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Abstract 
 

The collection and disposal of rubbish in modern cities causes environmental issues. As a result, cities that want to manage 

costs, resources, and time efficiently must now implement smart waste management systems. To solve everyday difficulties 

like trash management, the trend is now moving toward smart gadgets and internet of things (IoT) solutions. Optimizing the 

process of trash collection is the main purpose of the smart solutions provided by industry. However, the cost of applying 

such solutions is still relatively high. The purpose of this research is to present an effective smart sensor floating trash trap 

for localized and small-scale cases, such as small parks, university campuses, and housing areas. The literature of this 

research will present a literature review of past related papers and commercial solutions. The methodological section 

describes the process of producing products. The data obtained was analyzed to obtain results at the site, in addition to the 

design of the floating garbage trap and smart sensors. Finally, the results of this conclusion also show that the product can 

solve the problem of waste on a small scale resulting from discharge in the drain. and future work. 
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1.  Introduction 

The problem of uncontrolled waste disposal 

everywhere including waterways, rivers, and oceans, is 

not new. Pollutants are made up of materials such as 

plastics, metal, paper, cans etc. (Ab Ghani, et al., 2011). 

Pollutant problems are caused by the industrialization and 

the urbanization of the world. The amount of plastic 

production is getting higher as it increases from 1.7 to 

288 million tons for the past 60 years (Gasperi et al., 

2014). Even so, consciousness in society will be 

important. Several innovations have been developed to 

help with the management of waste. 

Based on Glascock (2016), annually there are about 8 

million tons of plastic that escape to the ocean, and it is 

predicted that there will be 1 ton of floating debris for 

every 3 tons of fish in the sea. 

Waste is defined by how much, for example, dried 

leaves, twigs, plastic, aluminum cans and many others. To 

reduce this waste, it should be planned so that it can be 

reduced. (B.A.E. Gay et al, 1994). Characterization of 

municipal to county solid wastes and forecast waste-

generation rates are essential to planning    and 

implementing disposal and recycling activities (M.B.L.D. 

Diola et al., 2020). 

In the case studies that have been carried out, which 

focus on drainage drain water and garbage that is often 

seen besides leaves and twigs of trees, domestic garbage 

is also a factor in clogged drains, such as plastic bottles, 

food wrappers, beverage cans, and waste materials that 

are hard to rot. These garbs can not only invite the stench, 

place mosquito breeding, and even be the focus of mice 

and flies that can invite various kinds of dangerous 

diseases and disrupt the surrounding ecosystem. Even the 

safety of the locals can also be disturbed. 

This research aims to design, fabricate, and test the 

floating trash traps using recycled material and 

characterize the collected waste in selected perimeter 

drain at Politeknik Mukah quarters area. These model 

traps are strategically placed in perimeter drain to stop 
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solid waste. Specifically, the study will: design a floater 

trash trap using recycled material. 

Objectives of this research is to design products that 

can collect garbage in drain holes, develop products to 

reduce the effects of pollution and testing the 

effectiveness and functionality of the product in terms of 

reducing the cost of maintaining clogged drains. 

The scope of this project is applicable to the drain 

hole measuring 26 cm x 31 cm x 26 cm. In terms of that, 

this research focused on drains in staff residences at 

Polytechnic Mukah Sarawak, concentrated on the drain 

flow and directly to the main drain. It is easy to develop 

as it is made from environmentally friendly materials, and 

by using sensors on this product, it provides a value-

added element of Industrial Revolution 4.0 (IR4.0). 

2.  Methodology 

This study was carried out by producing a model of 

the product to be designed, collecting information, and 

analyzing the data obtained throughout the study, as 

shown in Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Methodology flowchart 

2.1 Design Phase  

The design of the drain floater trash traps is the first 

step in the process. To ensure that the project performs 

successfully in both predicted and worst-case 

circumstances, the necessary functions of trash traps are 

identified in this phase while taking the design parameter 

and engineering concept into consideration. The traps are 

made with the following characteristics of the materials: 

a) Floating Material 

It acts as a barrier for the garbage that is gathered by 

floating; Tying material is used to bind and retain the 

floating material together; The floating material is 

covered with a net, which also serves as a mesh for solid 

trash that escapes the trap. Rope: This is used as the 

tension cable from the post connecting the trash traps on 

either side of the river. 

