 = 10; 

    return ((67870.0 / (value6 - 3.0)) - 40.0); 

} 

 

 

uint16_t get_gp2d127 (uint16_t value7) { 

    if (value7 < 10) value7 = 10; 

    return ((67870.0 / (value7 - 3.0)) - 40.0); 

} 

 

 

uint16_t get_gp2d128 (uint16_t value8) { 

    if (value8 < 10) value8 = 10; 

    return ((67870.0 / (value8 - 3.0)) - 40.0); 

} 


