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Abstract

This research focuses on developing an automatic counting system for production items using the
ESP32 microcontroller and E18-DS8ONK sensor to address inventory challenges, particularly in
manual counting prone to errors and shortages. The device aims to improve employee efficiency
and reduce human errors by integrating the ESP32 microcontroller for data processing and the
E18-D8ONK sensor for information capture, accessible via a website interface.

Methodologically, rigorous testing and calibration ensured the system's accuracy and reliability.
The integration of ESP32's capabilities with the precision of the E18-D8ONK sensor facilitated
seamless data processing, resulting in an efficient counting mechanism.

The automated production inventory system offers significant industry benefits by enhancing
operational efficiency, minimizing disruptions, and ensuring data integrity. Findings highlight its
effectiveness in improving inventory management practices, accurately tracking items, and
enabling data-driven decision-making.

In conclusion, the research presents an integrated solution to enhance efficiency, transparency, and
accuracy in production counting. The automated system, with its advanced technologies and
robust methodologies, emerges as a strategic tool for boosting productivity and reliability in
manufacturing operations.
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INTRODUCTION
The Internet of Things, often known as [oT, is an embedded system aimed at expanding the

utilization of continuous internet connectivity (Irzaman et al. 2016). Capabilities such as data sharing,
remote control, and so forth, also extend to real-world objects such as food items, electronics, and
equipment connected with sensors and linked to a network (Fauzan et al. 2021).

In the modern industrial era, enhancing production efficiency has become a primary focus to
achieve optimal productivity levels (Novianty et al. 2019). As part of these efforts, this research
explores innovative solutions to address inventory challenges in manual production item counting
(Irzaman et al. 2018). While previous attempts have been made to tackle these issues, there exists a
gap that necessitates a more sophisticated and integrated approach (Ridwan et al. 2020).

Inventory management is a crucial key to ensuring the smooth operation of businesses. An
effective inventory system not only enables companies to track the quantity and location of production
goods but also minimizes the risk of stockouts or overstocks that can hinder production efficiency and
customer satisfaction (Taupiko et al. 2023). However, in many cases, inventory systems that still use
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manual or semi-automatic methods remain a challenge, especially when it comes to accuracy and
responsiveness (Siskandar dan Kusumah 2019).

The use of sensor technology and microcontrollers has opened up new opportunities in the
development of more efficient and accurate automated inventory systems (Kusumah et al. 2020).
Sensors such as the E18-D80NK have the ability to detect the movement of goods in real-time, while
microcontrollers such as the ESP32 provide a powerful platform for processing sensor data and
making automatic decisions. Additionally, integration with web interfaces offers greater flexibility and
accessibility for users to monitor and manage inventory remotely(Siskandar et al. 2022). Thus, the
development of a web-based automated inventory counting tool becomes a promising solution in
improving the efficiency and accuracy of inventory management across various industrial sectors
(Siskandar dan Kusumah 2019).

This research aims to design the "Development of a Web-Based Automated Production
Inventory System" in response to the urgent need to enhance employee performance efficiency and
reduce the risk of human errors in production counting. Gap analysis will identify differences between
the proposed approach and previous research, highlighting the novelty introduced through the
implementation of the ESP32 microcontroller and E18-D8ONK sensor (Nugroho et al. 2024).

Manually calculating production results poses significant implications for both employees and
the overall security of the process (Siskandar et al. 2022). The impact on employee time utilization is
substantial, as manual calculations often require more effort and time compared to automated
methods. This inefficiency can hinder productivity and contribute to potential errors in the production
process (Akbar et al. 2019).

Moreover, the manual calculation of production results is considered less secure due to the
inherent risk of human error and the potential for data manipulation. Manual processes lack the
safeguards and accuracy that automated systems provide, making them susceptible to inaccuracies,
miscalculations, and potential security breaches (Fauzan et al. 2021).

The inaccuracy of production outcomes is also a consequence of manual calculations. The
reliance on human calculations introduces a higher likelihood of errors, leading to discrepancies in the
final production results (Kusumah et al. 2020a). This not only impacts the reliability of the data but
can also have downstream effects on decision-making and overall operational efficiency (Siskandar et
al. 2023).

By implementing automation in production data calculations, the efficiency of employee
performance can be enhanced. Automation also plays a crucial role in preventing the potential for
falsifying production data (Siskandar dan others). Additionally, automatically calculated production
data will be more accurate, and with the storage of this data on a website platform, it has the ability to
track production history more effectively (Siskandar et al. 2023).

