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Abstrak       This research on remote monitoring design aims to determine the condition and 
control the Localizer equipment in normal or alarm conditions. It can also assist in changing 
over during ground checks, accessible via smartphone using the Blynk app. This design uses 
an optocoupler sensor to detect the electrical current flowing through the LEDs on the Localizer 
Remote Control Unit (RCU). This allows the indicator readings to be sent to the Internet of 
Things (IoT) using a NodeMCU Wi-Fi module that communicates serially with an Arduino. The 
IoT functions to display real-time conditions and control the Localizer equipment in normal or 
alarm conditions, accessible via smartphone using the Blynk app. The tool I will design is an 
Internet of Things-based remote monitoring localizer. It is hoped that this remote monitoring 
tool will facilitate technicians in determining the condition of the Localizer and assist in changing 
over during ground checks. 
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1. INTRODUCTION 

 
Observing weather elements is essential. Rapid 
technological developments are driving the 
creation of efficient and easy-to-use systems, 
including remote control based on the Internet 
of Things (IoT). The IoT concept enables 
connectivity between users and equipment, as 
well as between devices, without the constraints 
of distance. In aviation, technological 
advancements are crucial for supporting safety 
and comfort, including in the development of 
navigation aids such as the Instrument Landing 
System (ILS). The ILS consists of three main 
components: the localizer, the glideslope, and 
the marker beacon. The localizer serves to 
guide the aircraft to the runway centerline 
during landing. In accordance with Decree 
83/VI/2005, navigation equipment such as the 
localizer must undergo periodic ground testing 
twice a month as a form of monitoring and 
preventive action by technicians. At the Perum 

LPPNPI Yogyakarta Branch, ground testing is 
conducted at night, but the limited number of 
technicians makes it difficult to change over the 
localizer equipment. To address this, a remote 
monitoring system is needed that allows 
technicians to monitor localizer conditions in 
real time and perform changeovers remotely. 
Based on these needs, the author designed a 
simple Arduino-based device that can read the 
localizer's condition and send this information 
via an IoT network to a smartphone using the 
Blynk application. Using this device, technicians 
can still monitor the localizer's status even when 
they are far from the location, making testing 
activities more effective and efficient. 

 
 

2. RESEARCH METHOD 
 

In this study, the author used an engineering 
method with a Research and Development 
(R&D) approach, focusing solely on the design 
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and testing of a remote monitoring system for 
the Normarc NM7013 Internet of Things (IoT)-
based localizer. The research stages included 
identifying technician needs in the field, 
designing a system using Arduino Nano and 
NodeMCU, hardware assembly, software 
programming, and integration with the Blynk 
application on a smartphone. Testing was 
conducted to ensure the system could display 
normal or alarm status and perform changeover 
remotely. Evaluation was based on the results 
of functional tests in the device's operational 
environment 
 

2.1. Research Framework 
 

 
 

Flowchart of How the Design Works 
Source: Researcher (2021) 

 

This research is designed to produce a 
remote monitoring system that can be used 
by technicians to monitor the condition and 
perform changeover of Localizer 
equipment, especially during the ground 
check process. The main objective of this 
design is to improve technicians' work 
efficiency by enabling real-time monitoring 
of equipment conditions and providing early 
warnings if an alarm or warning occurs, so 
that corrective actions can be taken 
immediately before more serious damage 
occurs. This system is designed to be able 
to display the operational status of the 
Localizer (TX1, TX2, alarm, and warning) 

via a smartphone device using the Blynk 
application, which is connected to the 
system via NodeMCU. Data is obtained 
using an optocoupler sensor that samples 
signals from the LED indicator on the 
Localizer Remote Control Unit (RCU). The 
Arduino Nano acts as the main controller of 
the system and processes input from the 
sensor, while the NodeMCU acts as a 
connector between the Arduino and the 
internet network via serial communication. 
Thus, the condition of the equipment can be 
monitored remotely and displayed in real-
time on the smartphone. The system design 
also allows for two modes of operation: 
automatic, where the Arduino will directly 
perform changeover if an alarm is detected, 
and manual, where the technician can 
perform changeover via the application. 
The system flowchart describes the overall 
workflow of the tools and programs, from 
data sampling by the optocoupler to 
sending and displaying the data to the 
monitoring application. 

 

 
 

Block Diagram of Design Implementation 
Source: Author's Work (2021) 

 
2.2. Research Time and Location 
The research and design of the Normarc 
NM7013 Localizer remote monitoring 
system was conducted at the Perum 
LPPNPI Yogyakarta Branch and 
implemented at Adisutjipto Airport. The 
design process took place from March to 
August 2021. 
 
