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Electronic components were developed in modern life to help alleviate human work. One application
is in sorting goods using conveyors. A conveyor is a device used to move an object from one place
to another by a mechanical system. In the industrial world, to transport goods, many use conveyors
because of the large and sustainable number of goods. In industries involving large and heavy goods,
it is needed to apply conveyors. Various tools that use control systems can reduce human roles even
without human assistance. Such a control system is applied to a conveyor so that the conveyor can
operate auto-run. The method used in this research is to make a prototype, the manufacturer; this
prototype is developing a new product or perfecting an existing product, be it hardware or software.
The automatic conveyor proto e utilizes the project board for the control system assembly, arduino
nano as an Arduinontroller, and some sensors as a supporting automation component. Researchers use
this method to research and develop arduino nano software starting from analysis, design, code, and
testing. The data collected in this study uses an observation checklist, then the data is processed to
move the conveyor with the software that has been created. Microcontrollers are programmed using
the Arduino IDE programming application. Through this research, it is expected that sorting of goods
can be done 24 hours, has high efficiency, reduces electricity costs and reduces human power for vessel
cargo selection..

© SEECMAR | All rights reserved

1. Introduction.

Moving goods can be done in a variety of ways. The era
of globalization supports science and technology in all areas
of life. Various forms of technological facilities in science, in-
dustry, offices, and even in everyday life, especially on ships.
The development of technology significantly affects human life,
both from lifestyle and work. (Dı́az-Garcı́a et al., 2017). Cre-
ating tools that can sort shiploads into the best alternative to
facilitate human work.

1Politeknik Ilmu Pelayaran Semarang. Tel. (024) 8311527. E-mail Ad-
dress: darul@pip-semarang.ac.id.

2Politeknik Ilmu Pelayaran Semarang. Tel. (024) 8311527. E-mail Ad-
dress: shofiyudin@pip-semarang.ac.id.
∗Corresponding author: Darul Prayogo. E-mail Address: darul@pip-

semarang.ac.id.

Many professions make people work hard by relying on
physical strength. (Salam et al., 2011), Human work is getting
lighter by utilizing technology because tools help many. This
makes the industrial world take advantage of technological de-
velopments, which used to work manually now. No, watching
auxiliary aircraft that work automatically will undoubtedly save
energy. One of the tools that humans have made is a conveyor;
it has many types, one of which is a conveyor that uses a belt or
often called a belt conveyor. Bela t conveyor is an auxiliary air-
craft whose function is to move objects above the belt (Selvan
et al., 2019).

The conveyor is one of the devices that can facilitate the
transfer of goods/cargo such as factories/industries, ports, air-
ports, and others. (Selvan et al., 2019). The conveyor is gener-
ally a conveyor that operates manually; this tool uses continu-
ously since the system is turned on, there are objects detected,
or nothing are seen on it. With the conveyor constantly working



D. Prayogo & M. Shofiyudin. / Journal of Maritime Research Vol XX. No. III (2023) 172–177 173

without depending on the existence of the Object, there are dis-
advantages, especially the use of electrical energy that is less
effective. In addition, undeveloped conveyors have not been
able to sort the color of the Object automatically, so if the con-
veyor transports the color of the different thing, it still requires
additional power to sort it out.

However, manual conveyors are still widely used in all waste-
ful electrical energy fields because they work continuously. (Sun
& Böhringer, 2020). Existing manual conveyors can be modi-
fied/ added to reduce the use of electrical energy that costs more
expensive. Furthermore, the proper sensor for this conveyor can
help put humans at work because it can sort, distinguish colors
and manage the conveyor’s working time.

A conveyor is a device used to move an object from one
place to another by a mechanical system. In the world of in-
dustrial, to transport goods many use conveyors, because of the
large and sustainable number of goods. In industries involv-
ing many large and heavy goods, it is needed to apply con-
veyors. There are several types of conveyors that are created
(belt conveyor, roller conveyor, chain conveyor, bucket con-
veyor, screw conveyors, pneumatic conveyor) and used accord-
ing to the needs of various different industries. Under certain
conditions, the use of conveyors is more efficient compared
to other conveyors; conveyors can mobilize large quantities of
goods continuously from one place to another. (Jin et al., 2018).

In this study, researchers chose the belt conveyor as a tool
used as a research object because of the simple conveyor work
system. (Jin et al., 2018). A belt conveyor is a means of trans-
portation that utilizes tires or rubber as a moving belt to carry
the material that is on it.