The ESP32, short for Espressif Systems Processor 32, is a microcontroller designed by the
Shanghai-based technology company, Espressif Systems, in China (Dardanella et al. 2022). It was
developed as a standalone WiFi network solution to connect microcontrollers to a WiFi network. This
microcontroller features a dual-core processor that operates with Xtensa LX6 instructions (Yanti et al.
2023).

In the context of an automatic counting device, the ESP32 serves as the central brain. Its
primary task is to manage data and coordinate the functions of other components. As the main
controller, the ESP32 reads data from the E18-D80NK sensor, which detects the movement of items
on the conveyor. Additionally, the ESP32 controls the buzzer to provide notifications when items are
detected, manages the display on the LCD to show the calculation results, and interacts with other
components such as the ESP Extensions Board (Santosa et al. 2023).

By leveraging the integrated WiFi features of the ESP32, this device facilitates easy
transmission of data to a web platform or enables remote monitoring (Agung Prayuda Hidayat et al.
2021). In other words, the ESP32 in this device not only functions as the main controller but also acts



as a link between the physical device and the possibilities of internet connectivity (Siskandar et al.
2023).

The ESP Extensions Board is an extension module designed to enhance the capabilities of the
ESP32 microcontroller (Afifah et al. 2024). Throughout its history, this module was created as an
additional solution to extend the functionality of the ESP32, enabling better integration with various
external components (Hidayat et al. 2022).

In the context of an automatic counting device, the ESP Extensions Board serves as a support
for the ESP32 in connecting and communicating with additional components (Siskandar et al. 2021).
Its functions involve expanding I/O ports, adding expansion slots, and improving connectivity
capabilities (Andre et al. 2020). For instance, the board can provide additional ports to connect
additional sensors or external devices required in the development (Santosa et al. 2023).

With the presence of the ESP Extensions Board, the development of the automatic counting
device can become more flexible and adaptable to specific needs (Yoridho et al. 2020). This board
acts as a connector that extends the capabilities of the ESP32, allowing it to handle various tasks and
integrations more efficiently (Rohim et al. 2024).

ESP Extensions Board is an extension module designed to enhance the capabilities of the
ESP32 microcontroller (Lestari et al. 2020). In its history, this module was developed as an additional
solution to expand the functionalities of the ESP32, allowing for better integration with various
external components (Siskandar 2011).

In the context of the automatic counter tool, the ESP Extensions Board serves as a support for
the ESP32 in connecting and communicating with additional components (Siskandar et al.). Its role
involves expanding I/O ports, adding expansion slots, and improving connectivity capabilities. For
example, this board can provide additional ports to connect additional sensors or external devices
needed in the development (Santosa ef al. 2021).

With the ESP Extensions Board, the development of the automatic counter tool can become
more flexible and adaptable to specific needs (Siskandar et al. 2017). The board acts as a connector
that extends the capabilities of the ESP32, enabling it to handle various tasks and integrations more
efficiently(Siskandar et al. 2020).

The E18-D8ONK Sensor belongs to the family of infrared sensors and was developed to detect
motion (Agung Prayudha Hidayat et al. 2021). It was created to address the need for integrating
motion detection capabilities in various applications (Aprilian et al. 2024).

In the context of the automatic counter tool, the E18-D8ONK sensor functions as a motion
detector for items on the conveyor. In brief, the sensor is designed to provide a sensitive response to
changes in light that reflect the movement of items (Irzaman ef al. 2017). When an item passes in
front of the sensor, the change in light is interpreted as a detection, sending a signal to the
microcontroller (ESP32) to take action (Maulana et al. 2021).

The primary function of this sensor is to provide information on the timing and location of
when an item passes a specific point on the conveyor (Abiyaksa et al. 2020). This data is then used by
the ESP32 to calculate the number of detected items and trigger corresponding actions, such as
activating the buzzer or displaying information on the LCD (Rasya et al. 2020).

With the E18-DSONK sensor, the automatic counter tool can rely on swift and reliable motion
detection, laying the foundation for accurate counting and overall tool functionality (Lestari et al.
2020).

The buzzer is an electronic device that produces sound or audible signals when activated
(Siskandar dan Kusumah 2019b). In the context of the automatic counter tool, the buzzer functions as
a notification device. Its main role is to provide an audible alert when an item is detected by the
E18-D80ONK sensor. The activation of the buzzer serves as a real-time indicator, notifying users or
operators that an item has passed the sensor point on the conveyor (Wiyoto et al. 2023).

The buzzer's function is essential for enhancing the user experience and ensuring that the
detection of items is not only recorded but also promptly communicated through an audible signal



(Sagala et al. 2020). It adds an additional layer of awareness to the system, contributing to the overall
effectiveness of the automatic counter tool in a production or monitoring environment (Nabilah et al.
2016).