2.3. Research Instruments 
This design process was made possible 
with the support of the following tools. 
2.3.1. Hardware components: 
• Arduino Nano 
• PC817 optocoupler sensor 
• 5V adapter 
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• Buzzer 
• Nodemcu EPS8266 
• LED 
• 5V adapter 
• USB cable 
• 28 AWG ribbon cable 
• Smartphone 
Software components: 
• Arduino IDE 
• Blynk app 
 
2.4.  Research Criteria 

 
Block Diagram of Remote Monitoring Localizer Design 

Source: Author's Work (2021) 

 
The Normarc NM7013 Localizer remote 
monitoring system is designed to monitor 
conditions and perform changeovers 
automatically or manually using Internet of 
Things (IoT) technology. The main devices 
used include a 5V adapter as a power 
supply, an Arduino Nano as a data 
processing center, and a NodeMCU as a 
Wi-Fi module that sends data to the 
internet. An optocoupler sensor is used to 
detect the status of the indicator LED on the 
Localizer Remote Control Unit (RCU). 
When the LED lights up, the optocoupler 
sends a signal to the Arduino as input. The 
Arduino then processes the data and sends 
it to the NodeMCU, which displays 
conditions in real-time via the Blynk 
application on a smartphone. The system is 
equipped with a buzzer as an audible 
indicator when an alarm condition is 
detected. In automatic mode, the Arduino 
will activate the changeover independently 
when an alarm status is detected. 
Meanwhile, in manual mode, technicians 
can control the changeover directly through 
the Blynk application. This design allows 
technicians to monitor and control the 
Localizer remotely efficiently, especially 
during night testing or when the number of 
technicians is limited. 

3. RESEARCH RESULTS AND DISCUSSION 

 
This research designed two interconnected 
circuits: a monitoring circuit and a 
simulation circuit for the Normarc NM7013 
Localizer. The Arduino Nano acts as the 
data processing center and communicates 
serially with the NodeMCU. The system 
uses four optocoupler sensors connected to 
pins D11 (TX1), D12 (TX2), A0 (Alarm), and 
D13 (Warning) to collect data on the 
localizer's condition. Data read by the 
Arduino is sent to the internet via the 
NodeMCU V3 for display in a smartphone 
application using Blynk. The system can be 
switched from TX1 to TX2 automatically 
when the sensor detects an alarm, or 
manually via a custom device or 
smartphone. As an additional indicator, a 
buzzer is installed on pin A6 of the Arduino 
and activates when an alarm is detected on 
one of the TXs. The entire concept in this 
research utilizes serial communication 
between the Arduino and the NodeMCU to 
enable real-time monitoring of the 
localizer's condition via a mobile 
application. 
 
3.1. Design Stages 
The initial stages in designing the Localizer 
remote monitoring system include software 
preparation and hardware design, 
including: 

 
3.1.1. Preparing the Hardware 

• Adapter. This adapter converts AC 
voltage to 5.41V DC, sufficient to power 
the Arduino Nano and NodeMCU. The 
voltage is distributed through a DC 
socket and an ON/OFF switch, which is 
also connected to an indicator LED to 
indicate the system's active status. 

• Arduino Nano. Acts as the data 
processing center. During programming, 
the Arduino is connected to a laptop via 
USB, while during normal operation, it is 
powered by the adapter. The Arduino 
receives input from the optocoupler 
sensor and sends it to the NodeMCU V3 
via serial communication (TX–RX). To 
avoid conflicts during programming, the 
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serial connection is temporarily discon 
nected. 

• NodeMCU V3. Functions as a Wi-Fi 
module with an ESP8266 chip that sends 
localizer status data to the Blynk app on 
a smartphone. This module communi 
cates with the Arduino Nano via the TX 
and RX pins and is powered by the 
adapter via the ON/OFF switch. 

• Optocoupler sensor 
 

 
Optocoupler Sensor Circuit 

Source: Author's Work (2021) 
 

This sensor is used to sample the LED 
status on the Localizer Remote Control Unit 
(RCU). It detects changes in electrical 
current through the LED's light intensity and 
then generates a digital signal as input for 
the Arduino. This sensor ensures that the 
TX1, TX2, alarm, and warning signals are 
accurately read and displayed in real-time 
in the monitoring application. 
 
