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Abstract

This research addresses the challenges associated with manual data collection in production and
warehouse environments and highlights the need for an efficient solution. The project aims to
streamline data collection processes and improve coordination between production and
warchouse departments. Using an IoT-based system, the approach integrates a barcode system
connected to an ESP32 microcontroller and a GM-65 barcode reader. This integration automates
and improves the accuracy of barcode scanning, with real-time transmission of collected data to a
web-based platform. The web interface provides users with a comprehensive view of production
quantities and stock status, facilitating detailed traceability and accountability through a
generated journal. This innovative solution provides companies with a streamlined approach to
monitoring and recording production activities, ultimately optimising the efficiency of production
and warehouse management processes.
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INTRODUCTION
Rapid technological advances have a major impact on the economic activities that develop in

society. The Iarge number of products and services available today means that entrepreneurs must
compete to attract the attention of consumers by informing them about their products or services in
order to stay ahead of the competition. (Rahmani et al., 2021). In the digital age, the Internet has
become an important means of communication. The assumptions that once identified the Internet as a
technological development are now lost as the boom in Internet facilities (email, chat and browsers)
is used by many people to communicate.(Farras Fauzan et al., 2021). Advances in embedded systems
in the industrial world are increasingly leading to the study of control systems and production
automation. (Siskandar, Indrawan, Rifa Kusumabh, et al., 2020) The Arduino Integrated Development
Environment (IDE) is a platform for programming Arduino boards. It is user-friendly and serves as a
gateway to the world of electronic creativity. (Damas Yoridho et al., 2020)These analyses can
simplify the available data by minimising the loss of information and presenting the correlated
important data.(Wiyoto et al., 2022). Ferroelectric materials are materials that spontaneously polarise
when exposed to an external electric field.(Irzaman et al., 2024). The era of globalisation is
encouraging agencies to focus more on developing information technology as a response to global
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change.(Kharismatunnisaa et al., 2023). Companies require optimal production planning to meet the
broad market demand for bottled mineral water products. (Husen Santosa et al., 2023)

Automation is the use of control systems and information technology to reduce the need for
manual Iabour in the production of goods and services.(Irzaman et al., 2018). Scientific literacy is
knowledge and understanding of scientific concepts and processes needed to solve problems
and draw evidence-based conclusions to understand and make decisions regarding nature
and changes made to nature through humans (lestari et al., 2021)Advances in information
technology and embedded systems in the age of digitalisation are increasingly leading to the study of
control and monitoring systems, the Internet of Things and control systems. Research in this
area,(Siskandar, Wiyoto, et al., 2022). The Internet of Things (IoT) is a system that connects devices,
either directly or indirectly, to the internet.(Shubhi Maulana et al., 2021) Research in the field of
information and communication technology has received considerable attention from previous
researchers.(Saputra et al., 2023). The purpose of this technological product is to monitor the quality
of pool water and regulate the aerator machine to maintain optimal water quality standards. This
technology is energy-efficient as it utilises solar energy. The product is expected to significantly
reduce operational costs and increase production yields.(B. R. Kusumah et al., 2021).

Technology is a tool that can be used to reduce the burden on people in order to meet their
unique needs. Compared to computer systems, computer technology has many advantages, including
accuracy, speed and efficiency of data processing.(Wicaksono et al., 2023). This technology is a
development of standard aerator machines that are commercially available on the market. A package
of this technology includes a device for monitoring the temperature and pH of the water and a tool for
controlling the aerator. These data can be integrated to regulate the working system of aeration in fish
ponds so that water quality conditions are always optimal. The working system of the aerator can be
adjusted according to time or continuously. Another plus is the source of electrical input required for
E-Ox Ievel, which uses energy.ox(B. R. Kusumah et al., 2022). BST is classified as an inorganic
material that is ferroelectric.(Siskandar, Mandang, et al., 2023b) The information system is a link
for transaction processing that supports managerial functions.(Aprilianti et al., 2023) Automation
refers to the use of technology to perform tasks without direct human intervention. It can involve the
automation of processes in a variety of areas, such as manufacturing, customer service or even
household activities. The aim is to increase efficiency, productivity and accuracy by replacing or
augmenting human work with automated systems.g(B. R. Kusumah et al., 2020). With automatic
control to conserve electrical energy sources, they tend to use maximum electrical energy. These
types of problems will undoubtedly increase operating costs, so the intelligent street lighting system
is a solution to reduce operating costs, reduce electrical energy consumption and reduce carbon
emissions.(Irzaman, Siskandar, et al., 2022)