The choice of material is carried out based on count, 

suitability and low cost. The materials used are easily 

obtained and meet the objectives of the study. The design 

of the drawing is made to depict the model to be 

produced. 

2.2 Site Selection and Fabrication 

The next study strategy is to locate rivers and potential 

site locations. However, based on the purpose of putting 

traps, researchers developed and applied deciding 

elements to pick drain and potential places. Additionally, 

preliminary research and measurements on drains have 

been made for usage in the creation phase of trash 

traps.Engineering methods appropriate for each part and 

component of trash traps were used in the fabrication 

process. 

2.3 Testing and Waste Characterization 

For testing and data collection on waste 

characterization, phase traps were put together and 

installed in a few different bodies of water. This floater is 

monitored by researchers to ensure it is safe and in good 

condition. To separate the waste, it is physically removed 

from the traps and placed in a trash bag. This procedure, 

which is repeated every seven days for a month, classifies 

the samples into biodegradable, recyclable, residual, and 

special trash. The wet weights of the samples for each 

category and type were recorded by the researchers. 

Calculating the waste produced by each trap and 

compiling a list of potential causes for design 

improvement served to finalize the outcome. As a last 

step, the researcher properly disposed of garbage. 

3.  Result and Discussion 

The installation was done according to the prescribed 

steps. All points are considered so that the data obtained 

can be accurately evaluated. in the fabrication of traps. 

All details were secured and surely firmed to avoid such 

problems during data gathering shown in Fig. 2. 

 

 

 

 

 

 

 

 

Fig. 2.  Floating trash trap 
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The data obtained is collected and weighed to gain its 

weight. It is determined by class. for 1 month depending 

on the rainy day shown in Fig. 3 to Fig. 6. 

 

 

 

 

 

 

 

 

Fig. 3.  Garbage category week 1 

 

 

 

 

 

 

Fig. 4.  Garbage category week 2 

 

 

 

 

 

 

 

Fig. 5.  Garbage category week 3 

 

 

 

 

 

 

 

Fig. 6.  Garbage category week 4 

On-site monitoring is carried out weekly. All data was 

taken for analysis in a waste trap. From the data 

collection, the traps generated a total of 6,830 grams, 

leaves 24%, leave twigs 14%, leave branches 16%, plastic 

7%, plastic bottle 4%, tin cans 8% and others 27% shown 

in Fig. 7. 

 

 

 

 

 

 

 

Fig. 7.  Category of garbage (month) 

4.  Conclusion 

This floating trash trap has shown a high level of 

effectiveness in trapping waste where almost all the 

garbage that goes into the drainage is stuck in a garbage 

trap. From the tests done, all the rubbish that has been 

declared is retained in high percentage. This shows an 

effective structure in trapping all kinds of garbage. 

Some suggestions to enhance the effectiveness of this 

waste trap are:  
i. Perform site experiments in contaminated drains.  

This is important for covering the level of water 
quality after the installation of a garbage trap.  

ii. Produce a more practical waste trap model for  
use on large drain parameters.  

iii.  Increase data intake when raining to know the 
  reliability and effectiveness of the structure. 
iv.  Determine water quality parameters to assess its 

effectiveness in improving water quality levels 
in drains. 

As a result of this Research of Innovation Smart 

Sensor Floating Trash Trap project, it can be concluded 

that Research of Innovation Smart Sensor Floating Trash 

Trap has achieved the objective of the study which is to 

build a waste collection machine that can save time and 

even ergonomics, test the effectiveness of the product to 

collect waste according to the amount of collection and 

test the ability of this product to collect waste in the drain 

area of the parameters in the building. 

The idea of the smart sensor floating trash trap has 

proven that it has the potential to accumulate waste from 

the perimeter drain at the building. The traps generated 

leaves, leave twigs, leaves branches, plastic, plastic bottle, 

tin cans, and others.  

The results of this study can be used by various 

sectors including government and private sector in 

safeguarding the environment. 
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