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Abstract. Utilization of internet based on technology is currently widely used as a means to
facilitate control. This research utilizes internet technology and a microcontroller as an automatic
control. The purpose of making this tool is to create a control system for houschold electronic
appliances using an IoT based on android. This household electronic equipment control system
can assist users in controlling household electronic devices such as: Lights, AC (Air
Conditioner), Water Machines, Dispensers, Fans and others. Houschold electronic equipment
control is made using a Wemos D1 microcontroller that is communicated with the internet
network. The use of software is also done by installing the application on an android smartphone
as a media control tool. The output from wemos d1 is then connected to the relay module which
is then connected to the electronic device. The results of this study are in the form of a prototype
of a houschold electronic equipment control device. Based on the test results it can be concluded
that the household electronic equipment control system works in accordance with its function.
Besides this tool is also very efficient because it can save time for controlling the device from a
long distance though.

1. Introduction

Electricity is one of the most basic needs for everyday life, electricity can also be categorized as a
primary need for people today in modern times. Everything everyday needs electricity, especially in life
(53¢t always relies on devices that require electrical energy, especially household appliances, currently
Indonesia is one of the countries in the world that has the largest population in the world, with a number
of So many people need a large supply of electricity to carry out their daily life.

With the habit of humans who leave their homes with their electrical appliances still alive, this
triggers additional energy that continues to run and causes splintering of electricity payments to be
issued[2].

The use of electric appliances in households is something that is common nowadays. Almost all
households that have electricity supply have electrical equipment. However, in the daily use of
electricity, people are sometimes wasteful. For example, forgetting to tum off the electric device or
leaving the device on, so that electricity usage in the house exceeds the reasonable limit and the payment
incfilses.

Electrical equipment needs such as turn on household electrical appliances more practical if if§#an be
controlled with well. So far, the community uses cable and remote control based infrared to control
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something from long distance, but for such controllability limited by distance. In order to control it is
broad and easy, then one of the solutions is using a cell phone Android smartphone as a remote
control[6].

A remote control system will be required when it is not possible to control the equipment from a
short distance under certain conditions. For example, when someone is outside the house to do certain
activities and no one is in the house to control electrical equipment from a short distance, remote control
is needed.

Along with the times, human activity is increasing and sometimes it requires people to leave their
homes. Someone's activities outside the home, such as a vacation out of town or work that requires
someone to leave the house empty for 24 hours, will cause someone to have difficulty interacting with
electrical equipment at home.

Electronic technology that can control household electronic equipment from a distance is the internet
of things technology. Another technology being developed is technology that aims to save electrical
energy Ejed in households[8].

[oT 1s defined as an interconnection of sensing and drive devices that provide the ability to share
information across platforms through a unified framework, developing a common operating image to
enable innovative applications. This can be achieved using seamless ubiquitous sensing, data analysis
and information representation with cloud computing as the unifying framework[3].

2. Methodology

A frame of mind will be needed in conducting a study, this frame of mind will be used as a reference
for the author in compling the research, the framework in research refers to the methodology used [4].

Design (Prototype) is the stage after analysis of the §Ejtem development cycle which is a E§finition
of functional requirements, and describes how a system is formed which can be in the form of depiction,
planning and sketching or arrangement of several separate elements. into a complete and functional unit,
including the configuration of the hardware and software components of a system. The essence of this
method is the work of a model development into a final system [1].

In addition, to model a software, several stages are needed in the development process, these stages
will determine the success of a control system.
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Requirements analysis stage is the most important stage for analyzing a system in solving a problem [9].
Here the researcher analyzes the needs in the design of the control system to be built. Among them is
the selection of the required hardware and software. In this case, the researcher uses the Wemos DI
microcontroller as the main hardware and blynk as an intermediary for communication between the
smartphone and the hardware.

Wemos is a board module that can function with Arduino, especially for projects that carry the IOT
concept [5].

Relay is a device that works on an electromagnetic basis to move a number of arranged contactors or an
electronic switch that can be controlled from other electronic circuits by utilizing electric power as its
energy source [1].

b. Building Prototyping

In this case the researcher describes the input and output formats that will be produced by the control
system created. Here the researcher describes the input and output schemes that will be received by
Wemos DI [7].

c. Prototyping Evaluation

Furthermore, after the prototyping development stage, the researcher defines the format and
requirements of the overall control system, identifies all requirements, and an outline of the system to
be built, for example the communication path between the Wemos D1 microcontroller and the Blynk
platform.

d. Encoding System

In this stage the prototyping that has been agreed upon is translated into an appropriate programming
language as a process for nputting commands that will be received on the microcontroller. In this
systfil, the programming language used is C ++ using the Arduino IDE software.

