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Abstract 

 
 

 
An Aquatic Garbage Management System is a proposed solution to the problem 

ofplasticandotherwastematerialsinwaterbodiessuchasrivers,lakes,andoceans.The 

system involves the use of floating barriers and a collection mechanism tocapture 

and remove garbage from the water surface. The collected waste is 

thentransported to a processing facility for proper disposal.The design of the 

systemtakes into account the environmental impact of the garbage collection 

process,ensuring that the barriers used do not harm aquatic life or disrupt the 

natural flow ofwater. The system is also designed to be cost-effective and easy to 

maintain.Theproposed Aquatic Garbage Management System has the potential to 

significantlyreduce the amount of waste in water bodies, which can have a positive 

impact 

ontheenvironmentandtheorganismsthatdependonthesewatersources.Thesystemcan 

be implemented in different bodies of water around the world, providing 

ascalablesolutiontotheproblemofaquaticpollution.SeaWastemanagementisoneof 

the serious challenges for future generations. The main reason behind seapollution 

is due to  Rainwater and Wind. They carry waste  through  streams, 

rivers,anddrains.Butwehumanbeingsarethemainpollutantresponsibleforthisaquaticd 

amage. The Ocean Cleanup was the first scalable solution to effectively 

interceptplasticin riversbeforeit reaches the Ocean. FREDis asolar-powered semi- 

autonomousmarinerobotcableforcollectingmarineplasticpollution.Propergarbage 

collection and disposal facilitates improved recycling Ontime data log canbe 

maintained for a future  brief  study  Aquatic garbage collection plays an 

importantroleinrealizingtheenvironmentalimpactsThisawarenessandaconstrainedse 

tofrules allows us a take part into social awareness for upcoming generations 

Theabilitytowalktoa cleanenvironment willmake usleadanunpolluted life 
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CHAPTER – I 

 
INTRODUCTION 

 

1.1 OUTLINE 

 
An outline for an aquatic garbage management system would typically include 

thefollowing components. Assessment of the problem: This involves identifying the 

typesof debris present in the water, the quantity, and the distribution. This can be 

donethrough visual surveys, remote sensing, and other methods. Design and 

planning:Based on the assessment, a plan is developed to address the problem. This 

includesidentifying the most appropriate tools and technologies for the cleanup, 

setting 

goalsandtargets,anddeterminingthelogisticsoftheoperation.Implementation:Theplanis 

put into action, with crews deploying tools such as skimmer boats, trash barriers, 

orothertechnologies to collectdebris fromthewater. 

Sorting and processing: The collected debris  is then sorted to  separate 

recyclablematerials from non-recyclable waste. The recyclable materials are then 

processed forreuse, while  the  non-recyclable waste is disposed of in an 

environmentally 

friendlymanner.Monitoringandevaluation:Theeffectivenessofthecleanupeffortisevaluat 

ed to determine whether the goals and targets were met. This may involveadditional 

surveys to assess the extent of the cleanup, as well as ongoing monitoringto ensure 

thatdebrisdoes notaccumulateagain in thearea. 

Continuous improvement: Based on the evaluation, adjustments may be made to 

thesystem to improve its effectiveness. This could involve exploring new 

technologies,changing cleanupstrategies,ormodifying thedesign ofthe system. 

Overall, an effective aquatic garbage management system requires careful 

planning,implementation, and ongoing monitoring and evaluation to ensure that it is 

achievingitsobjectivesin asustainableand efficientway. 
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1.2 BLYNK 

 
Blynk is a platform for building  and managing Internet of Things (IoT) projects. 

Itallows users to createcustom mobileappsto controlandmonitor IoTdevices,without 
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the need for extensive programming skills. Blynk provides a simple drag-and- 

dropinterfaceforcreatinguserinterfaces,andsupportsawiderangeofhardwareplatforms, 

including Arduino, Raspberry Pi, ESP8266, and others. With Blynk, userscan create 

custom interfaces for controlling and monitoring their IoT devices, such assensors, 

switches, and actuators. The platform provides a wide range of widgets,including 

buttons, sliders, graphs, and gauges, which can be easily added to themobile app 

interface. Blynk also provides cloud-based storage and analytics for datacollected 

from IoT devices, making it easy to track and analyze performance overtimely is 

designed to be flexible and customizable, with support for a wide range ofhardware 

platforms and programming languages. It also provides  a library of pre- 

builttemplatesandexamplestohelpusersgetstartedquickly,aswellasanactivecommunityf 

orumforsharingideasandtroubleshootingissues.Overall,Blynkprovides a user-friendly 

platform  for  building  and managing  IoT projects,  making 

itaccessibletoawiderangeofusers,includinghobbyists,students,andprofessionals. 

1.3 INTERNETOFTHINGS 

 
IoT stands for the "Internet of Things." It is a network of physical objects, 

devices,vehicles, buildings, and other items that are embedded with sensors, software, 

andnetwork connectivity, allowing them to collect and exchange data over the 

internet.The data collected by IoT devices can be analyzed to improve efficiency, 

reducecosts, and create new opportunities for innovation. Some examples of IoT 

devicesinclude smart thermostats, wearable fitness trackers, home security systems, 

andself-driving cars. IoT is a rapidly growing field with significant potential to 

transformindustriesandimprovepeople's lives. 

 
 
 

Fig1.3:ProcessofIOT 
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From Fig 1.3 IoT stands for Internet of Things, which refers to the connection 

ofeveryday physical objects to the internet, allowing them to send and receive 

data.These objects can include anything from home appliances, wearable devices, 

andvehicles to industrial machinery, healthcare equipment, and smart city 

infrastructure.The concept of IoT is based on the idea of embedding sensors, actuators, 

and otherelectronic components into objects, enabling themto collect and transmit data 

toother devices or systems. This data can then be analyzed and used to make 

informeddecisions, automate processes, and improve efficiency. One of the key benefits 

of IoTis its ability to create smart environments that are more responsive and efficient. 

Forexample, IoT-enabled homes can automatically adjust temperature and lighting

 basedonoccupancyandweatherconditions,whileIoT- 

enabledfactoriescanoptimizeproduction processes and reduce downtime by predicting 

equipment failures beforetheyoccur. 

IoT also has the potential to transform industries such as healthcare, transportation,and 

agriculture by enabling real-time monitoring and analysis of data. For example,IoT-

enabled medical devices can monitor patient health remotely, while IoT-

enabledvehicles can improve traffic flow and reduce congestion. Overall, IoT is a 

rapidlygrowing field that has the potential to revolutionize the way we live, work, and 

interactwith the world around us. The features of IoT can vary depending on the 

applicationandimplementation.However,herearesomeofthecommonfeaturesofIoConne 

ctivity IoT devices are connected to the internet, allowing them to send andreceivedata

 inreal-time. Sensors and actuators: IoT 

devicesareequippedwithsensors to detect changes in the environment, and actuators 

to respond to thosechanges. Cloud computing: IoT devices can store and process data 

in the cloud,making it accessible from anywhere with an internet connection. Data 

analytics: IoTdevices generate large amounts of data that can be analyzed to extract 

valuableinsightsand informdecision-making. 

 

1.4 GENERAL 

Ocean plastic can persist in sea surface waters, eventually accumulating in 

remoteareasoftheworld’soceans.Herewecharacterizeandquantifyamajoroceanplastic 
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accumulation zone formed in subtropical waters between California and Hawaii. 

TheGreatPacific GarbagePatch 

(GPGP).Ourmodel,calibratedwithdatafrommulti- 

vesselandaircraftsurveys,predictedatleast79(45– 

129)thousandtonsofoceanplasticfloatinginsideanareaof 1.6 million km which is four to 

sixteen times higher than previously reported. Weexplain this difference through the 

use of more robust methods to quantify largerdebris. Over three-quarters of the GPGP 

mass was carried by debris larger than 5cmand at least 46% was comprised of fishing 

nets. Microplastics accounted for 8% of thetotal mass but 94% of the estimated 1.8 

(1.1–3.6) trillion pieces floating in the area.Plastic collected during our study has 

specific characteristics such as a small surface-to-volume ratio, indicating that only 

certain types of debris have the capacity to persistand accumulate at the surface of the 

GPGP. Finally, our results suggest that oceanplastic pollution within the GPGP is 

increasing exponentially and at a faster rate thaninsurroundingwaters. 

 

 

 
Fig1.4AquaticGarbageandDebris 

 

 
As shown in Fig 1.4 Plastic accumulating in our oceans and on our beaches 

hasbecomesaglobalcrisis.Billionsofpoundsofplasticcanbefoundinswirlingconvergences 

thatmakeupabout40percentoftheworld'soceansurfaces.At 
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current rates plastic is expected to outweigh all the fish in the sea by 2050. 

Plasticpollution has a direct and deadly effect on wildlife. Thousands of seabirds and 

seaturtles,seals,andothermarinemammalsarekilledeachyearafteringestingplasticor 

getting entangled in  it. Endangered wildlife like Hawaiian monk seals and 

Pacificloggerheadseaturtlesareamongnearly700speciesthateatandgetcaughtinplastic 

litter. It's time to get at the root of this ocean crisis. The Centre has petitionedthe 

Environmental Protection Agency to begin regulating plastics as a pollutant and 

isworking to stop plastic pollution at the source before it ever has a chance to reach 

theocean. We're surrounded by plastic. It’s in the single use packaging we discard, 

theconsumer goods that  fill our stores, and  in our clothing, which sheds 

microplasticfibersin the wash. 

 

 
 

Fig1.4 MarinePlasticWaste 

 
From Fig 1.4 in the first decade of this century, we made more plastic than all theplastic 

in history up to the year 2000. And every year, billions of pounds of moreplastic end up 

in the world's oceans. Studies estimate there are now 15–51 trillionpieces of plastic in 

the world's oceans from the equator to the poles, from Arctic icesheets to the seafloor. 

We need urgent action to address the global plastic pollutionepidemic. Unfortunately, 

plastic is so durable that the EPA reports that “every bit 

ofplasticevermadestillexists.”AllfiveoftheEarth'smajoroceangyresareinundated 
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with plastic pollution. The largest one has been dubbed the Great Pacific 

GarbagePatch. The Great Pacific Garbage Patch is a gyre of plastic debris in the north-

centralPacific Ocean. It’s the largest accumulation of plastic in the world. Just how big 

is it?Using the map below, click and drag around the garbage patch shown in red. If 

you’reon mobile, zoom in and use two fingers to drag more easily. The Centre for 

BiologicalDiversity is tackling this problem on multiple fronts. We’ve sued companies

 that 

turnplasticintoconsumergoodstobettercontroltheirrunoff.We’rechallengingthepermits 

needed to build those new ethane cracker plants and organizing grassrootsresistance 

to stop them. There’s still a lot of work to do, but we’re committed to thelongstruggleto 

reduceocean plasticpollution. 