The working principle of the belt conveyor is to carry the
material or object that is above the belt, where the belt is moved
because the head pulley is rotated by the motor through the gear
reducer.(Pham et al., 2006)

This research utilizes electronic components; some of the
essential elements of electronics in this study are microcon-
trollers and sensors. A microcontroller is an IC chip (Integrated
Circuit) that is able to receive input signals, process them and
send output signals in accordance with the program filled into
them. The input signal comes from a sensor that is information
from the environment to be processed microcontroller. In con-
trast, the output signal is addressed to the actuator that can affect
the environment. A microcontroller is the brain of a device ca-
pable of interacting with the environment with the help of sup-
porting components. Basically, a microcontroller is a computer
in one chip, which contains a microprocessor, memory, Input
/ Output (I / O), and other supporting components. The speed
of data processing in microcontrollers is lower when compared
to personal computers (PCs). The rate of microprocessors on
PCs has reached the GHz order, while the operating speed of
microcontrollers generally ranges from 1 - 16 MHz. So is the
capacity of RAM and ROM on PCs that can reach the Gbyte
/ Tbyte order, in contrast to microcontrollers that only range
bytes / Kbyte. (Crepaldi et al., 2021).

The microcontroller used in Arduino nano.(Yaseen et al.,
2021). Arduino Nano is one of the small microcontroller devel-
opment boards. (Pan & Pan, 2019), It can be used on project

boards. This microcontroller was created using the atmega328
base. (Aghenta & Iqbal, 2019) for version 3.x and Atmega 168
for version 2.x (Ramos-cosi & Vargas-cuentas, 2021). Because
the Arduino Nano is mini-sized, it is only equipped with USB
pins and plugs that are used to connect to the computer and
are not equipped with direct electric current plugs. To provide
power to the microcontroller, this can be done by connecting
the power supply with the pin on the Arduino board (Kelechi et
al., 2021).

This research aims to develop conveyors by incorporating
electronic elements, namely microcontrollers, motion sensors,
and color sensors, to work effectively and efficiently. Utiliz-
ing this is expected to create a belt conveyor that can operate
automatically. This research is necessary because it can help
facilitate human work by utilizing project boards to put elec-
tronic components as props. Using these sensors, the conveyor
will only work when the Object is exposed and will automati-
cally sort the Object’s color. In addition, this study can reduce
the use of electricity because the conveyor will work if there are
objects above the belt.

2. Methodology.

The development of conveyors is carried out by combining
electronic science. (Jin et al., 2018), This is done by using the
Arduino nano project board as a microcontroller and some sen-
sors as support devices. The method used by researchers is the
creation of prototypes (Ramos-cosi & Vargas-cuentas, 2021).
Researchers used this method to research and develop Arduino
nano Software. (Amirah et al., 2020) Starting from analysis,
design, design, software coding, and testing. The data collected
in this study uses an observation checklist, then the data is pro-
cessed to move the conveyor with the software that has been
created. This research develops a product and will produce
a new product or perfect an existing product. (Taques et al.,
2021). In this case, it was designed with software, operating
systems, and applications.

3. Results.

3.1. Assembly.

This study will combine the mechanical design of the con-
veyor (Selvan et al., 2019) with electronic components. To
drive rollers and sorters, the designer automatically utilizes sen-
sors and microcontrollers and uses the project board as the ba-
sis for designing electronic schemes. The two primary sensors
used are ky-018 and TCRT-5000.

The main component of this KY-018 sensor module is the
LDR (Light Dependent Resistor), so this component works de-
pending on the intensity of the light. (Moeys et al., 2018) ex-
posed. The working principle of this component is that if the
light is exposed to high intensity, the LDR resistance will de-
crease; conversely, if the light is dim, the LDR resistance will
rise. The LDR will be a poor conductor or a great resistance
when the light is dimmed.(Leeuw & Boss, 2018), And the LDR
will be a good conductor or small resistance when exposed to
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high-intensity light. This study used the LDR sensor as an
object detection sensor by combining lasers as light-spreaders.
(Jeong et al., 2019).

The ky-018 sensor will operate well when it gets a voltage
of 3.5V to 5V; this sensor can provide digital and analog input
signals to connected microcontrollers.

Figure 1: KY-018 sensor.

Source: Authors.

There are three legs on this sensor module, the coded foot
(-) is for VDC(-), the middle foot is for VDC(+), and the coded
foot (S) for the input signal to be forwarded to the microcon-
troller (Tahir et al., 2022).