An information system is a system that collects, processes, stores and analyzes data, and separates
information for specific purposes [10].

e. System Testing

In this stage, the modules that have been made are combined and tested to find out whether the system
that has been built is in accordance with the design and whether there are still errors or not. Testing
using android is testing carried out directly by the user.

4

f. System Evaluation

System evaluation is not prototyping evaluation, system evaluation is evaluating the finished system or
software and hardware whether it is in accordance with the wishes or not.

System Usage
This stage is the final stage of creating a control system using the Prototyping Model method. At this
stage the ready-made tools that have passed the test are ready for use.

3. Result and Discussion

Implementation is one of the stages in system development, where this stage is the stage of placing a
control system for household electronic equipment so that it is ready for operation and can be seen as
an effort to realize a system that has been designed




1
Annual Conference on Science and Technology Research (ACOSTER) 2020 10P Publishing
Journal of Physics: Conference Series 1783 (2021) 012094  doi:10.1088/1742-6596/1783/1/012094

Figure 2. Display control in blynk

In Figure 5.1 it can be seen that there are 4 buttons that can be used with each function. The full red
button with the writing on indicates that the condition of the electronic device is on, while the red circle
button with the writing off indicates that the condition of the electronic device is in a dead condition.
When the off button is pressed, the button turns on and the electronic device turns on, vice versa. In
addition, there is also a notification button that functions to send notifications to Android as a
notification that the Wemos D1 microcontroller is not connected to the internet network.

Implementation of Household Electronic Appliance Controls.

Figure 3. Implementation of Household Electronic Appliance Control Devices.

In the picture above, you can see the results of a prototype or prototype of a household electronic
device control device. There is a series of Wemos D1 microcontrollers connected to a 4 channel relay,
then from a 4 channel relay connected to 3 plug terminals with their respective functions and 1 lamp
holder as a bulb holder with 220v AC source.
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System Testing

The testing stage is the final stage when all processes are passed in order to find out whether the model
designed is in accordance with the expected results. Testing the control system for household electronic
equipment can be carried out in the following steps:

1. Connect 220v AC mains power to the household electronic appliance control system hardware circuit.
2. After the control system turns on, the Wemos D1 microcontroller Bl connect to the internet network
that has been previously set on the Arduino IDE. The connection of the Wemos D1 microcontroller can
be seen in the Blynk application as shown below.

3. After the Wemos D1 microcontroller is connected to the internet, the Blynk application on Android
is ready to be used to tum on and off household electronic devices.

Figure 4. Household Electronic Equipment Control System

Testing Systems on the Prototype

Testing is done to test the system on a prototype that has been designed. Testing is done by accessing
the button from the blynk application and synchronizing the hardware device and the connection
connection from Wemos dl pins to 4 channel relay pins, then from 4 channel relays to household
electronic equipment.

Table 1. Testing With the On Command

No  Expected Scenarios Expected results Result
1 The Blynk application The condition of the light is Valid
performs the on on according to the order

command to Wemos D1 carried out from the android
pin D4  which is

connected to pin inl on

the relay that is

connected to the lamp.

2 The Blynk application The terminal condition is on Valid
performs the on according to the command
command to Wemos D1 carried out from android.
pin D5 which is
connected to pin in2 on
the relay connected to
terminal 1.
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3 The Blynk application The terminal condition is on Valid
performs the on according to the command
command to Wemos D1 carried out from android.
pin D6 which is
connected to pin in3 on
the relay connected to

terminal 2.
4 The Blynk application The terminal condition is on  Valid
performs the on according to the command

command to Wemos D1 carried out from android.
pin D7 which is

connected to pin ind on

the relay connected to

terminal 3.

4, Conclusion

Based on the results of the analysis, design and implementation that has been done. Then several

conclusions can be drawn including the following The results of the research on the IoT-based household
electronic equipment control system using android in the form of a prototype are quite effective in
helping users control electronic devices without having to be near a home electronic device switch.

The prototype for controlling household electronic equipment using Wemos D1 and Android which

functions as an on/ off control for electronic devices is integrated and functioning properly. The control
system for household electronic equipment can make it easier for users to chat even though they are at
a long distance or outside the city and even abroad.