1.4.1 PlasticPollutionFacts 

 
As new research on the production, life cycle, and impacts of plastic 

debrisbecome available, Surfrider Foundation continues to assemble this list of 

credibleplastic pollution statistics and figures, sourced mainly from peer-reviewed, 

publishedstudies.Thoughmanyofthefiguresareestimates,theirapprovedcalculationmeth 

odologies are provided in the cited literature. The more we learn, the more itbecomes 

clear that the issue of marine and coastal plastic pollution is severe 

andwidespread.Fortunately,theeducationandengagementofpassionatecoastaldefender 

s, citizens, and community members can help stop the flow of plastic at thesource, by 

switching to reusables and supporting legislation that bans the productionanduseof 

single-useplastic. 

 
1.4.2 PlasticProducts 

Plastic production, first developed in the 19th century soared during the 

20thcentury, from 2 million metric tons in 1950 to 348 million metric tons in 2017 and 

isexpected to double in capacity yet again by 2040. An estimated 8.3 billion metric 

tonsof plastics had been produced as of mid-2017. The US produces more plastic 

wastethan any other country in the world, at an estimated 42 million metric tons each 

year.Plastic is problematic throughout its whole lifecycle from the point of raw 

materialextraction to its eventual disposal and dispersion. Roughly two thirds of all 
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plastic 

everproducedremainsintheenvironmenttodayeitheraspollutioninoceansandother 
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landscapes, as microparticles in air, soil, and rain, or as microparticles in humans 

andanimals. A 2019 study found that 79% of incinerators are located in black 

Indigenousandpeopleofcolor(BIPOC)communitiesandthepollutantfumesproducedbyinc 

ineratingplastic have toxiceffectswhen inhaled. 

 

 
Fig1.4.2PlasticGeyerProduction 

 
From Fig 1.4.2 at current levels, greenhouse gas emissions from the plastic 

lifecyclethreaten the ability of the global community to keep global temperature rise 

below1.5°C degrees. By 2050, the greenhouse gas emissions from plastic alone 

couldreachover56gigatons10-13%ofthe entireremainingcarbonbudget. 

The surge in natural gas fracking has helped drive the increase in "cracking" 

facilities,usedtomanufactureplastics.Manyarestillinconstruction,meaninginstead 

ofreducing our plastic production, we are increasing the capacity to produce millions 

oftons more. For additional information, check out this 2017 article and this 2019 

NPRinterview. In 2015, about 730,000 tons of high-density polyethylene (HDPE) 

plastic"bags,sacks,andwraps"were 

1.5 OBJECTIVES 

 
The goal of an aquatic garbage management system is to prevent and reduce 

theaccumulation of garbage in aquatic ecosystems, such as oceans, rivers, lakes, 

andotherwaterbodies.Thesystemaimstoachievethisgoalbyimplementingvarious 
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waste management strategies, including Prevention The first goal is to prevent 

thegenerationofwasteandgarbagethatcouldpotentiallyenteraquaticecosystems.This 

involves  reducing the use of single-use  plastics, promoting the use of 

reusableandbiodegradableproducts,andincreasingpublicawarenessabouttheproperdis 

posal of waste. Collection The second goal is to collect the waste and garbage 

thathas entered the water bodies, using various methods such as manual and 

automatedcollection systems, and floating barriers. Segregation The third goal is to 

segregatethe collected waste based on its type and nature, such as plastics, organic 

waste, andhazardous waste. Recycling and disposal: The final goal is to recycle and 

dispose ofthe segregated waste in an environmentally responsible manner, such as 

recyclingplasticsandothermaterials,compostingorganicwaste,andsafelydisposingofhaz 

ardous waste. By  achieving  these goals, an aquatic garbage management 

systemaimstoprotectaquaticecosystems,promotepublichealth,andensurethesustainabl 

euseof aquaticresourcesforpresentandfuture generations. 

1.6 PROJECTGOALS 

 
The goal of an aquatic garbage management system is to prevent and reduce 

theaccumulation of garbage in aquatic ecosystems, such as oceans, rivers, lakes, 

andother water bodies. The system aims to achieve this goal by implementing 

variouswaste management strategies, including Prevention The first goal is to prevent 

thegeneration of waste and garbage that could potentially enter 

aquaticecosystems.This involves reducing the use of single-use plastics, promoting 

the     use     of 

reusableandbiodegradableproducts,andincreasingpublicawarenessabouttheproperdis 

posal of waste. Collection The second goal is to collect the waste and garbage 

thathas entered the water bodies, using various methods such as manual and 

automatedcollectionsystems, and floatingbarriers. 

Segregation The third goal is to segregate the collected waste based on its type 

andnature, such as plastics, organic waste, and hazardous waste. Recycling and 

disposalthe final goal is to recycle and dispose of the segregated waste in an 

environmentallyresponsiblemanner,suchasrecyclingplasticsandothermaterials,compos 

tingorganicwaste,andsafelydisposingofhazardouswaste.Byachievingthesegoals,an 
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aquatic garbage management system aims to protect aquatic ecosystems, 

promotepublic health, and ensure the sustainable use of aquatic resources for present 

andfuturegenerations 

1.7 SCOPE 

 
Thescopeofanaquaticgarbagemanagementsystemincludesallaspectsofmanagingwast 

eandgarbageinwaterbodies,includingprevention,collection,segregation, recycling, and 

disposal. The system's scope alsoincludes Identificationof sources of waste and 

garbage  that   enter   the   water  bodies, such  as coastal 

areas,industrialandcommercialactivities,andresidentialareas.Developingandimplement 

ing strategies to  prevent  the  generation  of  waste  and garbage  that 

couldpotentiallyenterthewaterbodies,suchaspromotingtheuseofbiodegradableproducts 

andincreasingpublicawarenessabouttheproperdisposalofwaste.Collecting    and 

removing  the  waste  and   garbage thathas  entered   the  water 

bodies,usingvariousmethodssuchasmanualandautomatedcollectionsystems,andfloatin 

g barriers. Segregating the collected waste based on its type and nature, suchas 

plastics, organic  waste, and  hazardous waste. Recycling and disposing of 

thesegregatedwasteinanenvironmentallyresponsiblemanner,suchasrecyclingplasticsa 

ndothermaterials,compostingorganicwaste,andsafelydisposingofhazardouswaste.Dev 

elopingandimplementingmonitoringandevaluationmechanismstoassesstheeffectivenes 

softhesystemandidentifyareasforimprovement. The scope of an aquatic garbage 

management                         system                                                also 

includesworkingwithvariousstakeholders,includinggovernmentagencies,localcommunit 

ies,NGOs,andprivatesectorentities,toensurethatthesystem'sobjectivesareachieved.Ov 

erall,thescopeofanaquaticgarbagemanagementsystem is broad and encompasses all 

aspects of waste and garbage management inwaterbodies. 

1.8 PROBLEMSTATEMENT 

 
The problem statement for an aquatic garbage management system is that there is 

asignificant amount of waste and garbage that accumulates in aquatic 

ecosystems,suchasoceans,rivers,lakes,andotherwaterbodies.Thiswasteandgarbagep 

ose 
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a threat to the aquatic ecosystem and its inhabitants, including marine life and 

plants.Theproblemisfurtherexacerbatedbytheincreasinghumanpopulation,industrialand 

commercialactivities,and theuseofnon-biodegradableproducts. 

The waste and garbage in water bodies can cause water pollution, degrade the 

waterquality, and disrupt the natural habitat of aquatic plants and animals. Furthermore, 

theaccumulation of waste and garbage in water bodies can lead to the spread of water-

borne diseases, causing health hazards to humans and animals alike. The

 lack 

ofproperwastemanagementinwaterbodiescanalsohavesevereeconomicconsequences, 

includingdamagetofishingandtourismindustries. 

Therefore,thereisaneedtodevelopandimplementanaquaticgarbagemanagement 

system that addresses the problem of waste and garbage in waterbodies. The system 

should include strategies for prevention,  collection, 

segregation,recycling,anddisposalofwasteandgarbageinanenvironmentallyresponsible 

manner. The goal of the system should be to protect aquatic ecosystems, 

promotepublic health, and ensure the sustainable use of aquatic resources for 

present andfuture generations. clear Blue Sea’s optimal architecture for its Floating 

Robot forEliminating Debris (the ideal FRED) requires multiple oceanographic and 

navigationinstruments for their marine robot to be semi-autonomous in performing 

plastic debrisclean-up in the ocean gyres. The gyres are where massive areas of 

floating plasticpollution, often referred to as “garbage patches” or “plastic soup” have 

accumulatedover the decades. This White Paper identifies and assesses ocean 

conservationorganizations and their innovations to learn how they have approached 

the     challengeofsemi- 

autonomousoperationsfaratsea.Sixspecificmarineinstrumentsareevaluatedfortheirfunc 

tionandeffectiveness,providingengineeringguidancetoClearBlueSeainitsdesign,build,a 

ndoperationoftheirFREDinnovationforcleansingthe oceansof plasticpollution. 
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Fig1.8 FredRobot 

 
As shown in Fig 1.8 the Fred robot will move in the sea. The earth has five 

majoroceangyres,meaninggiganticcircularoceanicsurfacecurrentsthathavehighconcent 

rationsofplasticpollution.Thesegarbagepatchesareahuman-madeproblem  generated 

by the ever-increasing production of plastic and society’s improperdisposal and low 

level of recycling to trillions of microplastic particles. The largest isthe Great Pacific 

Garbage  Patch which is estimated to be  the size  of Texas. 

Thisextensivenumberofmarinedebrisinallouroceanssubstantiallyaffectstheecosystem, 

whether by injuring marine  mammals which encounter its  mass or 

bykillingmarineanimalswhich ingest thisplastic whenmistakenfor food. 

1.9 WorkingMethodology 

 
Two companies were researched based on their innovations in autonomous 

vesselshaving instrumentation relevant to Clear Blue Sea’s requirements for FRED. 

LiquidRoboticsdeploysasurfboard- 

likerobot(EnergyHarvestingOceanRobot)thatconverts wave motion into propulsion 

and uses solar energy as its power source. Thisvessel does not require an onboard 

pilot but does require remote control by a humanoperator. Hydroid deploys a 

submarine robot (REMUS Marine Robot Submarine) 

thatidentifiesunderwaterobjectsandnotifiesoperationsviasatelliteoftheobject’sgeographi 

calcoordinates.SimilartoLiquidRobotics’innovation,thereisnoonboard 
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pilot and  the vessel  is remote-controlled  usingadvancedsoftware. This 

submarinehasembeddedinstrumentstoenablevesselautonomyandtocollectdataonsub 

marineperformanceanditsenvironmental conditions.Tony dePaolo,SeniorEngineer at 

Scripps Institute  of Oceanography, was contacted for advice  on 

furtherresearchandanalysis.HesuggestedspecificinstrumentsrelevanttoFRED’smission 

, and a review of Woods Hole Institute’s website for additional informationresources. 
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CHAPTER – 

IILITERATURESURVE 

Y 

2.1 GENERAL 
 

The general purpose of a literature review is to provide a comprehensive summary 

ofexisting research and knowledge on a particular topic. A literature review aims 

toidentify and evaluate all relevant sources of information, including academic 

articles,books, reports, and other published materials, to gain an understanding of the 

currentstateof knowledgeand identify gapsinthe research. 

