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ARTICLE INFO ABSTRACT

In modern times it has experienced a very rapid increase. The industrial
world is currently growing and has become an important part. from the
world as a whole. Developments in the industrial world today have
provided many conveniences and advantages for companies in the
process. One example of the use of technology in industry is the process
of separating beam packages which is still done manually. If the
separation process is still using. Human intervention (manual) will spend

Keywords a lot of time. In this study, a prototype design of beam package separation
Barcode Scanner that can separate goods automatically with the aim of the zip code already
DC Motor DC listed in the barcode code, aims to facilitate the performance of beam
Servo Motor package separation when. Device design. Hard, namely the Arduino
Conveyor Mega 2560 microcontroller as the command logic storage in the system,
Arduino Mega2560 two dc motors as conveyor drives, a barcode scanner functions as a

barcode code reader, and a servo motor as output. Testing this system
uses a package of goods from cardboard media, with a package thickness
of 0.2 cm. Based on the results of testing the separation of package beams
the tool can work well so that it can increase work effectiveness with an
accuracy rate of success of the tool in separating goods packages in each
first room with an accuracy of 80% for the purpose of Yogyakarta, then
separation of parcels for the purpose of Jakarta with an accuracy of
86.6%, and Separation of beam packages with the destination of goods to
Surabaya has an accuracy rate of 86.7%.

This is an open access article under the CC—BY-SA license.

1. Introduction

The development of technology in the modern era is currently experiencing a very rapid increase
[1]. Especially the development of the industrial world which provides its own convenience and
advantages to companies in the process. This situation has a major impact on all areas of human life,
especially in the industrial sector [2]. In the industrial world, such as distribution and production
processes, the process of separating goods is still. manually, so it takes quite a long time and is less
accurate in packet separation [3]. If done automatically it will be profitable for the company and save
human labor. Due to automation in the production and distribution process, the time needed will be
shorter, more accurate, and the profits the company will get will be higher [4].

The process of separating goods or packages at the place of delivery [5], when the number of
shipments increases, it will experience difficulties because each item will be turned back to be seen
and read by the shipping label and separated to be collected into one part in one delivery area, it will
take a long time. enough to check every existing packet shipment [6]. In this modern era, the
fulfillment of goods needs is carried out with a goods distribution system from producers to consumers

that is structured using logistics management [7]. In goods logistics activities there are several stages
!
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that are taken. Among these stages is the first, the production of goods, the second, the distribution of
goods, and the last, the goods reach the hands of consumers [8]. At this stage the purpose of separating
package destinations is very important, because to make it easier to select goods based on the
destination address so that the process of sending goods is faster because the destination address has
been separated according to each city and area, all of which require a fast process so that delivery
faster [9]. By taking a lot of time, the package delivery hours can be disrupted and can result in package
shipments not being able to arrive at the destination according to the time promised. As a result, a
technology will be developed to sort parcels using barcodes [10].

2. Method

This study aims to create a tool that can help users in the process of separating goods automatically
in the form of prototypes and testing is still a simulation and provides convenience so that the process
of separating goods is faster and does not require a long time in the process [11].

2.1. System Design

The first hardware design used is a barcode scanner as a barcode reader [12]. Furthermore, the
USB module is used as a communication intermediary between the barcode scanner and Arduino
Mega [13]. The third hardware is Arduino Mega as the brain in the barcode reading system that
receives and processes data scanned by a barcode scanner [ 14]. Hardware design of the Arduino Mega
control system which functions as a controller for dc motors and servo motors [15]. System design is
presented. In the form of a block diagram that will help in designing a barcode-based beam package
separator device with Arduino, using the Arduino Mega as a DC motor drive used to drive the
conveyor [16]. After moving the Arduino Mega DC motor, it functions as a barcode scanner data
manager, which then data from the barcode scanner is received by Arduino Mega, which drives the
servo motor to separate the block packages [17]. The block diagram for designing a beam package
separator system with a barcode-based Arduino is shown in the following Fig. 1.

BARCODE
SCANNER
DC MOTOR DC MOTOR
ARDUINO
MEGA
SERVO SERVO
MOTOR MOTOR
LCD

Fig. 1. Hardware design block diagram

The first hardware used is a barcode scanner as a barcode reader as previously described.
Furthermore, the USB module is used as a communication intermediary between the barcode scanner
and the microcontroller after USB and then the LCD as a display for the results of the barcode scanner
[18]. The fourth piece of hardware is the Arduino mega as the brain in the barcode reading system
that receives and processes data scanned by a barcode scanner. Furthermore, after entering Arduino
Mega, it runs a DC motor as a conveyor drive and a servo motor as a block package separator whose
barcode label has been scanned by a barcode scanner.