References

[1] Erricson Z K, Elia K A, Dringhuzen J M “Design of Arduino Uno Based Plant Watering Can
Using Humidity Sensors YL-39 and YL-69.” Conf Universitas Sam Ratulangi, vol. 30, no. 8, pp.
170-180, 2012

[2] Fuad, Evans. " Application Of The Internet Of Things On The Control System Of Electronic
Goods And Temperature,” J. Fasilkom, vol. 9, no.2, pp. 381-386, 2019

[3] Gubbi, J “Internet of Things (IoT): A vision, architectural elements, and future directions,” .J
Elsevier, vol. 3, no. 3, pp. 130-137,2013

[4] Irawan, Y., Fernando, Y., & Wahyuni, R. “Detecting Heart Rate Using Pulse Sensor As
Alternative Knowing Heart Condition,” Journal of Applied Engineering and Technological
Science (JAETS), vol.1, no. 1, pp. 30-42,2019

[5] Muhammad F “Internet of Things Based Multi Node Temperature Telemetry Using the Wemos
DIR2 Module,” J. Politeknik Negeri Lhokseumawe, vol. 4, no. 5, pp. 211-218, 2013

[6] Panduardi, F, and Endi S H. " Wireless Smart Home System Using an Android-based Raspberry
Pi" Jurnal Teknologi Informasi Dan Terapan, vol. 3, no. 1, pp. 230-240, 2016

[7] Putra, A.S “Development of a Wireless Communication System to Control a Soccer Robot,”../.
Universitas Pelita Harapan, vol. 3, no. 2, pp. 56-67, 2018

[8] Samsugi, S, Ardiansyah A, and Dyan K. " Arduino and Wifi Module ESP8266 as Media Remote
Control with Android-Based interface," Jurnal Teknoinfo, vol.12, no. 1, pp.23-27, 2018

[9] Wahyuni, R., & Irawan, Y. “Web-Based Heart Disease Diagnosis System With Forward Chaining

Method (Case Study Of Ibnu Sina Islamic Hospital)”. Jouwrnal of Applied Engineering and
Technological Science (JAETS), vol 1, no.1, pp. 43-50, 2019

[10] Wahyuni, R., & Irawan, Y. “Web-Based Employee Performance Assessment System in PT.




Annual Conference on Science and Technology Research (ACOSTER) 2020 10P Publishing
Journal of Physics: Conference Series 1783(2021) 012094  doi:10.1088/1742-6596/1783/1/012094

Wifiku Indonesia,” Journal of Applied Engineering and Technological Science (JAETS), vol.1,
no.2, pp.60-69, 2020




Turnitin

ORIGINALITY REPORT

204 174 134 12«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

eprints.gla.ac.uk

Internet Source

.

s

orbit.dtu.dk

Internet Source

o

2%

Submitted to Karunya University
Student Paper

e

2%

Submitted to Asia Pacific University College of
Technology and Innovation (UCTI)

Student Paper

-~

2%

ejurnal.sttpagaralam.ac.id

Internet Source

o

2%

WWWw.iaeme.com

Internet Source

T

journal.uinjkt.ac.id

Internet Source

B B

T

repo-dosen.ulm.ac.id

Internet Source

T

Nurliana Nasution, Wirdah Choiriah. "User-
friendly Technology at PT PLN (Persero)

1o



Pekanbaru: OE Analysis on Procurement of
Goods and Services", IOP Conference Series:
Earth and Environmental Science, 2020

Publication

—
-

forum.orenjonion.net

Internet Source

T

—_—
—

publikasi.polije.ac.id

Internet Source

T

—
N

pertambangan.fst.uinjkt.ac.id

Internet Source

T

Dwi Edi Sadharma. "Design of Asset Collection <1 y
Information System Based on Website", ’
International Journal Software Engineering
and Computer Science (IJSECS), 2021
Publication
hdl.handle.net

Internet Source <1 %

Juhriyansyah Dalle, M. Ziki Elfirman, <1 o
Muhammad Sufyan. "Microcontroller Based ’
Water Measurement Level Prototype Using
Fuzzy Logic Method", TEM Journal, 2020
Publication
jik.htp.ac.id

-Ilnternet E)OUFCG <1 %




Exclude quotes Off Exclude matches Off
Exclude bibliography On