3.1.2. Preparing the Software 

Installing the Arduino IDE. First, down 
load the Arduino IDE application from 
https://www.arduino.cc/, then proceed to 
the installation stage. 
 

 
Arduino IDE Software Installation 

Source: Author's Work (2021) 
 
3.1.3. Designing a Microcontroller 
Program 
To execute a command on the Arduino 
Nano and NodeMCU V3, an instruction/ 
program must first be entered into the 

microcontroller IC on the Arduino Nano and 
NodeMCU V3. This includes the serial port 
usage, character usage, initial usage, delay 
usage, and the desired commands for the 
microcontroller. After the program is 
created, testing is necessary to determine 
whether the Arduino IDE (Integrated 
Development Environment) application 
uploaded to the Arduino and NodeMCU V3 
is correct or whether any improvements are 
needed. This testing is performed by 
verifying or compiling the created program. 
 
3.1.4. Setting Up the Interface with 
BLYNK 
Blynk software is used as a monitoring and 
control interface in the Internet of Things 
(IoT)-based Localizer remote monitoring 
system. This application supports various 
microcontroller platforms and is available 
for both Android and iOS. Blynk provides a 
digital dashboard with drag-and-drop 
functionality, making it easy to design 
interfaces without requiring mobile program  
ming skills. In this study, the author created 
a single-page interface titled "Monitoring 
Localizer," which displays the LED indicator 
status of the Localizer Remote Control Unit 
(RCU). Communication between the Node 
MCU and Blynk uses virtual pins, with 18 
pins used to display indicator status and two 
pins for sending changeover commands. 
Some of the virtual pins used include:V0: 
Alarm 
- V1: Warning 
- V2: Normal 
- V3: TX1 On Air 
- V4: TX2 On Air 
- V6: Warning Maintenance 
- V7: Warning Low Battery 
- V8: Integrity Warning 
 
A notification feature has also been added 
to provide automatic alerts when an alarm 
is detected, even if the app is closed, as 
long as Blynk is in play mode. Additionally, 
a manual changeover button is available 
directly through the app, allowing techni 
cians to control the device remotely. 
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nterface Design Display with BYLNK 

Source: Author's Work (2021) 

 
The final Blynk interface is designed to 
resemble the RCU Localizer panel, allowing 
technicians to monitor and control the 
system in real time via smartphone. In the 
Arduino Nano program, the author defines 
several system conditions. Normal 
conditions occur when TX1 functions as the 
primary transmitter and TX2 as the backup. 
In this state, changeover can be done 
manually via the Blynk app on the 
smartphone. 
 

 
 

LED Indicator Condition on the Default Localizer RCU 
Source: Author's Work (2021) 

 
When an alarm occurs, the main transmitter 
(TX1) will experience interference and the 
alarm indicator LED will light up, while the 
system will automatically changeover to 
TX2. In addition, users will still be able to 
changeover manually via smartphone. In 
this condition, the buzzer will sound as a 
sign of a problem with the transmitter. The 
Blynk application will also send an 
automatic notification to the smartphone 
with the message: "localizer alarm is on, fix 
it immediately." The notification will 
continue to appear as long as the alarm 
LED on the RCU Localizer is still on. 
 

 
Condition of the LED Indicator on the Localizer RCU When the 

TX1 Alarm Is Issued 
Source: Author's Processed Results (2021) 

 

 
LED Indicator Condition on the Localizer RCU When TX1 Alarms 

and Switching Over to TX2 
Source: Author's Processed Results (2021) 

 

Although the Blynk app can be closed when 
not in use, it must remain in play mode for 
alarm notifications to remain active automa 
tically. 
 

3.2. Research Results 
Testing was conducted to ensure the 
Localizer remote monitoring system 
functioned as intended. Tests were 
conducted under several key conditions, 
with readings from the optocoupler sensor 
sent to the Blynk smartphone app in real 
time. 
 
3.2.1. Default Condition (Normal) 
Initial testing was conducted under normal 
conditions, with TX1 active and TX2 
standby, and vice versa. The system 
successfully displayed the status via the 
LED indicators on the RCU and the Blynk 
application. Optocoupler readings showed 
a HIGH (1) status when the LED was on, 
and LOW (0) when it was inactive. 
 

 
 

X1 On Air and TX2 Standby 
Source: Author's Work (2021) 
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Normal Conditions in the RCU Localizer Simulation 
Source: Author's Processed Results (2021) 

 

 
Optocoupler reading data for normal conditions 

Source: Author's processed results (2021) 

 
3.2.2. Alarm Condition 
The alarm condition test is performed by 
activating the alarm switch. The system 
automatically switches from TX1 to TX2. 
The buzzer activates as a warning, and the 
Blynk app sends a notification to the 
smartphone. 
 