A monitoring system is a service that carries out the process of monitoring, supervising and
controlling data and performing analysis of this data to maximise all available resources, whether
they are running or not.(Siskandar, Mandang, et al., 2023a). [oT is a system that connects devices
directly or indirectly to the Internet. The device can work with remote control. An application of the
IoT system to the irrigation system can provide an approach to ease in the process of growth and
development of plants.(Siskandar, Fadhil, Kusumah, et al., 2020). Arduino microcontroller to
automate the water circulation system by reading temperature conditions in the media/pond and
automating the fish feeding system at a predetermined time in real time. (Abiyaksa et al., 2020) The
development of the learning process is based on technology, while technology itself supports the
development of science.(Renaldi et al., 2023). This research stage is the stage of designing a
flowchart to provide an overview of the working procedures of a product, electronic circuit design,
casing design and output design that will be produced by a product.(Ayu Nandita Pangesti et al.,
2022). An energy monitoring device integrating with the concept of the Internet of Things allows their
measured data to be monitored and retrieved at any locations where internet is
available(Akbar et al., 2019)



Fuzzy membership sets are used to determine the boundaries of each parameter used in
variables that have fuzzy ranges.(Siskandar, Wiyoto, Santosa, Hidayat, et al., 2023). The use of fuzzy
logic can yield analysis results for variables with imprecise values.(Santosa et al., 2022) This
technology is in the form of the POM QM (Production and Operation Quantitative Method)
application for Windows version 5.0, an application developed where this application is used to
identify future conditions based on historical data held.(Dardanella et al., 2022). In this modern era,
to facilitate operations, it is necessary to have a technology application in the form of system
innovation so that users can easily operate it. In addition to the stocking ratio(Wiyoto et al., 2023).
Sorting is one way to increase the post-harvest economic value of oranges and tomatoes. (Siskandar et
al., 2019). This technology utilises a sensor-based system to read water quality.(Siskandar, Wiyoto,
Santosa, Sari, et al., 2023).

Value-based supply management includes supply selection, supply evaluation and supply
management.(Hidayat et al., 2021). The optimal number of suppliers is a solution to maintain a
balance of supply and demand in supply chain activities. The method used to determine the
optimal order is the economic order quantity (EOQ) method(Santosa et al., 2021) Supply
management is affected by the complexity of the product, the position of the actors and the number of
actors. Complexity arises because stocks are not properly managed, so they can experience shortages
and surpluses.(Prayudha Hidayat et al., 2023). Supply chain management is an integrated system that
can manage all stages of activities in preparing a product or service to determine demand, providing a
structured picture to consumers.(Hidayat et al., 2022). Product demand must be optimized so
resource requirements, including raw materials, can be identified optimally(Santosa et al., 2023)

It is now well known that a microcontroller is the brain of a digital electronic system, used to
coordinate a system to work as desired.(Irzaman, Siskandar, Aminullah, et al., 2018). Advances in
information technology and embedded systems in the age of digitalisation are increasingly leading to
studies in control systems, automation, IoT and artificial intelligence. Research in this
area,(Siskandar, Santosa, et al., 2022). Programming in C is divided into four stages: setting the IED
intensity, reading the sensors, displaying the readings and communicating with the Android
application.(Irzaman, Suryana, et al., 2022).

An ESP must be used to control electronic devices. The device is manufactured using a relay
module to control electronic devices and is based on an ESP microcontroller integrated with a WiFi
chip. (lintar Balle et al., 2021). This tool can be used to remotely control irrigation using a Wi-Fi
signal to the same access point connected to the smartphone client and microcontroller.(Siskandar,
Fadhil, & Rifa Kusumah, 2020). The ESP32 Cam has a total of 16 pins, including one I/O pin, three
GND pins, and two VCC pins - one at 5V and the other at 3.3V.(Salma Salsabilla Fardani et al.,
2022). The Arduino Integrated Development Environment (IDE) is a user-friendly platform for
programming Arduino boards, serving as a gateway to the world of electronic creativity. (Andre et al.,
2020)