A literature review typically involves a systematic search of relevant databases 

andsources, followed by a critical analysis of the literature to identify key themes, 

trends,and issues. The review should also include a synthesis of thefindings from 

theliteratureandadiscussion ofthe implicationsforfurtherresearchand practice. 

Overall, the purpose of a literature review is to provide a comprehensive and 

criticaloverview of the existing research on a topic, identify gaps in the knowledge base, 

andsuggest avenues for future research. A literature review is an essential component 

ofany research project, as it helps to establish the context and rationale for the 

studyandprovidesafoundationforthedevelopmentofresearchquestionsandhypotheses. 

 
2.2 REVIEWOFLITERATURESURVEY 

 
Aliteraturereviewisacriticalandsystematicanalysisofexistingresearchandknowledge on 

a particular topic. It involves a comprehensive search and analysis ofrelevant 

literature sources  to identify  key themes, trends, and issues related to 

thetopic.Thepurposeofaliteraturereviewistoprovideasummaryofthecurrentstateof 

knowledge on a topic, identify gaps in the research, and suggest directions forfuture 

research.  It can also  help to establish the context and rationale for  a 

researchstudyandprovideafoundationforthedevelopmentofresearchquestionsandhypot 

heses. 
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A well-conducted literature review involves a rigorous and systematic process 

ofidentifyingrelevantliteraturesources,evaluatingtheir 

qualityandrelevance,andsynthesizing the findings to develop a coherent and 

comprehensive overview of theresearch on the topic. It should also include a critical 

analysis of the strengths andlimitations of the existingresearch andhighlight areas 

where further research isneeded. A literature review can be conducted as a 

standalone project or as part of alarger research study. It can be qualitative or 

quantitative and may involve a range ofmethods for searching and analyzing the 

literature, including database searches,citationtracking,andmanual searching. 

Overall, a literature review is an essential component of any research project, as ithelps 

to establish the context and rationale for the study and provides a foundation forthe 

development of research questions and hypotheses. It also serves as a 

valuableresource for researchers, practitioners, and policymakers seeking to 

understand thecurrentstateof knowledgeona particular topic. 

NorAnumZuRaimiMdNoarandMahanijahMdKamal,ICSIMA“TheDevelopmentof Smart 

Flood Monitoring System Using Ultrasonic Sensor with BLYNK 

Applications”,IEEETransaction on Smart Instrumentation2017. 

This paper presents the development of a smart flood monitoring system using 

theBlynk platformas a medium of data transmission. This system is based on 

twoNodeMCUdevelopmentboardsintegratedusingtheBlynkapplication(IOSorandroid). 

The first NodeMCU is placed in the flood area, whilst the second NodeMCUacts as 

the control unit. TheTransmitter unit consists of the first NodeMCU, anultrasonic 

sensor that will detect the water level during flooding and display it on theLCD. Then, 

the data detected from the ultrasonic sensors will be sent to the 

Blynkapplicationviathewirelessconnection.Thedataareinstantlycollectedandstoredina 

dedicated database for recording purposes. In order to alert the person in charge 

ofthe control unit, the data then will be sent to the second NodeMCU via the 

Blynkbridge to trigger the buzzer and the LED. Based on the findings, the access to 

thesystembetweenthefirstNodeMCUandsecondNodeMCUcanbemadewithinlessormor 

ethan50meters.Thefindingsrevealedthatthesystemworkswellwhenthe 
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data is sensed by the ultrasonic sensor display on the Blynk application and 

bothbuzzerandLEDare functioning. 

Chandra Afriade Siregar, Dudung Mulyadi, Agung Wahyudi Biantoro, Heri 

Sismoro,Yanti Irawati, IEEE “Automation and Control System on Water Level of 

ReservoirbasedonMicrocontrollerandBlynk”,IEEETransactionsonCloudComputing,202 

0Theresearchaimstoutilizesimpletechnologyusingwaterlevelsensors,automaticswitche 

s, and the Blynk application to detect water levels automatically.The tools used are 

infrared switch sensor, ultrasonic sensor, ESP 8266 module,Arduino Nano, Blynk 

application, and mini submersible pump machine to replaceautomatic water filling. The 

results showed that the IoT method by retrieving data sentto a smartphone, using an 

internet connection and the Blynk application, can displaydata from the sensor without 

being limited by the distance between the data 

senderandreceiver.Theautomaticwatertankfillingsystemtoolhassucceededinmeasuring 

the height of the water level in the reservoir which has been implementedproperly. 

Afzal A, Hari Krishnan K V, Hari Krishnan R, IEEE “River Mapping Using 

Ultrasonicand Flow Matching Sensor”, ICSSIT Transactions on Smart Systems, 

2020This workaimsto   develop   asimple  andlow-costmethodto 

determinetheflowhappeningacross a river which is used to determine the feasibility of 

a small-scale hydroelectricproject. Measurement of parameters like depth of river and 

flow velocity of water isdone with the help of a drone. A turbine flow meter is used to 

measure flow velocityand an ultrasonic sensor is used for depth measurement and is 

attached         to        the 

droneusinganaluminumshaft.Theinstrumentsarecarefullyselectedbasedontheircapacit 

y and output range. They are tested in artificial environments to check theirreliability 

and effectiveness  and are calibrated to work in real-world environments. 

Thesensorsareattachedtothedroneusingspecialmountingstructures.Dronetransports 

the sensors to pre-identified sites, which are most difficult to reach forhumans to take 

measurements.  The  readings are  transferred wirelessly to  a 

mobilephone.Further,thecalculationsandanalysisareperformedbasedonriverparameter 

s.Thismethodallowseconomicalandeco-friendlymeasurementofdepth 
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and flows velocity remotely in difficult terrainsand locations that remain 

inaccessibletoman. 

AashiqAziz,IEEE,“CoastalalertingIoTsysteminresponsetohightidesandturbulent 

weather”, ICCCNT Transactions on Networking, 2019This research paperdiscusses 

the design and implementation of a coastal alerting system in response totide levels 

at the shore and turbulent weather conditions based on the Internet ofThings. There 

are two IoT platforms used in this project to showcase the results fromthe model 

namely Thing speak and the Blynk Application. The proposed model setupcomprises 

a cylindrical structure with a water inlet, afloat, a microcontroller circuitconfiguration 

with an ultrasonic sensor as well as a large water container to simulateonshore 

conditions. The water level readings are measured by the ultrasonic sensoras one of 

the inputs for the microcontroller. This is achieved using the float placed inthe 

cylindrical structure that is displaced by the water that flows in through the waterinlet. 

The ultrasonic sensor which is placed above the float measures the distancebetween 

itself and the float with the change in  the water  level. The other 

inputscomprisetheweatherinformationfromtheweatherAPIserviceprovidedbyOpenweat 

hermap.org.  The microcontroller  makes  decisions on the  weather 

situationattheshorefrontbasedonasetofalgorithmsthattakealltheinputsintoconsideration 

. In addition, data on nearby storms are pulled in from another APIservice powered by 

Darksky.net. This is done so as to issue appropriate responsesthrough the IoT 

platforms indicating the nature of the situation on the shorefront andthepossibility 

ofstorms in the vicinity 

YuliarmanSaragih,FajarEkoKurniaSetiaAji,AgathaElisabet,HasnaAliyaRoostiani, 

Abdul Aziz Hafeel, Chia Chee Ming, IEEE, “Prototype of Radio 

FrequencyIdentification Technology Utilization for Monitoring of BTS Room Using of 

IoT (Internetof Things) System”, IEEE Transactions on System Security, 2019The 

level of batterytheft in the BTS room often occurs. RFID prototype is used to open the 

BTS roomreplacing the conventional key. To improve the BTS room security system, 

a vibratingsensor is used which is applied to the BTS room door, if anyone wants to 

break ordamage the BTS room door by force then the alarm sounds, and use an 

ultrasonicsensortodetectwhetherthereisapersonorobjectinfrontoftheBTSroom,ifa 
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person or object is blocking in front of the BTS shelter 100 cm, the alarm will 

soundcontinuous. Also, the BTS shelter can be monitored via a smartphone as well 

asgettingnotificationsbothinemail,smartphoneandintheBlynkapplication. 

 

 
Padmavathi.  J, Giridharan.S, Jebastin Sonia Jas.M,  IEEE, “Identification of 

Heavymetals in Seafood using IoT”, ICSCAN Transactions on Ocean Management, 

2020Intoday’s world, there are many contaminations of heavy metals in the foods 

duringexport. Due to many industrial pollutions, water is contaminated with industrial 

wasteand it is mixed with the rivers and seawater. Industrial waste is mixed with the 

waterbodies and causes health issues to both the human being and then to the 

organism inthe water bodies. So, when the organism in the water is affected then it is 

consumedby the human being causing many health effects. A recent issue occurred 

in Japan inMay 1956, four patients from the city of Mina Mata on the east coast of the 

southernJapaneseislandofKyushuwereadmittedtothehospitalwithseverebafflingsympto 

ms. Mina Mata  Disease is  the methyl mercury poisoning that occurred 

inhumanswhoingestedfishandshellfishcontaminatedbyMeHg(HeavyMetal)discharged 

in wastewater from a chemical plant (Chisso. Co. Ltd). As of March 2001,2,265 

victims had been officially recognized (1,784 of whom had died). A secondoutbreakof 

MinaMatadiseaseoccurredin NiigataPrefecture in 1965. 

Haonan Liang, Hao Wei, Tian Zhang, Jida Huang, IEEE, “The Simulation of 

MarinePlastic Debris Distribution Based on Cellular Automata”, INCCASM 

Transactions onEnvironmental Science 2020Marine plastic debris is becoming an 

increasingly seriousmarine pollutant. Based on the comparative positions of marine 

plastic debris 

andmarinecurrentmovementandinordertodescribeandcomprehendtheextent,density, 

and distribution of the plastic debris in the gyre, the cellular automata modelwas 

introduced to analyze the marine plastic debris distribution. Through simulating,the 

cellular automata model perfectly and truly presented the moving process and thefinal 

distribution of plastic debris in the North Pacific Ocean. At the same time, theinfluence 

of dumping quantity and dumping place of the plastic debris on the finaldistributionis 

presented. 