The Liquid Crystal Display (LCD) is a visual output device that provides a means to display
information in a readable format (Banila ef al. 2021). In the context of the automatic counter tool, the
LCD serves as a display interface for presenting the calculated results. Its primary function is to
visually showcase the count of items detected by the E18-D80NK sensor (Siskandar et al. 2020).

The LCD displays information in a clear and accessible manner, offering a user-friendly
interface for operators to monitor the real-time counting results (Kusumah et al. 2021). It plays a
crucial role in presenting the output data, such as daily, weekly, and monthly counts, allowing users to
quickly and easily access relevant information without the need for additional devices (Siskandar et
al. 2020).

The LCD is instrumental in enhancing the user interface of the automatic counter tool,
providing a visual representation of the counting results for efficient monitoring and analysis
(Siskandar et al. 2022).

PHP (Hypertext Preprocessor) is a server-side scripting language widely employed for web
development purposes. Its versatility and capabilities make it a cornerstone in the creation of dynamic
and interactive web pages. PHP is instrumental in handling various tasks crucial to web applications
(Satriatama et al. 2020).

One primary function of PHP is server-side programming, enabling developers to create
dynamic web pages by interacting directly with the server. It excels in processing form data,
facilitating user interaction through input forms, and managing data input, such as user registrations or
contact forms (Taupiko et al. 2023b).

Additionally, PHP plays a vital role in interacting with databases, allowing web applications
to store and retrieve data seamlessly. Its ability to communicate with different types of databases
enhances its utility in the development of robust and data-driven web applications (Agatha et al.
2022).

In the realm of web application development, PHP is frequently utilized for building complex
applications, including e-commerce sites, content management systems, and various other web-based
applications (Eriyadi dan Fauzian 2019). Its server-side capabilities contribute to the creation of
feature-rich and responsive web interfaces (Chandra 2020).

PHP is also adept at file handling, enabling developers to manipulate files on the server, such
as uploading files, reading, writing, and deleting. Moreover, it provides functionalities for image
customization and processing, allowing for dynamic image creation or the manipulation of uploaded
images (Ningrum 2020).

In summary, PHP serves as a backbone in web development, bridging the gap between static
and dynamic web pages. Its broad spectrum of applications, encompassing server-side scripting,
database interaction, form processing, file handling, and image manipulation, makes it an
indispensable tool for creating powerful and interactive web applications (Aswin et al. 2022).

METHODS

To assess the impact of manual production result calculations, the use of several tools and
materials is required to support this investigation. Some key tools include the ESP32 microcontroller,
E18-D80NK sensor, and buzzer.



Table 1 Tools and Materials

No. Tools and Materials Information Quantity
As a microcontroller in a system
designed to process data from input
1 ESP32 sensors and generate instructions based 1
on the conditions conveyed by those
sensor inputs.
Additional devices used to expand the
2 ESP Extensions Board capabilities and connectivity of the 1
ESP32 module.
Used as an input sensor to detect objects

3 E18-DS8ONK Sensor . 1
or measure distance.
Used as an output when the sensor

4 Buzzer . 1
successfully detects an item.

5 LCD Used as an output by displaying the 1
calculated results of the items.

6 Casing Tool protector 1

7 Adapter Power source for the circuit 1

Here is the sequence of steps that must be taken to successfully implement the " Development
of a Web-Based Automated Production Inventory System" Each stage will guide the implementation
process with detailed steps to achieve the project's goals.

Problem Hardware Software
Analysis o Design Design

Testing

Y

Implementation

L J

Figure 1 Work Procedures

The process begins with analyzing the issues. This analysis involves direct visits to identify
potential problems in the production process. Following that, hardware design is conducted, including
the development of schematics and mechanical design, as well as casing, considering the conditions
inside the factory. Subsequently, software design is carried out because data from the devices will be
presented through a website interface. The last two steps involve the implementation and testing of the
tool.

Preparing for the use of the automatic counting tool to replace the manual production item
counting system requires adjusting the placement location during the production process. It also
involves preparing the website platform to display the generated data and store it in a database for
ease of checking production results.

In last stage, testing is conducted by adjusting the placement location of the tool, followed by
using the tool directly to perform the calculation of the quantity of produced items. Of course, in this
stage, manual counting will also be carried out to ensure the accuracy of the results. The testing of the
calculation results can also be observed through the LCD on the tool, and finally, testing the
calculation results data within the created website platform.

There is a previous study utilized for comparative analysis.