A barcode is "a collection of machine-readable optical data". Barcodes collect data from the
width of lines and the spacing of parallel lines and can be referred to as bar codes or linear or 1D
(1-dimensional) symbology. As well as lines, barcodes also have squares, dots, hexagons and other
geometric shapes in the image, which are known as matrix codes or 2D (two-dimensional)
symbology. Apart from the absence of lines, the 2D system is often referred to as a "bar code".(Jurnal
et al., 2019). The GM65 sensor is a high performance QR scanner module, this sensor can read 1D
barcodes and 2D barcodes at high speed. (Pintu et al., 2020). OIED 128x64 is an OIED type ICD
consisting of 128 segments and 64 common or 128x64 pixels. To receive or send command data to the
ICD microcontroller, it uses a peripheral interface, either I2C or SPI. This ICD uses an SSD1306 type
CMOS driver that embeds contrast control, display RAM and oscillator, which can reduce the
number of external connections and power consumption. The SSD1306 driver is designed for
common cathode type OIED panels. This OIED panel also has a continuous scrolling function in both
vertical and horizontal directions, which makes it possible to save space on the screen. (H. Kusumah &



Pradana, 2019). The rapid development of technology and science has Ied to the birth of the 4.0
industrial revolution, which prioritises communication between devices using [oT and Al. IoT is one
of the key elements in the development of this revolution.(Siskandar, Santosa, et al., 2022b)

OIED is one of the media used for display output for Arduino modules or other controllers
[11]. Measuring 29.28 x 27.1 mm with a resolution of 128x64, it has very sharp pixel contrast and
does not require backlighting, saving power. (Halim et al., 2022). linguistically, fuzzy can be
interpreted as vague, in other words, fuzzy logic is vague logic. In fuzzy logic, a value can be 'true'
and 'false' at the same time. The level of 'true' or 'false' values in fuzzy logic depends on the
membership weight it has. Fuzzy logic has a membership degree of 0 to 1, unlike digital Iogic which
has only two memberships of 0 or 1 at a time. Fuzzy logic is often used to express a value that is
translated into Ianguage (linguistics), for example to express the temperature in a room, whether the
room is cold, warm or hot. Fuzzy logic is a suitable way of mapping an input space to an output space
and has a continuous value. (Raga Djara et al., 2019),

MySQI is an open source SQI database management system and the most popular today. The
MySQI database system supports features such as multithreaded, multi-user and SQI Database
Management System (DBMS). This database was created for the purposes of a database system that is
fast, reliable and easy to use.(Hatrinidinar Rasya et al., 2020) MySQI is a multiuser database that uses
Structured Query language (SQI)(Syah Putra & Novembrianto, 2021) The definition of MySQI is RDMS
(Relational Database Management System) software that can manage databases very quickly, hold
very large amounts of data, be accessed by many users, and perform a process synchronously or
simultaneously. (Rahmasari et al., 2019).

HTMI forms the basis of website creation. (Iutfi Yustisyia et al., 2023). An information
system is an internal system within an organization that fulfils daily event processing requirements,
supports operations, represents the organization's strategic management and operations, and provides
necessary reports to certain external parties. (Alwahdi et al., 2023). Multimedia is a combination of
two or more elements, including animation, graphics, photos, images, sound, and text.(Nelvi et al.,
2023).

PHP is a programming language designed for creating website programs, where the generated
code is compiled and executed on the server side to create dynamic website pages.(Novianty et al.,
2019) PHP was originally created for personal home pages. Because it has many advantages and is
easy to develop, PHP is called a hypertext preprocessor. (Gusmaliza Debi, 2019) PHP can also work
with web servers such as PWS (Personal Web Server), IIS (Internet Information Server) and Xitami.
What distinguishes PHP from other programming languages is the presence of a defining tag that
starts with "". This allows us to place the PHP script anywhere in the HTMI document we create.
(Mubarak et al., 2019)

METHODS
Data collection techniques used during the implementation of field work practices and the
production of tools according to the needs of partners include several approaches, including
1. Conducting a literature review to explore information on the latest developments in IoT
technology, hardware and software that are essential for creating IoT tools, as well as
examples of similar implementations that can serve as references for the tools being
developed.
2. Conduct interviews with companies or potential users of the IoT tools to be developed.
The purpose of these interviews is to obtain valuable input on the specifications, features
and needs desired by the users of the tool.
3. Make direct observations of the object or situation that is the focus of the IoT tool to be
developed. It is hoped that direct observation will provide detailed information on how
the tool works and the specific needs to overcome the problems faced.