20 
 

CHAPTER – 

IIIMETHODOLO 

GY 

3.1 BLYNK 
 

3.1.1 Introduction 

 
Blynk is a popular platform for building Internet of Things (IoT) applications. 

Itprovides a user-friendly interface for creating custom apps that can interact with awide 

range of devices, such as Arduino, Raspberry Pi, and ESP8266, among others.With 

Blynk, users can create mobile apps for controlling and monitoring their IoTprojects, 

without the need for extensive programming knowledge. The platform offersa drag-and-

drop interface that allows users to easily add buttons, sliders, and 

othercontrolstotheirapps.Blynkalsoprovidesacloudservicethatfacilitatesthecommunicati 

onbetweentheappandthedevices.Thismeansthatuserscanremotelymonitorandcontrolth 

eirdevicesfromanywherewithaninternetconnection. 

Inadditiontotheuser-friendlyinterface,Blynkalsoprovidesavarietyoflibraries and 

code examples for popular hardware platforms, which makes it easier fordevelopers 

to integrate Blynk into their projects. The platform also supports a widerange of 

communication protocols,  including Bluetooth,  Wi-Fi, Ethernet, and 

cellular.Overall,Blynkisapowerfulandflexibleplatformthatmakesiteasyfordevelopersand 

hobbyiststobuildcustomIoTapplications.Itsintuitiveinterfaceandcomprehensive 

documentation  make it  accessible for beginners,  while  its 

advancedfeaturesandflexibilitymakeitapopularchoiceformoreexperienceddevelopers 

3.1.2 History 

 
Blynk was founded in 2015 by Pavel and Dmitry Petrman, two brothers 

fromRussia who had a passion for electronics and software development. They wanted 

tocreate a platform that would make it easier for people to build and control Internet 

ofThings (IoT) projects. Initially, the Petrman brothers developed Blynk as an open-

source project, which quickly gained popularity among developers and 
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hobbyists. 

Theplatformalloweduserstocreatecustommobileappsthatcouldcommunicatewith 



22 
 

their IoT devices, without the need for extensive programming knowledge. As 

Blynkgrew in popularity, the Peterman brothers decided to turn it into a commercial 

product.In 2016, they launched a Kickstarter campaign to fund the development of 

Blynk 2.0,which would be a more powerful and flexible version of the platform. The 

campaignwassuccessful, raisingover $28,000. 

Since then, Blynk has continued to evolve and expand its capabilities. It 

hasadded support for new hardware platforms and communication protocols and 

hasdeveloped a cloud service to facilitate the communication between the app and 

thedevices.Blynkalsooffersavarietyoffeaturesforbusinessesandenterprises,suchas 

data logging and analytics. Today, Blynk is used by thousands of developers 

andhobbyists around the world to build custom IoT applications. Its intuitive interface 

andcomprehensive documentation make it accessible for beginners, while its 

advancedfeaturesandflexibilitymakeitapopularchoiceformoreexperienceddevelopers. 

3.1.3 Designphilosophy&Feature 

 
Blynk is designed to make it easy for developers and hobbyists to build 

customInternet   of Things (IoT)  applications without the  need  for  extensive 

programmingknowledge.Itsdesignphilosophyiscenteredaroundsimplicity,flexibility,and 

accessibility. Simplicity: Blynk provides a user-friendly interface that allows users 

tocreate mobileapps for controlling and monitoringtheir IoT projects.Theplatformoffers 

a drag-and-drop interface that allows users to easily add buttons, sliders, andother 

controls to their apps. This makes it easy for beginners to get started with 

IoTdevelopment. Flexibility:Blynk is a flexible platformthat can be used with a 

widerange of devices, such as Arduino, Raspberry Pi, and ESP8266, among others. It 

alsosupportsawiderangeofcommunicationprotocols,includingBluetooth,Wi-Fi,Ethernet, 

and cellular. This  makes  it easy for developers to integrate Blynk into 

theirexistingprojects.Accessibility:Blynkprovidescomprehensivedocumentationandcod 

eexamplesthatmakeiteasyfordeveloperstogetstartedwiththeplatform.Italso  offers  a 

cloud service that facilitates the communication between the app and thedevices. This 

means that  users  can   remotely  monitor and  control their  devices 

fromanywherewithaninternetconnection. SomeofthekeyfeaturesofBlynkinclude: 
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Customizable mobile app interface: Blynk allows users to create custom mobile 

appsforcontrollingandmonitoringtheirIoTprojects.Theplatformoffers avarietyofwidgets, 

such as buttons, sliders, and graphs, that can be easily  added to  the 

appinterface.Cloudservice:Blynkprovidesacloudservicethatfacilitatesthecommunicatio 

nbetweentheappandthedevices.Thismeansthatuserscanremotely monitor and control 

their devices from anywhere with an internet connection.Code libraries: Blynk offers a 

variety of libraries and code examplesfor popularhardware platforms, which makes it 

easier   for  developers  to   integrate   Blynk  into 

theirprojects.Dataloggingandanalytics:Blynkprovidesdataloggingandanalyticsfeatures 

that allow users to track and analyze data from their IoT projects. This can 

beusefulformonitoringperformance,identifyingissues,andmaking improvements. 

Overall,Blynkisapowerfulandflexibleplatformthatmakesiteasyfordevelopersandhobbyist 

stobuildcustomIoTapplications.Itsintuitiveinterfaceandcomprehensive documentation 

make it accessible for beginners, while its 

advancedfeaturesandflexibilitymakeitapopularchoiceformoreexperienceddevelopers. 

3.1.4 SyntaxandSemantics 

 
Blynk uses a simple syntax that is easy to learn and use, even for beginners. 

Theplatform provides a set of widgets that can be added to the mobile app interface, 

suchas buttons, sliders, and graphs. These widgets are used to create the user 

interfacefor the app. To use Blynk, developers need to create a project in the Blynk 

app, andthen download the code for their device from the Blynk website. The code for 

thedevice includes a library that contains the Blynk functions, which can be used 

tocommunicatewith theBlynk cloud service. 

For example, a button widget in the Blynk app can be linked to a virtual pin on thedevice. 

When the button is pressed in the app, it sends a signal to the virtual pin onthe device, 

which can be used to trigger an action, such as turning on a LED. Overall,the syntax 

and semantics of Blynk are designed to be simple and intuitive, while stillprovidinga 

powerfulset offeaturesfor building customIoTapplications. 



24 
 

3.2 STATEMENTSANDCONTROLFLOW 

 
In Blynk, the statements and control flow are based on the Arduino 

programminglanguage, with additional functions specific to Blynk. Blynk programs 

typically consistof a setup() function and a loop() function. The setup() function is called 

once whenthe device starts up, and is used to initialize the device and establish a 

connection tothe Blynk server. The loop() function is called repeatedly and is used to 

handle inputsfromtheBlynkapp,processdatafrom sensors,andcontroloutputsto 

thedevice. 

Blynk also supports a range of control flow statements, such as if, else, while, and 

for,which can be used to control the behavior of the program based on inputs from 

theBlynk app or data from sensors. Here's an example of an if statement in a 

Blynkprogram. 

In this example, the analog Read() function reads the value of an analog 

sensorconnectedtopinA0,andtheifstatementchecksifthevalueisgreaterthan500.Ifthe 

value is greater than 500, the digital Write() function sets the LED pin to 

high,otherwise it sets it to low. Overall, the statements and control flow of Blynk are 

similarto the Arduino programming language, with additional functions and features 

specificto Blynkfor communicating with the appandthe cloudservice. 

3.2.1 Expressions 

 
Expressions in Blynk are used to perform mathematical operations or manipulate 

datareceivedfromtheBlynkapporsensors.Blynksupportsarangeofarithmeticoperators,su 

chas+,-,*,/,%,aswellascomparisonoperators,suchas==,!=,<,>, 

<=,and>=. 

 
Expressions can also be used to manipulate data received from the Blynk app, suchas 

button states, slider values, and text input. Here's an example of using expressionsto 

control aLED 

Overall,expressionsinBlynkareusedtoperformmathematicaloperationsandmanipulate 

data received from the Blynk app or sensors, allowing for a wide range 

ofcustomizationsand functionalities inBlynkprojects. 
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3.2.2 Methods 

 
Blynk provides a range of methods or functions that can be used to interact with 

theBlynk app and cloud service, and to control hardware devices. Some of the 

commonlyusedmethods inBlynkare: 

Blynk.begin(auth, ssid, pass): This method is used to establish a Wi-Fi connection 

totheBlynk serverusingtheauthenticationtoken, Wi-FiSSID, andpassword. 

Blynk.run(): This method is used to run the Blynk service, which communicates 

withtheBlynk appandcloud serviceand receivesdatafromsensors. 

Blynk.virtualWrite(pin, value): This method is used to send a value to a virtual pin 

intheBlynk app,which canbe usedtocontrolwidgetsordisplaydata. 

Blynk.virtualRead(pin): This method is used to read the value of a virtual pin in 

theBlynkapp,whichcan beusedto controlhardwaredevicesordisplaydata. 

Blynk.syncVirtual(pin): This method is used to synchronize the value of a virtual 

pinbetween the Blynk app and the device, ensuring that the device always has the 

latestvalue. 

Blynk.notify(message): This method is used to send a notification message to 

theBlynkapp, whichcan be usedto alerttheuserofan eventorcondition. 

Blynk.email(to,subject,message):Thismethodisusedtosendanemailtoaspecifiedrecipie 

ntwithasubjectandmessage. 

Blynk.setProperty(pin, property, value): This method is used to set a property of 

awidgetintheBlynkapp, suchas color, label,or font. 

Blynk.virtualWrite(pin, value) with BLYNK_WRITE(pin): This pair of methods are 

usedtogether to receive data from a widget in the Blynk app and perform an action 

basedon the value. The BLYNK_WRITE() function is automatically called when data 

isreceived fromthespecifiedpin. 

3.2.3 WorkingProcess 
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BlynkisanInternetofThings(IoT)platformthatallowsyoutobuildmobileapplications to 

control and monitor hardware devices. The platform consists of 

threemaincomponents:theBlynkapp, theBlynkserver,andtheBlynklibrary. 

The working process of Blynk can be summarized in the following 

steps:1.DownloadandinstalltheBlynkapponyourmobiledevicefrom theappstore. 

2. Create a new project in the Blynk app and choose the type of hardware device 

youwant to control. Blynk supports a wide range of devices, including Arduino, 

RaspberryPi,ESP8266,andmany more. 

3. GenerateanauthenticationtokenforyourprojectintheBlynkapp.Thistokenwillbeusedtoc 

onnect your hardwaredevicetothe Blynkserver. 

