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Abstract 
Precission Approach Path Indicator (PAPI) is one of the visual aircraft landing aids in the form of lighting lamps 
that function to assist aviators when landing on the runway in order to land efficiently and safely. Precission 
Approach Path Indicator (PAPI) has an important role during the aircraft landing process, so a control and 
monitoring system is needed as an alternative way or another option in monitoring the condition, lumen and angle 
of the Precission Approach Path Indicator (PAPI) lamp. This research prototype uses the Arduino Mega 
microcontroller as data processing obtained from the ACS712 current sensor which detects whether or not the 
lamp is on the Precission Approach Path Indicator (PAPI), the BH1750 lumen sensor detects if the PAPI lamp has 
decreased light intensity past its minimum limit, and the MPU6050 angle sensor which detects if there is a change 
in the angle of the Precission Approach Path Indicator (PAPI) box and later the GSM SIM800L will send an SMS 
message to the technician's cellphone that a problem has occurred. This tool can also control the disconnection or 
connection of PAPI lights via SMS commands. The results of research on this prototype tool control system can 
work to turn on or turn off PAPI lights only by sending SMS messages via cellphone with an average delay time 
of 2 seconds after the message is sent. The monitoring system can also work well, namely when a trouble maker 
is carried out on each sensor, the cellphone receives an SMS message by displaying the sequence of PAPI lights 
that are experiencing problems. With the results of this research, it is hoped that technicians can be helped and 
flight operations can run well. 
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INTRODUCTION 

Airports have a lighting system called the Airfield 

Lighting System (AFL). AFL is a visual landing aid that 

helps aircraft during takeoff, landing, and taxiways 

(paths to the apron) so that they can move in an efficient 

and safe way. Precision Approach Path Indicator 

(PAPI) is one of the visual aircraft landing aids in the 

form of lighting that functions to assist pilots when 

landing on the runway so that they can land efficiently 

and safely. 

The Precision Approach Path Indicator (PAPI) lamp has 

several factors that can affect the lights including the 

absence of power from the Constant Current Regulator 

(CCR), broken primary or secondary cables, damaged 

series transformers, damaged lamps due to short 

circuits, and the age of the lamp and the density factor 

of the soil that can make the angle of the PAPI light 

box change. The process of monitoring the 

performance of PAPI lamps, technicians still do it 

manually going to the field directly, so the effectiveness 

is low and inefficient in terms of time. Technicians 

check the PAPI lights every night when the flight is 

over. In the morning or the start of the flight until the 

completion of the flight the technician standsby at the 

standby place, if the PAPI lamp is not on or off and 

when the angle of the PAPI light box changes during 

use there is no indicator that can inform the technician, 

so usually the technician waits for a report or info from 

the aviator through the ATC (Air Traffic Controller) 

officer that the PAPI lamp is not on (off) as well as 

when the slope of the PAPI angle is incorrect. And 

when the technician will replace the PAPI lamp that is 

not on, he must turn off the source from the technician's 

standby room and later all four PAPI light boxes will 

die. 

This study deals with the monitoring system of 

electrical quantities such as current and voltage. The 

system uses AC current sensor SCT 013-000 and 

voltage sensor ZMPT101B to read the electrical 

quantities. Arduino Mega processes the data generated 

by the sensors and sends the data using SIM 800L to the 

mobile phone via SMS so that the user can monitor and 

control the use of electrical energy quickly and 

accurately. Voltage and current data are also stored in 

the data logger to be used as backup data if the system 

fails to function properly/system failure. The use of 

SMS is considered reliable because it only requires a 

minimal GPRS/Edge network to send data with 

characters long enough so that all voltage and current 

data information can be sent completely to the user's 
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device. The SIM800L module test showed a success 

rate of 80% (Adam, Hikmatul Amri, Miswan, 2019). 

The technicians in monitoring the approach light at the 

international airport have a little difficulty, because the 

approach light is far from the power house and the 

location is difficult to reach, especially at the approach 

light. In this research using a Microcontroller as a 

control medium and sms gateway as a communication 

medium, the method for displaying monitoring results 

using wonderware to be displayed on a computer or pc 

and to communicate between the computer and the 

Microcontroller using a usb to serial cable. The results 

showed that monitoring the on or off of lights can use a 

PC or computer and technician performance with this 

method becomes more efficient (Kustori, Fiqqih 

Faizah, Suhanto, 2020). 