2.2. Algorithm

After software design uses the Arduino IDE software which is then downloaded on the Arduino
Mega 2560 [19]. The first thing to do is to make a flowchart as a guide for writing programs. The
shape of the flowchart can be seen in Fig. 2.
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Fig. 2. Flowchart of beam package separation system

The explanation of the flowchart above is that when the system is turned on, the DC motor is used
to run the conveyor and the LCD screen will light up to display information on the results of barcode
readings. Next scan the barcode label on the separation of beam separation if the barcode label is read
in city A then the microcontroller will move the servo motor in city A to separate the destination of
the beam package. After the execution of the command is complete, the servo motor will return to the
position. Initially, it will be like that from cities A, B and C, whereas if the block package barcode
label scanner is not listed in cities A, B and C, then the block packages will continue so that there is
no destination city.

2.3. Equation

From the data that can be generated from the test, the percentage of success will be obtained. to
determine whether the tool that has been made is appropriate or not with the purpose of manufacture.
The percentage of success of the system for placing goods into an empty space that is designed to
carry out orders is calculated by the Equation (1) [20].

Number of successes

X 1009 1
Number of tests % M

3. Results and Discussion

3.1. Separation of Yogyakarta Destination Beam Packages

In the separation of the beam package, 15 times the barcode label reading was carried out on the
beam package with the aim of Yogyakarta. Then from the data obtained, the percentage level of
success will be calculated. The data on the results of the goods retrieval test can be shown in Table 1.
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Table 1. The results of the beam package separation

Code on Reading

No Beam Package Barcode Scanners Explanation
1 55288 55288 \
2 55288 55288 \
3 55288 55288 x
4 55288 55288 \
5 55288 55288 N
6 55288 55288 N
7 55288 55288 N
8 55288 55288 N
9 55288 55288 x
10 55288 55288 \
11 55288 55288 v
12 55288 55288 v
13 55288 55288 v
14 55288 55288 v
15 55288 55288 N

Explanation:
\ = Success to separate the beam package
x = Failed to separate the beam package

The percentage of success of the tool in carrying out the order to separate the bundles of beams is
calculated by Equation (1) and produces Equation (2).

Number of successes

12
% = — 0 = 0,
Number of tests X 100 % 15 X 100% =80% (2)
3.2. Separation of Beam Packages with the Purpose of Jakarta

In the separation of the beam package, 15 times the barcode label reading was carried out on the
beam package with the aim of Jakarta. Then from the data obtained, the percentage level of success
will be calculated. The data on the results of the goods retrieval test are shown in Table 2.

Table 2. The results of the beam package separation

Code on Reading

Beam Package Barcode Scanners Explanation
1 11110 11110 N
2 11110 11110 N
3 11110 11110 N
4 11110 11110 N
5 11110 11110 N
6 11110 11110 N
7 11110 11110 N
8 11110 11110 x
9 11110 11110 N
10 11110 11110 N
11 11110 11110 x
12 11110 11110 N
13 11110 11110 N
14 11110 11110 N
15 11110 11110 N
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Explanation:
\ = Success to separate the beam package
x = Failed to separate the beam package

The percentage of success of the tool in carrying out the order to separate the bundles of beams is
calculated by equation (1) and produces equation (3).

Number of successes

13
0fy = — 0f = 0,
Number of tests X 100 9% = = X 100 % = 86.6 % 3)
3.3. Separation of Beam Packages with the Purpose of Surabaya

In the separation of the beam package, 15 times the barcode label was read on the beam package
with the destination of Surabaya. Then from the data obtained, the percentage level of success will be
calculated. The data on the results of the goods retrieval test are shown in Table 3.

Table 3. The results of the beam package separation

No Code on Reading Explanation
Beam Package Barcode Scanners
1 60199 60199 N
2 60199 60199 N
3 60199 60199 N
4 60199 60199 N
5 60199 60199 N
6 60199 60199 N
7 60199 60199 N
8 60199 60199 N
9 60199 60199 N
10 60199 60199 N
11 60199 60199 N
12 60199 60199 N
13 60199 60199 x
14 60199 60199 N
15 60199 60199 N

Explanation:
\ = Success to separate the beam package
x = Failed to separate the beam package

The percentage of success of the tool in carrying out the order to separate the bundles of beams is
calculated by Equation (1) and produces Equation (4).

Number of successes

14
100 % = —= x 100 % = 93.3 ¢ 4
Number of tests X % 15 X % % )

4. Conclusion

Creating a system that can perform beam package separation by designing and manufacturing
several hardware components that have different functions and program coding so that they become
one unified system. Based on the results of testing the beam package destination separator regularly
the system succeeds in separating the beam packages with the destination zip code percentage of
success 80% without any failure. Based on the results of testing the ability of the tool, the results show
that the tool can work effectively to separate the beam package objectives. After testing the design
and. Making a block package separation system with Arduino, can the system run. Block parcel
splitting orders based on the zip code of a city with 86% success accuracy.
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