4. DownloadandinstalltheBlynklibraryforyourhardwaredevice.Thelibraryprovides a set 

of functions that allow your device to communicate with the Blynkserver. 

Write code for your hardware device using the Blynk library. This code will establish 

aconnectiontotheBlynkserverusingtheauthenticationtokengeneratedinstep3. 

Create a user interface for your project in the Blynk app. You can add buttons, 

sliders,graphs,and otherwidgets tocontrol andmonitoryourhardwaredevice. 

Connect your hardware device to the internet and run the code you wrote in step 5.Your 

device will now be able to communicate with the Blynk server and update 

theuserinterface inthe Blynk app in real-time. 

Use the user interface in the Blynk app to control and monitor your hardware 

devicefromanywhere in theworld. 

Overall, Blynk provides an easy-to-use platform for building IoT applications that 

canbecontrolledandmonitoredfromamobile device. 

3.3 INTERNETOFTHINGS 

 
IoT stands for Internet of Things, which refers to the network of physical objects 

or"things"that areembeddedwithsensors,software,andothertechnologiestoconnect 
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and exchange data with other devices and systems over the internet.IoT devices 

canrange from simple sensors and smart home appliances to more complex 

industrialmachinery and transportation systems. The data generated by these devices 

can beused to optimize performance, increase efficiency, and improve decision- 

making.Thewidespread adoption of IoT technology has led to the creation of new 

industries,improvedproductandserviceofferings,andenhancedcustomerexperiences.H 

owever, it has also raised concerns about privacy, security, and the potential 

misuseof personal data. One of the unique aspects  of IoT technology is that it 

enablesphysical objects to be connected and communicate with each other over the 

internet,withoutrequiringhuman intervention. 

This connectivity allows for real-time data collection, analysis, and decision- 

making,which can lead to improved efficiency, productivity, and cost savings across a 

varietyofindustries.AnotheruniqueaspectofIoTisitsabilitytointegratewithotheremergingt 

echnologiessuchasartificialintelligence,machinelearning,andblockchain,enablingeveng 

reaterinnovationandpotentialapplications.IoTtechnology is also unique in that it has 

the potential to transform entire industries anddisrupt traditional business models. For 

example, the rise of smart homes, smartcities, and connected cars are all examples 

of how IoT is changing the way we live,work, and interact with ourenvironment. 

However, this technology also presentsunique challenges in terms of security, 

privacy, and interoperability, which must beaddressedto ensure itslong-termsuccess 

andadoption. 

3.4 AURDINOIDE 

 
The Arduino Integrated Development Environment (IDE) is an open-source 

softwareapplicationusedtowriteanduploadcodetoArduino- 

compatiblemicrocontrollerboards.TheIDEprovidesanintuitiveinterfaceforwritingcodeint 

heArduinoprogramminglanguage,whichisbasedonCandC++.TheArduinoIDEincludesat 

ext editor for writing code, a compiler for converting the code into a binary format 

thatcan be executed by the microcontroller, and a uploader for transferringthe 

binarycode to the board. The IDE also includes a variety of built-in functions and 

libraries,whichmakeiteasytoworkwithdifferentcomponentsandsensorscommonlyusedin 
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electronics projects. The IDE is compatible with a range of boards, including thepopular 

Arduino Uno, Nano, and Mega boards, as well as other boards based on theAT mega 

and SAM microcontrollers. It is also available for Windows, Mac, and 

Linuxoperatingsystems. 

Overall, the Arduino IDE is a powerful tool for beginners and advanced users 

alike,providing an easy-to-use interface for programming and uploading code to a 

variety ofmicrocontroller boards. Its accessibility, affordability, and versatility make it a 

popularchoice for DIY electronics projects and educational purposes. The Arduino is 

uniquebecause of its versatility and accessibility. It is an open-source hardware and 

softwareplatform that can be used for a wide range of applications, from simple DIY 

projects tocomplexroboticsand automationsystems. TheArduinoisdesignedtobeuser- 

friendly and easy to use, even for beginners with little or no programming 

experience.Its programming language is based on C and C++, but it uses a simplified 

syntax andincludes a variety of built-in functions and libraries that make it easy to 

work 

withdifferentcomponentsandsensors.AnotheruniquefeatureoftheArduinoisitsaffordabilit 

y.Thehardwarecomponentsarerelativelyinexpensiveandwidelyavailable, making it an 

accessible option for hobbyists,  students, and professionalsalike.The Arduino 

community is also a unique aspect of the platform. It is a large andactive community 

of users  and  developers  who share  their projects,  knowledge, 

andresourcesonline.Thiscommunityprovidesawealthofinformationandsupport,making it 

easy to learn and troubleshoot Arduinoprojects. Overall, the Arduino'sversatility, 

accessibility,  affordability, and supportive  community  make it  a  unique 

andpopularplatformfor electronics enthusiastsand professionalsalike. 

3.5 EXISTINGSYSTEM 

 
Aquaticgarbagemanagementsystemsaredesignedtoaddresstheproblemofmarine 

debris and pollution in bodies of water such as oceans, lakes, and rivers.Currently, 

there are several existing systems that aim to manage aquatic garbageSkimmer 

boats These are boats equipped with a net or a suction device that cancollect floating 

garbage from the water's surface. The collected debris can be 

sorted,recycledordisposedofappropriately.TrashbarriersThesearephysicalbarriers 
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installed in rivers and waterways to capture floating debris. The barriers work 

byinterceptingfloatingtrashbeforeitreachesdownstreamandcollectingitinadesignatedare 

aforlaterdisposal.TrashskimmersThesearespecializedboatsequippedwithaconveyorbel 

tthatcanscoopfloatingtrashfromthewateranddeposit it in a container on board. These 

boats can collect large quantities of garbageina short amountoftime. 

Wastemanagementbarges:Thesearelargeboatsequippedwithsortingandprocessing 

equipment that can collect and sort trash from the water. The processedwaste can 

then be recycled, composted, or disposed of in an environmentally friendlymanner. 

Automated marine debris collection systems. These systems use artificialintelligence 

and robotics to detect, track and collect marine debris 

autonomously.Thesesystemscanidentifyandcollectawiderangeofdebris,includingmicro 

plastics,fishingnets,andothermarinedebris.Theseaquaticgarbagemanagement 

systems are being used in various parts of the world to manage marinedebris and 

pollution. While these systems have proven to be effective, there is a needfor more 

innovative and sustainable solutions to address the growing problem ofmarine 

debris.The unique features of these existing systems make them effective inmanaging 

aquatic garbage in different environments and situations. However, there isstill a need 

for more innovation in this area to address the growing problem of 

marinedebrisandpollution 

 

 
3.5.1 Drawbacks 

 
While existing garbage management systems for aquatic environments have 

proveneffective, there are some drawbacks and limitations associated with them. Here 

are afewexamples 

Limited reach Most aquatic garbage management systems are designed for use 

inspecific environments, such as rivers, harbors, or nearshore areas. This means 

thatthey may not be effective in other environments, such as open ocean or deep 

seaenvironments. 
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Cost: Many aquatic garbage management systems can be expensive to acquire 

andoperate,particularlythosethatuseadvancedtechnologiessuchasartificialintelligenceo 

r robotics. 

MaintenanceSomeaquaticgarbagemanagementsystemsrequireregularmaintenance to 

ensure they are operating correctly and efficiently. This can be time-consumingand 

costly,particularly forsystemsthatareusedfrequently. 

EnvironmentalimpactSomeaquaticgarbagemanagementsystems,suchasskimmer 

boats and trash barriers, can have a negative impact on the environment ifthey are 

not used correctly. For example, skimmer boats can cause water turbulence,which 

can disturb marine life, and trash barriers can obstruct the flow of water, 

whichcanaffectthe naturalecosystem. 

Dependence on human intervention Many aquatic garbage management 

systemsrequire human intervention to operate effectively. This means that they may 

not 

beabletofunctionautonomouslyandmayrequiresignificantresources,suchaspersonnelan 

dtime, tooperate. 

Overall, while existing aquatic garbage management systems have proven effective 

inmanaging marine debris, there is still a need for innovation and improvement 

toaddressthese drawbacks andlimitations. 

3.6 PROPOSEDSYSTEM 

 
The Whole system works under two 

modules1.DataAcquisition 

2.DataAnalysis 

3.6.1 DataAcquisition 

 
Dumps of plastics collected from the aquatic river belt are fed through the 

conveyorsand collected to the bins The levels of the bins are monitored via a distance 

sensorandthedata is published tothe cloud throughBLYNKWEB Server 

3.6.2 DataAnalysis 



31 
 

The trash collected is per processed via metal sensors and bins are 

segregated.According to the filling rate users will be intimated with notifications. If there 

is someanomalous changes or peek dump. The emergency state is declared and 

notified tothehealth worker, through webapplications. 

There are several proposed systems for aquatic garbage management that aim 

toimproveuponexistingsystems.Hereare afew examples: 

Drones:Unmannedaerialvehicles(UAVs)canbeequippedwithcamerasandsensors to 

detect and track floating debris in open water. The drones can then 

guideboatstothedebris forcollection. 

Underwater drones: Autonomous underwater vehicles (AUVs) can be used to 

detectand collect debris on the ocean floor, including microplastics and other small 

debristhatare difficult to seewiththenakedeye. 

Aquatic robots: Robots equipped withsensors and artificial intelligence can detectand 

collect debris autonomously. These robots can be deployed in areas that 

aredifficultordangerous for humans toaccess. 

Biodegradable traps: Traps made of biodegradable materials can be deployed 

inwaterways to collect debris. These traps can then be collected and disposed of in 

anenvironmentallyfriendlymanner. 

Ocean-cleaning vessels: Large, specialized vessels can be equipped with sorting 

andprocessing equipment tocollect and dispose of marine debris. These vessels 

canalso be used to deploy drones and other technologies to detect and collect 

debrismoreefficiently. 

These proposed systems aim to improve upon existing aquatic garbage 

managementsystems by addressing some of the limitations and drawbacks associated 

with them.They leverage new technologies and approaches to detect and collect 

marine debrismore efficiently and sustainably. However, like existing systems, they will 

requirecarefulplanning,implementation,andmaintenancetoensuretheyareeffectiveandd 

onotharmthe environment. 
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3.6.3 Advantages 

 
Inourproposedsystemwenotonlycollecttheplasticdebrisfromtheriverbedweundergoa 

process ofsegregationofplasticwaste 

Sinceoursystemisconnectedtothecloudstoragenetwork,wecanabletopredicttheamount 

ofplastic wastefromtheworkingsite 

DataaredirectedtotheIoTsystem togetinstantresultsinthesegregationprocess 

 
Due to the data analysis process, we can able to recycle the plastic waste into 

aprofitableresource 

African companies owned by woman Entrepreneur working on with recycling of 

plasticto sandalfootwearneed a segregated bundleof plastic debris 

The proposed systems for aquatic garbage management have several 

advantagesoverexisting systems,including: 

Improved efficiency the proposed systems leverage advanced technologies such 

asdrones, underwater robots, and artificial intelligence to detect and collect debris 

moreefficiently,which canleadto moreeffectivecleanup efforts. 