The following sensor used in this study is the TCRT-5000
Type Black and White sensor has two essential parts: the in-
frared transmitter as a transmitter and the receiver as a reflec-
tion receiver. The working principle is that the transmitter emits
infrared. If it is blocked by a white or reflective object, then
the infrared will be reflected and detected by the receiver, then
this sensor can be used as an object detector between black and
white.

Figure 2: Front view of the TCRT-5000 sensor.

Source: Authors.

The TCRT-5000 sensor operates well when it gets a voltage
source of 5Volt to 7Volt. These sensors only provide digital in-
put signals. There are four legs on the TCRT-5000 sensor mod-
ule, the coded foot (VCC) is the foot that serves to get the volt-
age VDC (+), the coded foot (GND) is the foot for the ground
or VDC (-), the foot that has code (D0) and (A0) for the input
signal to be forwarded to the microcontroller.

Figure 3: Rearview of the TCRT-5000 sensor.

Source: Authors.

On the back of the sensor module, TCRT-5000 equipped
with variable resistors serves to regulate the sensitivity of the re-
ceiver (Bian et al., 2021) in capturing infrared reflections emit-
ted by the transmitter so that the effective detection distance can
be adjusted.

3.2. Creation of Software Automatic Conveyor Control System
Detection of Object Presence and Color objects (Black
and White).

Programming processor using a computer (Borys et al., 2020)
means. This study used Arduino nano as a microcontroller
(Khanna et al., 2021). Arduino has a particular application for
programming, namely Arduino Integrated Development Envi-
ronment or often called Arduino IDE (Kumar et al., 2022).

To program, Arduino must be installed Arduino IDE appli-
cation (Kumar et al., 2022) the computer to be used to program.
This application can be downloaded from various sources on
the internet, including on the official Arduino page (Selvaraj &
Anusha, 2021).

Figure 4: The initial view of Arduino IDE.

Source: Authors.

If the microcontroller is connected, it is ready to be pro-
grammed according to the designer’s expectations. For exam-
ple, here is the program or coding used in automatic conveyor
drilling with black and white and object detection sensors (Kele-
chi et al., 2021).

3.3. Prototype Trials.
The research results on the development of automatic con-

veyors with some of these sensors, test the sensors used and get
mixed results. Researchers tested the sensor by giving the sen-
sor’s criteria and observing the reactions that occurred due to
the action. The result of creating this automatic conveyor de-
velopment model is that the conveyor belt drive machine can
operate automatically when placed objects on it, and servo mo-
tors can sort mechanical things based on the Object’s color.
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Figure 5: Coding Arduino IDE.

Source: Authors.

Design of automated conveyor development model props
(Jin et al., 2018) This is done in sequence in each manufac-
turing process and adjusted to the problem formulation. The
manufacturing process is done well and in detail to get the de-
signer’s expected results.

Automatic Conveyor Development Model Show Making (Jin
et al., 2018) With Color Sensor and Object Presence Detection
Sensor. The initial part of making a prop is to prepare the tools
and materials to be used because the completeness of tools and
materials will affect the smooth manufacture of braces.

This stage of making props further makes the conveyor de-

sign first, to make it easier for the designer to make conveyor
material parts. In the manufacture of conveyor design, the de-
signer creates a sket in a manual image.

The materials to be used should also be considered based
on their advantages and disadvantages, function, durability, and
aesthetic value. Designers use clear acrylic as the most widely
used material.

The parts of the props are made manually, so it requires
thoroughness to get results in line with expectations. The de-
tails are designed into an amount in a mechanical form that will
be combined with electronic elements, and corrections and re-
pairs are made if there are parts that are not perfect. Design of
Automatic Conveyor Control System Detection of Object Pres-
ence and Color

The electronic control system is converting a signal into an-
other signal to give the desired system response; the simple
electronic system is input, process, output.

Electronic components cannot operate on their own. (Aghen-
ta & Iqbal, 2019), Between components must be interconnected
to operate properly because between components with other
components have their respective functions; for that, the de-
signer must create a scheme before assembling these compo-
nents.

Figure 6: Control system schema.

Source: Authors.

This assembly utilizes the project board as the primary as-
sembly board. Arduino Nano as a microcontroller, motor driver
as dc motor rotation controller, KY-018 as object detection LDR
sensor assisted by KY-008 laser module, TCRT-5000 as black
and white detection sensor, DC motor as roller drive, servo mo-
tor as a black and white sorter, and some supporting compo-
nents.