The purpose of this research is to design a control and 

monitoring system for Short Message Service (SMS) 

based lights that can control and check the status of lights 

remotely. Regarding feedback, this tool uses LDR as a 

sensor, GSM 900 shield as an information link with a 

cellphone, and Arduino Uno as a data processing and 

control center, which will later give commands to 

relays and will be forwarded to turn on and off the 

lights. Based on the results of tests that have been carried 

out both on hardware and software that have been 

carried out and considering the objectives of the study, 

it can be concluded that this tool has been tested and 

can be used to control lights remotely. This tool helps 

users to control and monitor the status of the home 

electric lighting system remotely via cell phone. There 

is an SMS reply that the lights can be controlled. This 

proves that the feedback works perfectly (Budi 

Novianto, Slamet Winardi, Tubagus Purwo Rusmiardi, 

2016). 

The Precission Approach Path Indicator (PAPI) lights 

need to be maintained in terms of reliability by actively 

preparing the facility by checking or monitoring the 

condition of the lights on the Precission Approach Path 

Indicator (PAPI). With the problems faced by 

technicians, there is a way to try to solve the problem 

by means of other options in monitoring the condition 

of the lights on or off and the tilt angle of the Precission 

Approach Path Indicator (PAPI) box remotely. Based 

on this background, the title Prototype of Control and 

Monitoring of Lamp Condition, Lumen and Angle of 

Precission Approach Path Indicator (PAPI) Box Based 

on Gsm can be chosen. 

 

METHODS 

Research Design 

In the process of designing control and monitoring 

of lamp conditions, lumens and angles of the GSM- 

based Precision Approach Path Indicator (PAPI) box 

refers to the research and development method. 

The research and development method is a research 

method used to produce certain products, by testing the 

effectiveness of certain products. The following is a 

tool design plan using a block diagram: 

 
Figure 1. Tool Research Design 

 
Tool Design 

Based on the completed tool design block diagram, this 

process is the beginning of the tool's work. In this tool 

using Arduino Mega 2560 as a microcontroller. The 

PAPI lamp here gets an AC source which is passed 

through the ACS712 current sensor as a detector of 

whether or not the PAPI lamp is on and is paralleled with 

the ZMPT101B voltage sensor to detect the voltage 

whether or not there is voltage from the source, then 

passes through the relay as a switch connecting or 

breaking the electricity when replacing the PAPI lamp. 

SIM800L GSM module as an information link from 

arduino mega to cellphone. Arduino Mega is a 

microcontroller that will receive data from the ACS712 

current sensor, BH1750 lumen sensor and MP6050 

gyroscope angle sensor which is then channeled to the 

LCD, GSM, and relay. Red Dot Laser as an alternative 

media if GSM is having problems and will turn on if 

there is a PAPI lamp that is not on or broken, the lumen 

of the PAPI lamp has decreased from the minimum limit 

and when the PAPI box has a change in its angle. LCD as 

a display of the results read by the ACS712 sensor and 

MP6050 gyroscope angle sensor in the form of a PAPI 

lamp number that is off or a PAPI box number that 

changes its angle. Adapter as a source of power from 

Arduino Mega. Push button functions to set each sensor 

to work at the minimum value limit. Mobile phone as a 

device used by technicians to control and monitor the 

tool. For the DC source comes from an adapter with 12 

VDC output which is used as a relay source, then 

paralleled with a buck converter XL4016 to be reduced 

to 5 VDC which is used to provide source input to all 

components above except GSM SIM800L which can 

source 4VDC input from LM2596. 
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Figure 2. Block diagram of tool design 

 
Testing Technique 

The testing technique is carried out with the aim of 

knowing the performance of the designed tool whether 

it is working properly in accordance with its function. 

So it is necessary to do testing in accordance with the 

tools made. The test method used in this research is 

a direct testing method used to test certain functions of 

the designed tool. 

Relay testing aims to ensure that the relay module can 

control the flow of electricity correctly based on the 

commands given by Arduino via cellphone. 

Testing Method: 

1. Prepare the necessary tools and materials 

2. When the lamp is ON, send the PAPI lamp OFF 

command message along with the PAPI lamp 

number that you want to OFF via SMS with a 

cellphone. 

3. Start counting with the stopwatch from the start of 

sending the command message. 

4. When the light is OFF stop the count on the 

stopwatch and record the results. 

5. If the lamp is in OFF condition then send the PAPI 

lamp ON command message. 

 
Testing the SIM800L GSM module is carried out to 

determine the ability of the SIM800L GSM module to 

send and receive SMS correctly when the sensor sensor 

detects an error or disturbance in the PAPI lamp. 

Testing Method: 

1. Prepare the necessary tools and materials. 

2. For the first test, disconnect one of the input wires 

from the PAPI lamp. 

3. If the mobile phone displays the message "current... 

error=..." then the GSM SIM800L can function 

normally. 

4. Second test, change the angle of one of the PAPI 

light boxes (lowered). 

5. If the phone displays the message "angle.. error=.." 

then the GSM SIM800L can function normally. 

6. The third test, cover the LED light with plastic or 

paper to reduce the intensity of the Light. 