ReducedenvironmentalimpactSomeoftheproposedsystems,suchasbiodegradable 

traps, aim to reduce the environmental impact of cleanup efforts byusingmaterials that 

are safefortheenvironment. 

Increased safety Autonomous systems, such as aquatic robots and drones, can beused 

in dangerous environments, such as in areas with strong currents or rough 

seas,reducingthe risk tohumanworkers. 

Lowercost Some of the proposed systems, such as drones and aquaticrobots, canbe 

operated at a lower cost than traditional cleanup efforts, which can make 

themmoreaccessibletoorganizations with limitedbudgets. 

Greater reach Some of the proposed systems, such as drones and ocean- 

cleaningvessels, can cover larger areas of water, allowing for more comprehensive 

cleanupefforts. 
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Overall, the proposed systems offer several advantages over existing systems 

foraquatic garbage management and could help to address the growing problem 

ofmarinedebrisandpollutioninamoreefficient,sustainable,andcost-effectiveway. 
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CHAPTER –IV 

HARDWAREANDSOFTWAREDESCRIPTION 

 
4.1 NODEMCUESP8266WI-FIDEVELOPMENTBOARD 

NodeMCU   is  an  open-source  firmware  for  which  open-source 

prototypingboarddesigns are available. The name "NodeMCU" combines "node" and 

"MCU" (micro-controller unit). The term "NodeMCU" strictly speaking refers to the 

firmware  ratherthan the associateddevelopmentkits.   Boththe  firmware and 

prototypingboarddesigns 

areopensource.ThefirmwareusestheLuascriptinglanguage.Thefirmware is based on 

the Eula project and built on the Espressif Non-OS SDK forESP8266. It uses 

manyopen-source projects,   such as a-JSON and  SPIFFS.  Due  toresource 

constraints, users need to select the modules relevant to their project andbuild a 

firmware tailored to their  needs.  Support for  the  32-bit ESP32  has also 

beenimplemented. The prototyping hardware typically used is a circuit board 

functioningas a dual in-line package (DIP) which integrates a USB controller with a 

smallersurface- mounted board containing the MCU and antenna. The choice of the 

DIPformat allows for easy prototyping on breadboards. The design was initially 

based                                                ontheESP-12moduleoftheESP8266,whichisaWi- 

FiSoCintegratedwithaTensilicaXtensaLX106core, 

widelyusedinIoTapplications(seerelatedprojects). 
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Fig4.1NodeMCUESP8266Wi-FiDevelopmentBoard 
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AsshowninFig4.1NodeMCUisuniqueinthatitcombinesthepowerandflexibilityoftheESP8 

266chipwithaneasy-to-usedevelopmentplatform.Itprovidesaconvenient  way   for 

developers  to quickly  prototype   and    develop   IoT 

applicationswithouthavingtoworryaboutlow- 

leveldetailsofprogrammingandhardwareinteraction.SomeoftheuniquefeaturesofNodeM 

CUincludeLuaScriptingLanguage: NodeMCU uses  Lua, a  lightweight scripting 

language that is easy to learnand use. This makes it accessible to a wide range of 

developers,       regardless              of 

theirprogrammingbackground.IntegratedDevelopmentEnvironment(IDE)NodeMCUincl 

udesanintegrateddevelopmentenvironment(IDE)thatprovidesasimpleinterfaceforuploa 

dingcodeandinteractingwiththeESP8266chip.Wi-FiConnectivity The ESP8266 chip 

has built-in Wi-Fi capabilities, which makes it easy toconnect to the internet and other 

devices. Low Cost the NodeMCU board is veryaffordable, which makes it an attractive 

option for developers who want to experimentwith IoT applications without spending a 

lot of  money.    Large      Community 

NodeMCUhasalargeandactivecommunityofdevelopersandenthusiastswhosharecode,ti 

ps,andadviceonhow to get themostout oftheplatform. 

4.2 SINGLECHANNELRELAYMODULEWITHOPTO-COUPER 
 

A single channel relay module with an opto-coupler is a type of electronic module thatis 

used to control the operation of an electrical circuit or device. The relay moduleconsists 

of a single relay, which is an electrically operated switch, and an opto-coupler, which is 

an electronic component used to isolate and protect the controlcircuitry from high 

voltage or current signals.The opto-coupler in the relay moduleprovides electrical 

isolation between the control circuitry and the load circuit, whichhelps to prevent any 

electrical noise or interference from affecting the control 

circuitry.Thisalsoprotectsthecontrolcircuitryfromanyhighvoltageorcurrentspikesthatmay 

occur in the load circuit. The relay module can be controlled by a microcontrolleror other 

electronic device, which sends a signal to the opto-coupler to activate therelay. When 

the relay is activated, it allows current to flow through the load circuit,which can be used 

to control the operation of a motor, light, or other electrical 

device.Singlechannelrelaymoduleswithopto-couplersarecommonlyusedinindustrial 
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automation,homeautomation,andotherelectronicapplicationswhereelectricalisolation 

and protectionis required. They arealso often usedinDIY electronicsprojects, as they 

are easy to use and can be controlled with a wide range of electronicdevices. 

 

 
 

Fig4.2SingleChannelRelayModulewithOpto-Coupler 
 

From Fig 4.2 a relay is an electrically operated switch. It consists of a set of 

inputterminalsforasingle ormultiplecontrolsignals,and aset of 

operatingcontactterminals. The switch may have any number of contacts in multiple 

contact forms,such as make contacts, break contacts, or combinations thereof. Relays 

are usedwhere it is necessary tocontrol acircuit by anindependent low-power signal, 

orwhereseveral circuitsmustbe controlledbyone signal. 

Relays were first used in long-distance telegraph circuits as signal repeaters: 

theyrefresh the signalcoming in from one circuitby transmitting it to another 

circuit.Relayswereusedextensivelyintelephoneexchangesandearlycomputerstoperform 

logical operations.  The traditional form of a  relay uses an  electromagnet 

tocloseoropenthecontacts,butotheroperatingprincipleshavebeeninvented,suchas in 

solid-state relays which  use semiconductor  properties for control without 

relyingonmovingparts.Relayswithcalibrated 

operatingcharacteristicsandsometimesmultipleoperatingcoilsareusedtoprotectelectrica 

lcircuitsfromoverloadormultiple 
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operating coils are used to protect electrical circuits from overload or faults, in 

modernelectricpower. 

4.3 ASIDESHIFT DCMOTOR 

 
From Fig 4.3 a Side shaft DC Motor is any of a class of rotary electrical motors 

thatconvertsdirectcurrent(DC)electricalenergyintomechanicalenergy.Themostcommon 

types rely on the forces produced by magnetic fields. Nearly all types of DCmotors have 

some internal mechanism, either electromechanical or electronic, toperiodicallychange 

thedirectionof current inapartofthemotor. 

DC motors were the first form of motor widely used, as they could be powered 

fromexisting direct-current lighting power distribution systems. A DC motor's speed can 

becontrolled over awide range, using either a variable supply voltage or by changingthe 

strength of the current in its field windings. Small DC motors are used in 

tools,toys,andappliances. 

The universalmotor can operate on direct current but is a lightweightbrushed 

motor used for portable power tools and appliances. Larger DC motors 

arecurrentlyusedinthepropulsionofelectricvehicles,elevators,andhoists,andindrivesfors 

teelrollingmills.Theadventofpowerelectronicshasmadethereplacement of DC motors 

with AC motors possible in many applications. A side-shaftDC motor is a type of 

electric motor that is designed to drive a load through a side-mounted shaft. Unlike 

other types of motors, which typically have a shaft that extendsfrom the center of the 

motor, a side-shaft motor has a shaft that is mounted on theside ofthe motorbody. 

This type of motor is often used in applications where a compact motor design 

isrequired, such as in robotics, automation, and other industrial applications. The side-

shaft design allows the motor to be mounted in tight spaces, and the shaft can beused 

to directly drive a load without the need for additional gearing or 

transmissioncomponents. To control the speed and direction of a side-shaft DC motor,

 a 

motorcontrolleristypicallyused.Thecontrollerregulatesthevoltageandcurrentsupplied 
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to the motor, which in turn controls the speed and torque of the motor. The 

motorcontrollercanalsoreversethepolarityofthemotortochangeitsdirectionofrotation. 

 

Fig4.3 ASideshaftDCMoto 

 
 

4.4 PROXIMITYMETALDETECTOR 

 
A proximity sensor is a non-contact sensor that detects the presence of an 

object(often referred to as the “target”) when the target enters the sensor’s field. 

Dependingonthetypeofproximitysensor,sound,light,infraredradiation(IR),orelectromagn 

etic fields may be utilized by the sensor to detect a target. Proximitysensors are used 

in phones, recycling plants, self-driving cars, anti-aircraft systems,and assembly lines. 

There  are  many types  of proximity sensors, and they each 

sensetargetsindistinctways.Thetwomostusedproximitysensors 

aretheinductiveproximity sensor and the capacitive proximity sensor. An inductive 

proximity sensorcan only detect metal targets. This is because the sensor utilizes an 

electromagneticfieldWhenametaltargetenterstheelectromagneticfield,theinductivechar 

acteristicsofthemetalchangethefield’sproperties,therebyalertingtheproximity sensor of 

the presence of a metallic target. Depending on how inductive themetal is, the target 

can be detected  at either  a greater or  shorter  distance. 

Capacitiveproximitysensors,ontheotherhand,arenotlimitedtometallictargets.Theseproxi 

mitysensorscandetectanythingthatcancarryanelectricalcharge.Capacitive 
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sensors are commonly used in liquid-level detection. Possible targets for 

capacitivesensors include but are but not limited to glass, plastic, water, wood, metals, 

and amyriadof targetsofother materials 

 

 
 

Fig4.4ProximitySensor NPNtype 

 
A proximity metal detector is a unique type of metal detector that is designed to 

detectmetal objects within a certain distance from the detector. These detectors work 

byemitting a high-frequency electromagnetic field and detecting changes in the 

fieldcaused by the presence of a metal object. One of the unique features of 

proximitymetal detectors is their ability to detect metal objects without the need for 

physicalcontact. This makes them ideal for use in applications where contact with the 

metalobjectisnot desirableorpractical, such asinindustrialsettings wherethe 

metalobject may be moving or where contact could cause damage to the detector, or 

theobjectbeingdetected.Proximitymetaldetectorsarealsoknownfortheirhighsensitivityan 

daccuracy.They are often usedin applications wherethe sizeandshape of the metal 

object being detected can vary, as they can detect small orirregularlyshapedobjects 

withease. 

