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ABSTRACT

The use of plastic bottles tends to increase every year. Plastic bottles have now become a daily necessity and more and
more plastic bottle products are being used. This has an impact on the accumulation of plastic bottle waste in rubbish
dumps in the Surabaya Aviation Polytechnic environment. Plastic bottle waste is one of the problems that must be
resolved because it is difficult for the soil to decompose and can cause environmental pollution in the Surabaya
Aviation Polytechnic Environment.

Based on the background of these problems, Innovation and Research in Management of plastic waste processing is
needed at the Surabaya Aviation Polytechnic campus by developing new technology and strategies to recycle or
manage plastic waste more efficiently and environmentally friendly. In this research we propose the title Based Waste
Bin Monitoring System Internet of Things (IoT) Using Web Services with the Codelgniter Framework in the
Surabaya Aviation Polytechnic Environment. The flow of this research is to build an Internet of Things platform for
monitoring plastic bottle waste using web services with the Codelgniter framework method so that it can be integrated
into the data management system. The results of this waste monitoring will later be integrated into an Android-based
cellphone application so that it can be monitored in real time. The results from plastic bottle waste will later be passed

on for recycling.
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1. INTRODUCTION

The use of plastic bottles tends to increase every year.
Plastic bottles have now become a daily necessity and
more and more plastic bottle products are being used.
This has an impact on the accumulation of plastic bottle
waste in rubbish dumps in the Surabaya Aviation
Polytechnic environment. Plastic bottle waste is one of
the problems that must be resolved because it is difficult
for the soil to decompose and can cause environmental
pollution in the Surabaya Aviation Polytechnic
Environment.

Based on the background of these problems, Innovation
and Research in Management of plastic waste
processing is needed at the Surabaya Aviation
Polytechnic campus by developing new technology and
strategies to recycle or manage plastic waste more
efficiently and environmentally friendly. In this research
we propose the title Based Waste Bin Monitoring
System Internet of Things (IoT) Using Web Services
with the Codelgniter Framework in the Codelgniter

Framework in the Surabaya Aviation Polytechnic
Environment.

Web Service using the Codelgniter framework based on
Representational State Transfer (REST) Application
Programming Interface (API) is a technology that makes
it possible to integrate different systems. The REST API
communication system allows various applications and
devices to communicate with each other using the
HTTP protocol. The use of the REST API in the
Codelgniter framework in the IoT monitoring system
makes it possible to increase efficiency and flexibility in
integrating various devices.

The development of a website service using a
framework for an IoT monitoring platform with REST
API integration is expected to facilitate device
integration with IoT monitoring technology. The
development of the Codelgniter framework website will
enable users to monitor and analyze plastic waste data in
trash bins more effectively and with great flexibility in
real-time more easily and efficiently. Overall,
developing a website service using the Codelgniter
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framework on a REST API-based IoT monitoring
system can help speed up and simplify the development
process. This will allow users to optimize the use of IoT
devices and improve monitoring system performance so
that developing a website framework for an IoT
monitoring platform with REST API integration is
important to apply to waste control in the Surabaya
Aviation Polytechnic environment.

2. METHOD

In the development of the Internet of Things (IoT)
Based Plastic Bottle Trash Can Monitoring System
Using a Web Service Based on the Codelgniter
Framework, there are concepts and methods used by the
author, namely using a literature study method, next is
carrying out a needs analysis process with the aim of
collecting data and information, book references ,
journals, papers required for this research. The
development of this system uses embedded system
devices, namely proximity sensors, load cell sensors and
microcontrollers as plastic bottle detectors. In
preparation for developing web services software, a
design plan is needed to obtain an overview of the
software system that will be built. This process aims to
make it easier for researchers to build and develop the
system, which is then continued with the trial process to
find out the results of the system development so that it
can be evaluated if there are obstacles.

3. RESULT AND DISCUSSION

The result of this research is a monitoring system for the
detection and capacity of plastic bottle waste in rubbish
bins. The monitoring system is in the form of web
services using codeigniter and the results of sensor data
sent using the REST API.