Table 2 Comparative Researches

Research Title Differences Similiarity
The Production Counter Device for The core difference .
. . .. e Both research projects focus on
Mineral Water Boxes Using lies in the utilization . .
. . the automation of calculating
Microcontroller-Based Counter of microcontroller .
. . the production output of
Technique (Arduino) and

. factory goods.
infrared sensors. e




Taupiko, A., Azmi, Z., Ishak, ., &
Dahria, M. (2023)

RESULTS AND DISCUSSION

Data analysis is a crucial function in the initial stages of research, encompassing an
understanding of concepts, formulating technical and functional requirements, and evaluating
innovations needed to ensure that the developed tool is beneficial in solving the problem. The data
analysis techniques used in the development of this tool are as follows:

1. Descriptive Analysis: Conducting descriptive analysis on data obtained from data
collection techniques such as literature review, interviews, observations, and surveys to
understand the characteristics and needs of potential users.

2. Comparative Analysis: Performing a comparative analysis of similar existing IoT tools to
identify the strengths and weaknesses of those tools and opportunities to enhance the
design and features of the tool to be developed.

In hardware design, the process typically begins with the creation of a block diagram. A block
diagram serves as a visual representation that illustrates the structure and relationships among various
components within a system or process in a simplified manner (Siskandar 2013). Each primary
component is depicted as a block, and connections between these blocks are indicated with arrows or
lines. The primary objective of a block diagram in hardware design is to offer a comprehensive
overview of how these components interconnect and collectively constitute the entire system. Block
diagrams play a crucial role in the initial stages of designing hardware, providing a visual aid for
understanding, analyzing, and conceptualizing the structural aspects of the system (Hidayat et al. 2022).

In the diagram below, there is an explanation of the flow of input, process, and output in the
design of the automatic counting tool. The infrared sensor E18-DS8ONK serves as the input, detecting
the product being produced. Subsequently, the signal from this sensor is processed by the ESP32
microcontroller, generating outputs such as buzzer sound, calculation display on the LCD screen, and
data results available on the website platform.

Power
Supply
Web
¥
Input nirared » EZP32 »  LCD Output
Sensar
Buzzer
Figure 2 Diagram Block

The flowchart illustrates a working procedure within a system. This tool operates when an
item moves in front of the sensor. The sensor will automatically detect the item, and if the item is not
detected, it will not produce the indicated output. However, if the sensor successfully detects the item,
it will generate an output with the buzzer sounding and the calculation displayed on the LCD screen.
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Figure 3 Flowchart

The image below is a 3D design representation of the tool created by the researcher. In this 3D
design concept, the infrared sensor is positioned at the front, while the LCD for the calculation display
is located on the top for ease of checking the calculation results.

Figure 4 3D Design



Figure 5 3D Design 2

The image below displays the schematic arrangement of the automatic counting tool designed
by the researcher. It includes the E18-DS8ONK infrared sensor, which functions to detect the produced
items. The ESP32 microcontroller is used as the data processing device. Additionally, there are output
devices such as a buzzer for sound feedback and an LCD screen for displaying the calculation results.

e—Fadionica.com

fritzing

Figure 6 Schematic

The use case diagram in the image below is used to illustrate the functions accessible by
actors in the website system that will be built. In this user case, there are two actors: the director and
the employee. As shown in the user case diagram above, an employee is granted permission only to
perform scanning without the ability to access or view the data. On the other hand, a director needs to

log in first to access and view the data.
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Figure 7 Usecase

The following is an image of the website interface that has been created, consisting of three
menus: main menu, results summary, and issue report. The displayed image corresponds to the main
menu, showcasing a summary of daily, weekly, and monthly values.

SUMMIT

Mineral

Figure 8 Web Interfaces

In the image below, on the date 10/12/2023, a preliminary test was conducted, and data for 11
production items were obtained. This was followed by testing on 11/12/2023, resulting in weekly data
of 243 boxes. The calculation from the previous date, adding 11 to 232, yielded 243. With this, it can
be confirmed that the calculation results are accurate.
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Figure 9 Web Interfaces 2
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Figure 10 Web Interfaces 3

As a result and comparison of the previous study utilized for comparison, the core difference
lies in the utilization of Arduino ATmega 328 microcontroller, while in this research, an ESP32 is
used. Several differences in results have been obtained, wherein the Arduino ATmega 328 cannot
utilize a website for calculation results due to the absence of a Wi-Fi module, whereas the ESP32 can
do so without additional modules. This stands as one of the most significant advantages of this
research.

CONCLUSION

This project aims to develop a web-based automatic counting tool using the ESP32
microcontroller, E18-DS8ONK sensor, and buzzer. The device will be placed next to the production
item conveyor to provide notifications via the buzzer when items pass through the sensor. The main
goals of this project are to enhance employee performance, provide more accurate calculation results,
and store data on a website for easy inventory tracking. Through this implementation, it is expected to
improve operational efficiency in production and inventory management in the long term.
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