Someofthecommonapplicationsforproximitymetaldetectorsincludesecurityscreening at 

airports and other high-security facilities, quality control in manufacturing,and detection 

of metal objects in food processing and packaging industries. They 

arealsousedinarchaeologicalsurveysandotherscientificapplicationswherethedetectiono 

fmetal objects is important. 
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4.5 SR04ULTRASONICMODULE 

 
An ultrasonic sensor is a device that uses high frequency sound waves to 

detectobjects and measure distances. These sensors typically emit a sound wave at 

afrequency above the range of human hearing (typically between 20kHz and 

200kHz),and then measure the time it takes for the sound wave to bounce back from 

an objectand return to the sensor. By measuring the time, it takes for the sound wave 

to 

traveltoandfromanobject,thedistancebetweenthesensorandtheobjectcanbecalculated. 

 

 
 

Fig4.5 UltrasonicModule 

 
From Fig 4.5 ultrasonic sensors are commonly used in a variety of applications, suchas 

object detection, distance measurement, and level measurement. They are oftenused 

in industrial automation and robotics, as well as in automotive applications 

suchasparkingsensorsandcollisionavoidancesystems.TheHC-SR04UltrasonicDistance 

Sensor is a sensor used for detecting the distance to an object using sonar.It's ideal for 

any robotics projects you have which require you to avoid objects, bydetecting 

howclose they are you can steer away from them! The HC-SR04 uses non-contact 

ultrasound sonar to measure the distance to an object and consists of 

twoultrasonictransmitters(basicallyspeakers),areceiver,andacontrolcircuit.The 
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transmitters emit a high-frequency ultrasonic sound, which bounces off any 

nearbysolidobjects,andthereceiverlistensforanyreturnecho.Thatechoisthenprocessed 

by the control circuit to calculate the time difference between the signalbeing 

transmitted and received. This time can subsequently be used, along with someclever 

math, to calculate the distance between the sensor and the reflecting object!We 

havethis sensor, andalong withour Ultrasonicmounting kit,you can easilyattachthis 

sensor to your projectand  get measuring  distances! 

UsinganUltrasonicwecanconnectupto4oftheseHC- 

SR04sensorstoobtainprecisedistancemeasurementswithouteffectingCPUload,oraltern 

ativelyyoucanconnectonedirectlyto yourRaspberry Piusingafew 

resistors;seethistutorialfordetails. 

4.6 SOFTWARELIST 

 
4.6.1 Arduino IDE 

 
TheArduinoIntegratedDevelopmentEnvironment(IDE)isacross- 

platformapplication(forWindows,macOS,Linux)thatiswritteninfunctionsfromCandC++.It 

is used to write and upload programs to Arduino compatible boards, but also, withthe 

help of third-party cores, other vendor development boards. The source code forthe 

IDE is released under the GNU General Public License, version The Arduino 

IDEsupportsthelanguagesCandC++usingspecialrules  ofcodestructuring.TheArduino 

IDE supplies a software library from the Wiring project, which provides manycommon 

input and output procedures.User-written code only requires two basicfunctions, for 

starting the sketch and the  main program   loop,  that  are compiled 

andlinkedwithaprogramstubmain()intoanexecutablecyclicexecutiveprogramwiththe 

GNU toolchain, also included with the IDE distribution. The Arduino IDE employsthe 

program  argued to convert the executable code into a  text  file in 

hexadecimalencoding that is loaded into the Arduino board by a loader program in the 

board'sfirmware By default, argued is used as the uploading tool to flash the user 

code ontoofficial Arduino boards. Arduino IDE is a derivative of the Processing IDE, 

however asof version 2.0, the Processing IDE will be replaced with the Visual Studio 

Code-basedEclipseTheia IDEframework 
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Fig4.6.1 Arduino IDE 

 
With the rising popularity of Arduino as a software platform, other vendors started 

toimplement custom open-source compilers and tools (cores) that canbuild andupload 

sketches to other microcontrollers that are not supported by 

Arduino'sofficiallineofmicrocontrollers. 

As shown in Fig 4.6.1 the Arduino IDE (Integrated Development Environment) is 

anopen-source software program used to write, compile and upload code to 

Arduinoboards.Arduinoisanopen-sourceelectronicsplatformbasedoneasy-to- 

usehardware and software that allows you to create a wide range of projects, from 

simpleLED displays to complex robotics and automation systems. The Arduino IDE 

providesan intuitive graphical interface for creating and uploading code to the Arduino 

board. Itincludes a code editor with syntax highlighting, code completion, and error 

checkingfeatures, as well as a serial monitor for debugging and testing your code. 

The IDEcomeswithalargelibraryofpre-writtencode,knownassketches,thatcanbeused 
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as building blocks for your own projects. It also supports third-party libraries, 

whichcan be downloaded and added to the IDE to extend its functionality. One of the 

mainadvantagesoftheArduinoIDEisitssimplicityandeaseofuse,makingitaccessibleto 

beginners and experts alike. The IDE abstracts away much of the complexity 

ofembedded programming, allowing users to focus on the functionality of their 

projectsrather than the intricacies of programming. Overall, the Arduino IDE is an 

essentialtoolforanyoneinterestedindevelopingprojectsusingArduinoboards,anditspopul 

arity has led to a large community of users who share their projects, code, 

andexpertise online The Arduino is unique because of its versatility and accessibility. 

It isan open-source hardware and software platform that can be used for a wide range 

ofapplications,fromsimpleDIYprojectstocomplexroboticsandautomationsystems. 

The Arduino is designed to be user-friendly and easy to use, even for beginners 

withlittle or no programming experience. Its programming language is based on C 

andC++, but it uses a simplified syntax and includes a variety of built-in functions 

andlibraries that make it easy to work with different components and sensors. 

AnotheruniquefeatureoftheArduinoisitsaffordability.Thehardwarecomponentsarerelativ 

elyinexpensiveandwidelyavailable,makingitanaccessibleoptionforhobbyists, students, 

and professionals alike. The Arduino community is also a uniqueaspect of 

theplatform.Itis alarge and activecommunity of users 

anddeveloperswhosharetheirprojects,knowledge,andresourcesonline.Thiscommunityp 

rovidesa wealth of information and support, making it easy to learn and troubleshoot 

Arduinoprojects. Overall, the Arduino's versatility, accessibility, affordability, and 

supportivecommunity make it a unique and popular platform for electronics enthusiasts 

andprofessionalsalike 

4.6.2 Blynk 

 
Blynk is a popular Internet of Things (IoT) platform that allows developers to createand 

deploy IoT applications quickly and easily. While Blynk is primarily focused onproviding 

a platform for remote control and monitoring of IoT devices, it can also beused to 

generatereports. Blynkprovides a range of widgets that can be used 

tocollectdatafromsensorsandotherIoTdevices,suchasgraphs,gauges,anddata 
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tables. This data can then be visualized and displayed in real-time within the Blynkapp 

or exported to a CSV file for furtheranalysis. Togenerate reports using Blynk,you can 

use the Blynk API to retrieve data from your Blynk app and integrate it withthird-

partyreportingtools or services. 

For example, you could use a data visualization tool like Tableau or PowerBI to 

createcustom reports based on the data collected from your Blynk app.Another option 

is touse Blynk's built-in email functionality to automatically send reports to stakeholders 

ona regular basis This can be set up using Blynk's Eventor widget, which allows you 

totrigger actions based on various conditions, such as sending an email when a 

certainthreshold is reached. Overall, Blynk can be a useful tool for generating IoT 

reports, asit provides an easy-to-use platform for collecting and visualizing data, as well 

as arangeofintegrationoptionsfor exportingandautomatingreportgeneration. 

 

 
 

Fig4.6.2 BlynkApplicationSupportandInterface 

 
From Fig 4.6.2 Blynk was designed for the Internet of Things. It can control 

hardwareremotely, it can display sensor data, and it can store data, visualize it and do 

manyothercool things. 
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Therearethreemajorcomponentsintheplatform: 

 
1. Blynk App - allows to you create amazing interfaces for your projects using 

variouswidgetsweprovide. 

2. Blynk Server - responsible for all the communications between the smartphone 

andhardware. You can use our Blynk Cloud or run your private Blynk server locally. 

ItsopensourcecouldeasilyhandlethousandsofdevicesandcanevenbelaunchedonaRasp 

berry Pi. 

3. Blynk Libraries - for all the popular hardware platforms - enable communication 

withtheserver and processalltheincomingand outcomingcommands. 

Now imagine: every time you press a Button in the Blynk app, the message travels 

tothe Blynk Cloud, where it magically finds its way to your hardware. It works the 

samein the opposite direction and everything happens in a blynk of an eye. Blynk is 

aunique platform for developing Internet of Things (IoT) applications. It provides a 

user-friendly interface for creating custom mobile apps that can be used to control 

andmonitor a wide range of IoT devices. One of the unique features of Blynk is its 

drag-and- 

dropinterface,whichallowsuserstoeasilycreatecustomdashboardsforcontrollingtheirIoT 

devices.Userscanaddbuttons,sliders,gauges,andotherwidgets to their dashboard, and 

then link them to their IoT devices using Blynk'scloud-based service. Another unique 

feature of Blynk is its support for a wide range ofhardware platforms, including 

popular microcontroller boards like Arduino, RaspberryPi, and ESP8266. Blynk 

provides    libraries   and    codeexamples   for   each   of 

theseplatforms,makingiteasytogetstartedwithIoTdevelopmentevenifyouhavenoprior 

experience  with embedded  systems.   Blynk  also offers  a range  of features 

foradvancedusers,includingsupportforcustomAPIs,integrationwithpopularIoTplatforms 

like IFTTT   and  Zapier, and  the  ability to create custom widgets using 

HTML,CSS,andJavaScript. Overall,Blynkisauniqueplatformthat makesiteasyforanyone 

to create custom mobile apps for controlling and monitoring their IoT devices.Its drag- 

and-drop interface, support  for a   wide range of hardware platforms, 

andadvancedfeaturesmakeitapopularchoiceamongdevelopersandhobbyistsalike. 
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Blynk is a unique platform that allows users to easily build and control Internet ofThings 

(IoT) projects from their smartphones or tablets. It offers a user-friendly mobileapp that 

enables users to create custom interfaces, connect to various sensors anddevices, and 

remotely control and monitor their projects. One unique feature of Blynkis its drag-and-

drop interface builder. Users can easily create custom dashboards andcontrol panels 

for their projects without the need for any coding knowledge. Theplatform also offers a 

wide range of widgets and controls, including buttons, sliders,gauges, and graphs, 

making it easy to create interactive interfaces. Another uniquefeature of Blynk is its 

cloud-based infrastructure. The platform provides a secure andreliable cloud server 

that enables users to remotely control and monitor their projectsfrom anywhere in the 

world. This makes it easy to build IoT projects that can beaccessed and controlled from 

anywhere with an internet connection. Blynk is alsouniquein its support for a wide range 

of hardware platforms, includingArduino,Raspberry Pi, ESP32, and more. This means 

that users can build projects with theirpreferred hardware and easily integrate it with the 

Blynk platform. Overall, Blynk'suniquefeaturesanduser- 

friendlyplatformmakeitapopularchoiceforIoTenthusiasts and professionals looking to 

build and control their projects from theirmobiledevices 
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CHAPTER – 

VRESULTSANDANALYSI 

S 

 

 

5.1 RESULT 

 
TheresultsanddiscussionofAquaticgarbagemanagementeffortscanvarydepending on 

the specific strategies and methods used. However, some generaltrends and 

observations can be made based on research and case studies in thisarea. 