4. Discussion.

The Creation of the Automatic Conveyor Development Mo-
del Show With Color Sensor and Object Presence Detection
Sensor proved to help alleviate human work (Management et
al., 2020). It can be applied in the industrial world. Its ex-
istence is better than a manual conveyor that works continu-
ously despite no charge/workpiece. This research can save the
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Figure 7: Wire control system diagram.

Source: Authors.

burden of electricity costs and reduce machine working hours
so that it is expected that the machine can work longer and be
more durable. For industries that already have conveyors, man-
ual conveyors that already exist today can be added using this
software, so there is no need to buy new tools.

Design of automatic conveyor control system (Selvan et al.,
2019) It uses two sensors, the TCRT-5000 black and white sen-
sor and the KY-018 type object detection sensor connected to
the Arduino Nano microcontroller, both of these sensors can
provide input signals in digital form that are passed to the mi-
crocontroller. What distinguishes these two sensors is the work-
ing principle; the TCRT sensor works because the receiver re-
ceives the reflection of infrared light emitted by the transmitter,
while the KY-018 sensor works based on the intensity of the
morning (Moeys et al., 2018).

Ky-018 and TCRT-5000 sensors have the disadvantage of
not functioning correctly if both sensors detect objects and col-
ors together. Because in one programmatic microcontroller,
each sensor must provide a sequence input signal according to
coding (Borys et al., 2020).

The next drawback is that the black and white sensor will
experience dysfunction if it operates after the object detection
sensor. For example, if the KY-018 sensor has detected the pres-
ence of an object and after that, the TCRT-5000 sensor detects
black and white, then the TCRT-5000 sensor will experience
dysfunction and will not be able to scatter between black and
white.

KY-018 sensors, TCRT-5000 sensors, and Arduino micro-
controllers are commonly used components in robotics; in addi-
tion to being easy to obtain, such details are easy to design and
program because KY-018, TCRT-5000, and Arduino microcon-
trollers are complex modules. (Borys et al., 2020).

Automatic Conveyor Control System Programming Detec-
tion of Object Presence and Color.

A pre-programmed microcontroller controls this object and
color detection system (Kelechi et al., 2021). Programming ap-
plications using Arduino IDE (Murad et al., 2021). The de-
signer chose the application because it has the most straightfor-
ward programming language compared to other programming
applications, so it is easy to use and easy to understand.

In a coding is written microcontroller functions process in-

put signals to produce output signals(Taques et al., 2021), For
example, the input signal from the KY-018 sensor will have an
output signal in the form of a DC motor rotation. (Moeys et
al., 2018). Coding on microcontrollers will run sequentially as
written, which has been explained in the results of the study.
So the microcontroller will not respond to the input signals of
all sensors before completing the previous function. This is the
disadvantage of programming an automatic conveyor control
system.

Microcontrollers have been programmed in sequence (TCRT-
5000 sensor detects color, KY-018 sensor detects object DC
motor conveyor drive operates, Motor servo operates Object
carried by conveyor belt, object split by servo motor Object
falls pointed or left according to color). If the Object has not
been lost and has been given the next thing, then the conveyor
will not respond to the presence of the item. So one process can
only be given one thing.

In the application of use, the selection of the suitable sensor
can be adjusted for a wide variety of conveyors; in advanced
industries, sensors can be developed and can read more color
code, code, or motion more efficacy. But this study is limited to
using only object detection sensors to move the conveyor only
and black and white detection sensors only.

Conclusions

The creation of this automatic conveyor development model
demonstrates a mechanical conveyor prototype to detect the
presence of objects and colors. Use Arduino microcontroller,
black and white TCRT-5000 sensor, and KY-018 object detec-
tion sensor. Aiming for both sensors to operate correctly then
the TCRT-5000 sensor is placed front before the KY-018 sensor.

Creating the Automatic Conveyor Development Model de-
monstrates proven to increase efficiency and can be applied real
with size and dimensions suitable for industry needs. Its exis-
tence is better than a manual conveyor that works continuously
even though there is no workpiece. With this research, it can
save the burden of electricity costs and reduce machine work-
ing hours so that it is expected that the machine can work longer
and be more durable. These automatic conveyor props can be
further developed by adding more color sensors such as red,
yellow, and green color sensors or barcodes to be made in the
form of real conveyors and utilized in the industrial maritime.
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J., Garcı́a-Palacios, A., Baños, R. M., & Botella, C. (2017).
Efficacy of a Transdiagnostic internet-based treatment for emo-
tional disorders with a specific component to address positive
affect: Study protocol for a randomized controlled trial. BMC
Psychiatry, 17(1), 1–14. https://doi.org/10.1186/s12888-017-
1297-z.