A. Design of a plastic bottle detection system

In developing an embedded system for detecting plastic
bottles using proximity sensors and load cells. In
developing a data transfer system using NodeMcu,
which is a series of embedded system modules based on
the AT Mega microcontroller which is integrated with
the ESP 8266 wifi module. In the development system
for this research, the Arduino IDE is used as a text editor
to input the proximity sensor reading program code. The
following is the programming code algorithm used for
building a plastic bottle monitoring system.

Picl. Image of Embedded System Sensor Design

//Mengakses module sensor dengan indikator LED pada Arduino
const int pin 2 = 2;
const int led = 13;

void se

pinMode (r INPUT) ;

ad (PIN_2) ¢

Source Code Proximity Sensor

HX711 scale

57600
1 (LOADCELL_DOUT_PIN, LOADCELL_SCK_PIN

reading = scale.get units(10

Serial pri Result: "

Serial.println(reading

else

Serial.println("HX711 not found.

delay(1000

Source Code Load Cell Sensor
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B. Web Services Software Design

Welcome to RubbizTronz

R

signin

Pic2. Dashboard LogIn Web Service Soil Moisture
Sensor Monitoring System

Hallo, Admin
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49 %

Pic3. Dashboard Display for Monitoring Plastic Bottle
Trash Capacity on Web Services

Hello, Admin

EREERE

Pic4 Dashboard Display Monitoring Updates on Plastic
Bottle Disposal on Web Services

Hatio, admin

Pic5 User Data Display Dashboard on Web Services

In developing website service software, we use the
Codelgniter framework with a REST API using the
GET method to retrieve data from the embedded system
of proximity sensors and load cells. Open Rest APl is a
service that provides real-time proximity and load cell
sensor data. The REST API can retrieve proximity
sensor and load cell data to display trash bin capacity
data information on the website page. To create a REST
API for proximity and load cell sensors, you can use the

API endpoint to obtain data via GET requests. Sensor
retrieval data in the web services system uses JSON or
XML format.

C. REST API Design

GET v hupifiocalhostiprojectip/apilsolmol

Parame®  Authorzston  Headers () Bosy

KEY VALUE DESGRIPTION = BuKEdL

Pic 6 Image of Testing RESTful API GET Method with
Postman

In designing website services using the Codelgniter
framework with the RESTful API method (GET, POST,
PUT, DELETE). In the Codelgniter framework,
RESTful APIs can be implemented using certain
libraries such as Rest Server, which helps integrate
RESTful API functionality into web applications.
Implementation of a RESTful API on the Codelgniter
website, allowing clients to access data easily and
flexibly. In addition, the use of RESTful APIs also
makes integration with other applications easier and
enables efficient centralized application development.

CONCLUSION

1. Developing a framework-based website service for
the Internet of Things (IoT) monitoring platform with
Representational State Transfer (REST) API integration
is the right step in improving the performance and
effectiveness of monitoring on IoT devices.

2. REST API integration on the website framework
allows more efficient use of HTTP requests and
responses in accessing data on IoT devices.

3. The results of the tests carried out show that the
developed Codelgniter framework-based  website
service has succeeded in monitoring and displaying data
from IoT devices accurately and in real-time.

4. Using the Codelgniter Framework can increase the
effectiveness and efficiency of monitoring the capacity
of plastic bottle bins.

REFERENCES

[1] Ayutantri, D. A., Dedy Irawan, J., & Wibowo, S. A.
(2021). Penerapan IoT (Internet Of Things) Dalam
Pembuatan Tempat Sampah Pintar Untuk Rumah Kos.
Jati (Jurnal Mahasiswa Teknik Informatika), 5(1), 115—
124. https://doi.org/10.36040/jati.v5i1.3263

[2] Putra, H. P., & Wahid, S. N. (2019). Pembuatan
Trainer Tempat Sampah Otomatis Guna Menyiasati
Masalah Sampah Di Lingkungan Masyarakat (Making



1053

Automatic Trash Trainer To Get Rid of Waste Problems
in the Community Environment). 3(D).
https://doi.org/10.21070/jeee-u.v3il.2087

[3] South, J. D., Rompis, L., & Rante, J. C. (2019).
Rancang Bangun Prototipe Smart Trash Bin Dalam
Ruangan Berbasis Mikrokontroler Di Unika De La Salle
Manado. Jurnal Ilmiah Realtech, 15(2), 74-82.
https://doi.org/10.52159/realtech.v15i2.87

[4] Styawan, F., & Nuryadi, S. (2019). Perancangan
Tempat Sampah Berbasis Internet Of Things (IoT)
Menggunakan Aplikasi Telegram. International Journal
of Physiology.