7. If the phone displays the message "lumen.. error=.." 

then the GSM SIM800L can function normally. 

 
Testing the 5mw red dot laser aims to find out that 

the laser can work when the GSM SIM800L is 

experiencing network interference and cannot send 

SMS messages. 

Testing Method: 

1. Prepare the required tools and materials. 

2. Remove the SIM Card installed in the GSM. 

3. If the red dot laser emits red light then the laser is 

working according to its function. 

 
Data Analysis Technique 

From the previously described problems, a data 

analysis technique will be made to analyze whether or 

not the performance is good, then data analysis can be 

carried out according to the system through 

performance & data issued by the factory. The data 

analysis activities used are as follows: 

1. Ensure that the components to be applied are 

functioning properly and normally. 

2. Comparing the readings from the sensor with 

several measurement tools such as lux meter and 

multimeter. 

3. Comparing the readings on the LCD screen with 

those displayed on the SMS message. 

 

RESULTS AND DISCUSSION 

Relay Testing Data 

This relay module is used as a control of this 

prototype which works when the technician sends a 

command message for lights on or lights off via 

cellphone. In this test, testing is done using a stopwatch 

to find out how many seconds it takes for the relay 

module to work after the technician sends a command 

message. 

 

Figure 3. Testing the Relay Module 

 
The following table shows the results of the relay 

module sensor test: 
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Table 1. Testing Data of Relay module 
 

 

 

From the table data of the relay module test results, it is 

found that the time required for the relay module to 

respond to SMS commands from the technician is fast 

enough to turn off and turn on the PAPI lights again. In 

this case it can be concluded that the relay module can 

work according to its function properly. 

 
SIM800L GSM Testing Data 

This GSM SIM800L is the most important component 

in this tool prototype. This GSM is used for media 

connecting information from Arduino to cellphones. In 

this test, testing is done by doing a trouble maker on 

each sensor. If the GSM SIM800L works, it will send 

an SMS message to the cellphone that there is an error. 

 
Figure 4. SIM800L GSM Testing 

 
The following is a table of GSM SIM800L test result 

data: 

 
Table 2. GSMSIM800L Test Result Data 

 

 
From the data table of GSM SIM800L test results 

above, it is found that GSM is able to send SMS 

messages equipped with PAPI lamp numbers that occur 

errors. With this, it can be concluded that GSM 

SIM800L can work sending SMS properly. 

 
 
 
 

5mw Red Dot Laser Testing Data 

This 5mw red dot laser is used as an indicator and 

will emit red light when GSM is experiencing signal 

problems or cannot send SMS messages. In this test, 

testing was carried out by removing and installing the 

SIM Card. 

 

Figure 5. Testing the 5mw Red Dot Laser 

The following is a table of data on the results of the 

5mw red dot laser test: 

 
Table 3. Testing Data of 5mw Red Dot Laser 

 

 

From the data table of 5mw red dot laser test 

results, it is found that when the SIM Card is installed, 

the laser condition will turn off and when the SIM Card 

is removed, the laser condition will turn on. In this case 

it can be concluded that the 5mw red dot laser is able to 

work properly when there is interference with GSM. 

 

CONCLUSION 
From the whole research trial, it can be concluded as 

follows: 

1. In the final project report there are components used 

to create a GSM-based Prototype Control and 

Monitoring of Lamp Conditions, Lumen and 

Precision Approach Path Indicator (PAPI) box 

angle and also accompanied by a series of tools. 

2. The control system for on or off PAPI lights can be 

via SMS commands and the PAPI lamp condition 

monitoring system can detect whether the lights are 

on or not, because when a PAPI lamp breaks there 

is an SMS message on the cellphone in accordance 

with the order of the broken PAPI. 

3. The PAPI lamp lumen monitoring system can 

detect if the light intensity emitted by the lamp has 

decreased and at that time there is also an SMS 

message on the cell phone according to the PAPI 

lamp command that has decreased the lumen. 

4. The PAPI box angle monitoring system can detect 

if there is a PAPI box that has changed from its 

original angle and there is an SMS message on the 

cellphone in accordance with the order of the PAPI 

box that has changed the angle. 
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SUGGESTION 

To perfect and develop this tool include the following: 

1. The use of 5mw red dot laser as a backup system 

experiencing an error (unable to send SMS 

messages) can be replaced using lights such as 

rotating beacons. 

2. The application of control and monitoring to be 

directly applied to the actual PAPI located in 

Lab.AFL 3rd floor. 

3. The 16x2 LCD screen can be replaced with a 16x4 

LCD or larger so that when an error occurs in each 

PAPI, it can display in one slide only. 

4. To improve the data transmission system to 

technicians, this tool can be replaced from GSM 

using a radio system. 
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