Jeong, J., Cho, Y., Shin, Y. S., Roh, H., & Kim, A. (2019).
Complex urban dataset with multi-level sensors from highly di-
verse urban environments. International Journal of Robotics
Research, 38(6), 642–657. https://doi.org/10.1177/027836491-
9843996.

Jin, X., Li, M., Li, D., Ji, J., Pang, J., Wang, J., & Peng,
L. (2018). Development of automatic conveying system for veg-
etable seedlings.

Kelechi, A. H., Alsharif, M. H., Agbaetuo, C., Ubadike,
O., Aligbe, A., Uthansakul, P., Kannadasan, R., & Aly, A. A.
(2021). Design of a low-cost air quality monitoring system us-
ing arduino and thingspeak. Computers, Materials and Con-
tinua, 70(1), 151–169. https://doi.org/10.32604/cmc.2022.019-
431.

Khanna, P. R., Howells, G., & Lazaridis, P. I. (2021). De-
sign and Implementation of Low - Cost Real - Time Energy
Logger for Industrial and Home Applications. Wireless Per-
sonal Communications, 119(3), 2657–2674. https://doi.org/10.-
1007/s11277-021-08350-1.

Kumar, S., Kolekar, T., Patil, S., Bongale, A., & Kotecha,
K. (2022). A Low-Cost Multi-Sensor Data Acquisition System
for Fault. 1–33.

Leeuw, T., & Boss, E. (2018). The HydroColor App : Above
Water Measurements of Remote Sensing Reflectance and Tur-
bidity Using a Smartphone Camera. https://doi.org/10.3390/s-
18010256.

Management, S., Hybrid, U., & Systems, R. E. (2020). Ukrai-
ne Energy Sector Management Using Hybrid Renewable En-
ergy Systems 4, *.

Moeys, D. P., Member, S., Corradi, F., Li, C., Bamford, S.

A., Longinotti, L., Voigt, F. F., Berry, S., Taverni, G., Helm-
chen, F., & Delbruck, T. (2018). A Sensitive Dynamic and Ac-
tive Pixel Vision Sensor for Color or Neural Imaging Applica-
tions. IEEE Transactions on Biomedical Circuits and Systems,
12(1), 123–136. https://doi.org/10.1109/TBCAS.2017.2759783.

Murad, M., Bayat, O., & Marhoon, H. M. (2021). De-
sign and implementation of an intelligent home system with two
levels of security based on IoT technology. 21(1), 546–557.
https://doi.org/10.11591/ijeecs.v21.i1.

Pan, C. H., & Pan, H. (2019). Construction of Wireless
Piezoelectric Micro Robots with Arduino Control Module. 10–
17. https://doi.org/10.11159/icmie19.116.

Pham, P. H., Dao, D. V., Amaya, S., Kitada, R., Li, Y.,
& Sugiyama, S. (2006). Design and fabrication of polymer
electrostatic comb-drive actuators for micro conveyer systems.
IEEJ Transactions on Sensors and Micromachines, 126(7), 306–
311. https://doi.org/10.1541/ieejsmas.126.306.

Ramos-cosi, S., & Vargas-cuentas, N. I. (2021). Proto-
type of a System for Quail Farming with Arduino Nano Plat-
form , DHT11 and LM35 Sensors , in Arequipa , Peru. 11(11).
https://doi.org/10.46338/ijetae1121.

Salam, F. S., Theodosiou, L., Gillibrand, V., & Sharma, K.
(2011). A retrospective audit of referrals of 16-17 year olds
with reference to substance abuse. Psychiatria Danubina, 23
(SUPPL. 1), 194–197.

Selvan, T. A., Viswanathan, A., Madhankumar, S., & Sneha,
S. (2019). Design and Fabrication of Automatic Spring Type
Chip Conveyor. 2, 917–920. https://doi.org/10.35940/ijrte.B17-
15.078219.

Selvaraj, A. S., & Anusha, S. (2021). RFID enabled in-
telligent data analysis in a smart warehouse monitoring sys-
tem using iot. Journal of Physics: Conference Series, 1717(1).
https://doi.org/10.1088/1742-6596/1717/1/012022.
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