[5] Sukarjadi, Setiawan, D. T., Arifiyanto, & Hatta, M.
(2017). Perancangan Dan Pembuatan Smart Trash Bin
Berbasis Arduino Uno Di Universitas Maarif Hasyim
Latif. Teknika: Engineering and Sains Journal, 1(2),
101-110.

[6] Wafi, A., Setyawan, H., & Ariyani, S. (2020).
Prototipe Sistem Smart Trash Berbasis IoT (Internet Of
Things) dengan Aplikasi Android. Jurnal Teknik Elektro
Dan Komputasi (ELKOM), 2(1), 20-29.
https://doi.org/10.32528/elkom.v2il.3134

[7] Yahya, R. (2018). Purwarupa Kotak Sampah Pintar
Berbasis IoT (Internet of Things). Agustus, 1-15.

[8] Ady Kusuma, I. G. N. (2021). PERANCANGAN
SIMPLE  STATELESS  AUTENTIKASI DAN
OTORISASI LAYANAN REST-API BERBASIS
PROTOKOL HTTP. Jurnal Manajemen Informatika
Dan Sistem Informasi, 4(1), 78.
https://doi.org/10.36595/misi.v4i1.325

[9] Andarsyah, R., & Nugroho, T. A. (2020). Aplikasi
Pelayanan Informasi Pada Kantor Desa Berbasis
Website Menggunakan Framework Code Igniter. Jurnal
Teknik  Informatika,  12(3).  Retrieved  from
https://ejurnal.poltekpos.ac.id/index.php/informatika/arti
cle/view/1094

[10] Niswah, N., Suroso, S., & Soim, S. (2021).
Rancang Bangun Sistem Peringatan Dini Bencana
Hidrometeorologi Berbasis Internet of Thing (IoT) Di
BMKG. SMATIKA JURNAL, 11(02), 153-159.
https://doi.org/10.32664/smatika.v11i02.593

[11] Rahmat Musfikar, dan R. (2021). Rancangan Dan
Implementasi Web service Untuk Integrasi Aplikasi
Haba Gampong Menggunakan Metode REST API, 420—
423. Retrieved from

https://suwarga.bandaacehkota.go.id/

[12] Usna, S., Yanto, A., & Soegijanto, S. (2021).
Penerapan Metode MVC Framework Code Igniter untuk
Sistem Informasi Administrasi Transaksi E-Commerce
Perusahaan Aktualita. Jurnal Informatika Universitas
Pamulang, 6(1), 158.

https://doi.org/10.32493/informatika.v6i1.9710

[13] Wardhana, W. G., Arwani, 1., & Rahayudi, B.
(2020). Implementasi Teknologi Restful Web Service
Dalam Pengembangan Sistem Informasi Perekaman
Prestasi Mahasiswa Berbasis Website (Studi Kasus:
Fakultas Teknologi Pertanian Universitas Brawijaya).

[14] Jurnal Pengembangan Teknologi Informasi Dan
Ilmu Komputer; Vol 4 No 2 (2020), 4(2), 680-689.
Retrieved  from  https://j-ptiik.ub.ac.id/index.php/j-
ptiik/article/view/7024%0Ahttp://j-ptiik.ub.ac.id

[15] Sujiwa, A., & Ubaydillah, M. (2021). Arduino
Based Temperature And Humidity Monitoring Control
System for Day Old Chicken (DOC) Cage. BEST:
Journal of Applied Electrical, Science, & Technology,
3(1), 22-25.