The analysis of the data collected during the fieldwork exercises and the development of the
Fingerprint Attendance tool is as follows:

1. Fingerprint reliability analysis: Evaluate the extent to which the Fingerprint Attendance
system works in identifying employee fingerprints. Measure the Ievel of accuracy of
fingerprint recognition and analyse the error rate in the identification process.

2. Analyse the efficiency of tool usage: Analyse the patterns of use of the attendance tools,
including the regularity and timeliness of attendance recording.

3. System security and vulnerability analysis: Assess potential security risks associated with
fingerprint attendance technology. Identify potential wvulnerabilities in employee
attendance data storage systems and ensure information security.

The tools and materials that will be used in system design are detailed as follows:
Table 1. Tools and Materials

Tools and

ificati A
No Materials Specification mount
1 ESP32 Number of Pins: 30 pins (15x2); Chip Op Voltage: 1
’ 2.7~3.6 DC; Module Op Voltage: 5V DC
5 GM65 barcode Interface : USB2.0 \ UART Resolution : 0.10mm (4mil) 1
' scanner Operating Voltage : 5V Operating Current : 120mA
3 Oled Icd display Interface: 12C (3.3V / 5V logic level) Resolution 128 x 1
’ module 64 Viewing angle: >160 degrees
. Type-C, Micro USB, DC Jack IN (adapter input) Power
4. Exp ansmr; ; oard ESP input 6V to 12V (recommended input voltage 9V) 1
Maximum load 1A Board size: 55mm x 66mm
Kapasitas 10000 mAh Input Voltage Port 5V /2.1A
> Powerbank Output Voltage Port 5V /2.4A !
RESUITS AND DISCUSSION

The block diagram gives a general description of how the system to be created will work.
From the system block diagram image (Figure), the first input is the GM-65 sensor to read barcodes
and the second input is the keypad to select the scanning mode. The process will take place on the
ESP 32 and the output will be an Oled display and also a website interface.

Input Wifi Qutput
-~
Key pad 3x4 \ ¢ / Oled
ESP 32
ARRY Bimer
GM67 Barcode / \:\- Interface web
Reader

Figure 1. Block Diagram

A flowchart is a graphical representation of the flow or sequence of steps in a process or
system. This tool starts by selecting the scan menu using the keypad, after which the tool can begin
scanning barcodes. When the barcode is recognised, the finished product boxes are counted and stored
on the website.
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Figure 2. Flowchart

The mechanical design for a security system using a barcode scanner is based on the image

below and the results below are a description of the mechanical design using Fusion 360 software and
printed using a 3D printer.



Figure 3. Mechanichal design

Figure 4. 3d Printed Casing

The schematic circuit to be built consists of an ESP 32 DEV KIT, a GM-65 barcode reader, a
3 x 4 keypad and an [12C OIED ICD module, as shown in the picture below.



fritzing

Figure 5. schematic

At this stage, a website will be developed to control the system. The development of this
website will involve the selection of the right software platform, the development of the necessary
software code, and the design of the website which will refer to the use case images that are available.

Verifikasi Display login
password gagal
Scaning Botol »
Kecil engelola Dat3
produksi

Scaning Botol
elihat laporan’
produksi

Karyawan

sedang

'Scaning Botol
Besar

Owner / Direktur

Figure 6. Usecase Diagram



CONCIUSION

In conclusion, the implementation of the loT-based barcode scanning system utilizing the
ESP32 and GM-65 barcode reader presents a powerful solution for revolutionizing production and
warehouse management. The automated and real-time data acquisition capabilities enhance accuracy
and efficiency, providing businesses with valuable insights into their production processes and
warehouse inventory. The traceability features offered by the detailed journal ensure accountability
and facilitate the tracking of each scanned barcode over time. Overall, this integrated system not only
streamlines operations but also lays the foundation for informed decision-making, making it a
valuable asset for businesses striving to optimize their production and warehouse workflows..
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