One of the main challenges of aquatic garbage management is the sheer volume 

ofwaste that enters water bodies every day. According to the United Nations, over 

8million tons of plastic end up in the oceans each year, causing significant harm 

tomarine life and ecosystems. Therefore, preventing waste from entering the water 

inthefirstplace isacrucialaspect ofanygarbagemanagementstrategy. 

Severalcountriesandorganizationshaveimplementedsuccessfulpreventionmeasures,su 

chasbanningsingle-useplastics,implementingrecyclingprograms,and promoting public 

education and awareness campaigns. For example, 

countrieslikeRwandaandBangladeshhavebannedplasticbagsandseenasignificantreduc 

tioninplastic wastein theirwaterways. 

However, even with prevention efforts in place, some waste will still inevitably end 

upin the water. Therefore, cleanup efforts are also necessary to remove waste from 

thewaterandpreventitfromcausingfurtherharm.Manualcleanupefforts,suchasbeach 

cleanups and volunteer efforts, can be  effective in removing large  pieces 

ofdebris.However, moreadvanced  technologies,such as drones 

andautonomousvehicles, are also being developed to make cleanup efforts more 

efficient and cost-effective. 

Another aspect of aquatic garbage management is recycling. Recycling can helpreduce 

the amount of waste that enters the water by turning waste materials into 

newproducts.However,recyclingcanbechallenginginsomecases,especiallyforcertain 
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types of plastics and other materials that are difficult to recycle. Therefore, researchand 

innovation in this area are essential to developing more efficient and 

effectiverecyclingprocesses. 

Overall, aquatic garbage management efforts have shown some success in 

reducingtheamountofwastethatenterswaterbodiesandcausingharmtomarineecosystem 

s. However,moreworkis neededtodevelopandimplement effectivestrategies for 

preventing waste and cleaning up the waste that is already in the water.Collaboration 

between governments, organizations, and individuals will be crucial inaddressingthis 

global issue. 

There have been several initiatives aimed at improving aquatic garbage 

management,andmanyof theseeffortshave shownpromising results.Forexample: 

TheOceanCleanup project:This project is alarge-scale effort toremoveplasticwaste from 

the Great Pacific Garbage Patch, a vast areaof floating trash in thePacific Ocean. The 

project uses a system of floating barriers to capture and collectplasticwaste, which 

isthentransported toshore forrecycling. 

Trash Free Seas Alliance: This is a partnership between businesses, NGOs, 

andgovernmentsaimedatreducingmarinelitter.Thealliancehaslaunchedseveralinitiative 

s, including a program to promote recycling and reduce waste in coastalcommunities. 

Waste collection and segregation in coastal communities: Many coastal 

communitiesaround the world have implemented waste collection and segregation 

programs toprevent waste from entering the water. These programs involve educating 

residentsabout proper waste disposal and providing waste collection facilities in areas 

close tothe water. 

Despite these efforts, there is still a long way to go in terms of effective 

aquaticgarbagemanagement.Challengessuchaslackoffunding,insufficientwastemanag 

ement infrastructure, and inadequate public awareness and education continueto 

hamper progress. 
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Moreover, while efforts to remove waste from the water are important, 

preventionremainsthemosteffectivestrategyforreducingmarinelitter.Thisinvolvesaddres 

sing the root causes of marine litter, such as overconsumption and 

improperwastedisposal,andpromoting sustainablepracticesatalllevelsofsociety. 

Inconclusion,whiletherehavebeensomepositiveresultsinaquaticgarbagemanagement, 

much more needs to be done to address the issue of marine litter. Thiswill require a 

combination of efforts, including prevention, cleanup, and recycling, aswell as greater 

public awareness and support from governments, NGOs, and theprivate sector. 

5.2 LIMITATIONSOFTHEPROJECT 

 
Aquatic garbage management systems are designed to help remove and managewaste 

in bodies of water such as oceans, lakes, and rivers. While these systems canbe 

effective in reducing the amount of garbage in aquatic environments, there aresome 

limitations to their effectiveness and implementation. Some of th e limitations ofaquatic 

garbage management systems include Limited coverage Aquatic garbagemanagement 

systems are typically designed to cover a specific area, such as a riveror a section of 

coastline. This means that they may not be able to effectively addressthe issue of 

garbage in larger bodies of water or in areas that are difficult to access.Maintenance 

Aquatic garbage management systems require regular maintenance toensure that they 

are functioning properly. This can be a costly and time-consumingprocess,especiallyif 

thesystemis in aremoteorhard-to-reach area. 

CostThecostofdesigning,building,andimplementinganaquaticgarbagemanagement 

system can be high. This can make it difficult for organizations withlimited funding to 

implement such systems on a large scale. Environmental impactWhile aquatic 

garbage management systems can help remove waste from bodies ofwater, the 

systems themselves can have an environmental impact. For example, theuse of boats 

or other machinery to collect garbage can create noise pollution 

anddisturbmarinelife.LimitedeffectivenessWhileaquaticgarbagemanagementsystemsc 

anhelpreducetheamountofgarbageinaquaticenvironments,theyarenotacompletesolutio 

ntotheproblem.Itisimportanttoaddresstherootcausesof 
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garbage in bodies of water, such as reducing the use of single-use plastics 

andimprovingwastemanagementpracticesonland. 

Aquatic garbage management systems, also known as marine litter 

managementsystems, are designed to collect, process, and dispose of waste materials

 in 

marineenvironments.Whilethesesystemshavethepotentialtoreducetheamountoftrashin 

oceans and waterways, there are several limitations that need to be 

considered,including Limited collection range Aquatic garbage management systems 

are limitedby their range, which can be affected by factors such as water currents, 

wind, andweather conditions. This means that even if a system is deployed in a 

certain          area, 

itmaynotbeabletocollectallthegarbagepresentinthesurroundingwaters.Maintenancereq 

uirements These  systems require  regular  maintenance  and 

upkeeptoensurethattheyarefunctioningproperly.Thiscanbechallenginginremotelocation 

s or harsh  marine environments  where maintenance crews may not  be 

readilyavailable. 

Cost The cost of designing, building, and operating aquatic garbage 

managementsystems can be significant, especially if the system needs to be 

customized for 

aparticularlocationorapplication.Fundingforthesesystemsmaybelimited,particularly in 

areas where there are competing priorities for resources. Impact onmarine life: The 

use of aquatic garbage management systems can have unintendedconsequences on 

marine life. For example, some systems may trap or harm marineanimals, or disrupt 

natural currents andwater flow.Limited effectiveness Evenwiththebest intentions 

andefforts, aquatic garbage management systems may not beable to remove all the 

trash in marine environments. There may be areas that aredifficult to access or clean, 

or types of waste that are not easily captured or 

processedbythesystemOverall,whileaquaticgarbagemanagementsystemscanbeeffecti 

vein reducing the amount of garbage in marine environments, they are not 

withoutlimitations and must be carefully designed and implemented to minimize 

negativeimpactsontheenvironment andmarinelife. 
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CHAPTEVI 

CONCLUSIONANDFUTUREWORK 

 
6.1 CONCLUSION 

 
In conclusion, the issue of marine litter poses a significant threat to our oceans 

andwaterways,andeffectiveaquaticgarbagemanagementiscrucialforprotectingmarine 

ecosystems and human populations that rely on water sources. While therehave been 

some promising results in aquatic garbage management efforts, such asprevention, 

cleanup, and recycling, there is still a long way to go to address the 

rootcausesofmarinelitter.Thisrequiresasustainedeffortfromallstakeholders,includinggov 

ernments, NGOs, businesses,and individuals. 

Effectiveaquaticgarbagemanagementwillrequireacombinationofprevention,cleanup, 

and recycling efforts, along with greater public awareness and support. It willalso 

require the development of new technologies, policies, and collaborations toaddress 

the challenges associated with marine litter. By working together to addressthisglobal 

problem, wecan help protect our oceans and waterways,reducetheimpact of pollution 

on wildlife, and promote sustainable practices for the benefit ofcurrent and future 

generations. Aquatic garbage management is a critical issue thatrequires immediate 

attention and action. Marine litter poses a significant threat tomarine ecosystems, 

wildlife, and human health. However, there have been 

somepositiveresultsinaquaticgarbagemanagementefforts,includingprevention,cleanup, 

and recyclinginitiatives. 

 

 
6.2 FUTUREWORK 

 
Future work in aquatic garbage management should focus on several key 

areas,includingPreventionAddressingtherootcausesofmarinelitterbypromotingsustaina 

ble practices and reducing waste at the source. This includes reducing 

theproductionanduseofsingle-useplastics,promotingcirculareconomypractices,and 
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encouraging sustainable consumption and production. Technology: Developing 

newtechnologies for waste removal and recycling that are efficient and cost-effective. 

Thisincludesdevelopingnewmaterialsthatarebiodegradable,designingnewwastecollecti 

on and recycling technologies, and exploring innovative approaches such asusing 

drones to collect marine litter. Education and Awareness: Increasing publicawareness 

about the dangers of marine litter and the importance of proper wastedisposal. This 

includes educating the public about the impacts of marine litter onecosystems and 

human  health, as  well as  promoting  sustainable waste 

managementpractices.Collaboration:Encouragingcollaborationbetweengovernments, 

NGOs,and the private sector to share knowledge, resources, and expertise. This 

includespromoting public-private partnerships and encouraging the sharing of best 

practicesacross different sectors andregions. Policy: Developing and implementing 

policiesthatpromotesustainablewastemanagementpracticesandholdpollutersaccounta 

ble. This includes promoting  extended producer responsibility, 

implementingwastereductiontargetsandpolicies,andenforcingregulations 

topreventillegaldumpingand littering. 

Overall, addressing the issue of marine litter requires a sustained and coordinatedeffort 

from all stakeholders. By working together to address this global problem, wecan help 

protect our oceans, waterways, and the millions of species that call themhome. 
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