 
Alarm LED display and RCU simulation 

Source: Author's work (2021) 

 

 
Alarm changeover conditions 
Source: Author's work (2021) 

 

 
Sensor readings during TX1 and TX2 alarm conditions 

Source: Author's Processed Results (2021) 
 
 

3.3. Warning Conditions 
Warning condition testing is performed by 
turning on the warning switch. The system 
randomly detects conditions such as 
Maintenance, Integrity, and Lobatt. The 
warning status is displayed in Blynk, and the 
indicator LEDs illuminate accordingly. 
 

 
TX1 warning display and simulation 

Source: Author's Processed Results (2021) 
 

 
Warning conditions in the simulation 

Source: Author's Processed Results (2021) 

 

 
Warning sensor reading data 

Source: Author's Processed Results (2021) 

 
3.4. Changeover Testing 
Warning condition testing is performed by 
turning on the warning switch. The system 
randomly detects conditions such as 
Maintenance, Integrity, and Lobatt. The 
warning status is displayed in Blynk, and the 
indicator LEDs illuminate accordingly. 
 

 
RCU Localizer Simulation Tool 
Source: Author's Work (2021) 

 



Jurnal TNI Angkatan Udara (Vol. 5 No.1, 2026) 
ISSN: 2809-5464 

 

 
 

DESIGN OF AN IOT-BASED REMOTE MONITORING SYSTEM FOR YOGYAKARTA AIRPORT LOCALIZER WITH AUTOMATIC 
CHANGEOVER AND REAL-TIME NOTIFICATION FEATURES 

 

3.5. Interpretation of Research Results 
From the results of the RCU Localizer 
monitoring simulation tool design trials, the 
optocoupler's operating principle is that if 
there is voltage flowing through the sensor 
to the LED, the sensor value becomes 1 
(HIGH). If there is no voltage flowing 
through the sensor, the sensor value is 0 
(LOW). The optocoupler sensor can read 
digitally in only two states: 1 and 0, so the 
read data remains stable. 
 

 
 
 
 
 
 
 
 
 
 

RCU Localizer Monitoring Display System Default Indicator 
Source: Author's Processed Results (2021) 

 
By default, the design system makes TX1 
the primary Localizer transmitter and TX2 
the backup Localizer transmitter. So when 
the first monitoring design is turned on, the 
TX1 On Air indicator is ON and the TX2 On 
Air indicator is OFF. The test results can be 
seen in the image and table below: lizer 
Indicator Default System Source: Author's 
Processed Results (2021) 
 

 
Hasil Pengujian Secara Keseluruhan Sistem 

Sumber:Hasil Olahan Penulis (2021) 

 
 

4. CONCLUSION AND RECOMMENDATIONS 

4.1 Conclusion 

• The Internet of Things (IoT) is a 
revolutionary technology that connects 
devices via the internet to increase 
efficiency and automation. From smart 
homes to the healthcare sector, IoT is 
having a significant impact on various 
aspects of our lives. While it faces 
challenges in terms of security, cost, and 
infrastructure, the benefits it offers are 

significant. 
 

• It increases efficiency and speed in 
monitoring the condition of navigation 
equipment, and allows technicians to 
perform preventive actions and 
changeovers remotely without having to 
be present on-site. 
 

• The smartphone-based remote 
monitoring and changeover system 
successfully monitored alarm status and 
controlled the Localizer in real time 
using Arduino and the PC817 
Optocoupler sensor. 
 

• The implementation of IoT application 
technology will simplify and increase the 
efficiency of monitoring alarm status on 
Localizer equipment at the Perum 
LPPNPI Yogyakarta Branch. 
 

• The use of this system will make 
technicians' work more effective, 
especially in monitoring and responding 
to alarm conditions. 
 

4.2 Recommendations 

• Future development of Internet of 
Things systems is recommended to 
include more complex and adaptive 
features to align with technological 
advances and broader operational 
needs. 
 

• The Internet of Things (IoT) is not just a 
technological trend, but has become an 
integral part of innovation in various 
fields, including healthcare, energy, 
transportation, and the environment. 
The author strongly hopes that in the 
future, and in line with developments in 
the technological era, with the 
increasing need for automation and data 
utilization, IoT will become a key factor 
in unlocking new efficiencies in various 
sectors. Furthermore, IoT also plays a 
significant role in the 
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