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 Abstract: Now a days even with the aeronautical modern 
technology along with weather forecasting, aviation accidents still 
cannot be avoided and hearing news about  loss of control, 
airplane crashes and disappearance due to humans errors, bad 
climate, mechanical failure or any obstruct. Some missing flights 
in middle of the seas still could not found where they were 
collapsing. In this paper the design of a module consists of two 
layers inner and outer with some sensors. The module is made 
with hard metal, whenever the flight crashes and interact with 
water the pH sensor will measure the water. If the water salinity is 
equal to the sea water, the outer layer of the module become open 
up and using GPS can find current location and transmitted 
through RF transmitter. In case of some regions like Bermuda 
triangle no signals work.The inner module that designed the body 
like, does not allow the water to pass through it easily inside and it 
can float on the water. The module consists of high intensity 
flickering lights can easily identify the location where the module 
present and through memory in the module can find the place 
where the planes were collapsed.. 

Keywords : GPS, LoRa, mpu6050, vibration sensor, pH sensor, 
Solenoids..  

I. INTRODUCTION 

There were three major commercial airplane. Accidents were 
occur throughout the year of 2014. First, MH370 that 
reported lost on March 8th 2014 is still unfound at the time of 
the writing [1]. CNN reveals that the airplane was just 
entering the South China Ocean when it lost contact with the 
command center. After the incident, the rescue and search 
operations from multiple countries are conducted but still 
unsuccessful in locating the airplane. The final data indicates 
that the airplane has changed its altitude ad direction away 
from the planned course. In another incident, MH17 was shot 
down on July 17th 2014 and was found on the earth moments 
later [2]. QZ8501 was reported lost on December 28th 2014 
and found after 6 days in the Java Sea. According to CNN 
international, there was no mental tension call made by the 
airplane when it lost contact. After one and an half hour the 
airplane was declared as lost, the search operation was 
initiated. Initially, there were no sign of wreckage and signals 
to pinpoint the airplane location around the last contacted 
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area. Later, the airplane location was known while the search 
area is widened. It was reported by local news, search and 
rescue team sotted an airplane destroyed off the coast of 
Kalimantan on December 30th 2014. Later, an airplane-like 
shadow was spotted at the sea in the search area where the 
parts and the airplane destroy was discovered. 
All airplanes mentioned was equipped with a flight recorder 
which is known as the black boxan electronic recording 
device which serves the purpose of providing the information 
for the aviation accident and incident [3]. The accidents have 
indicated of the urgent need in developing the airplane 
tracking systems to prevent similar accident going in the 
future. 
The airplane has lost contact while it was operating, thus, the 
airplane tracking system installed was untraceable in some 
condition. From the accidents, it was learned that the airplane 
missing in the middle of ocean is more difficult to be 
discovered as compared to the airplane crashed onto the 
ground. In the sea, the airplane could possibly go into the 
deep of the sea and the underwater locator beacon of the 
black box could not transmit the signal effectively. 
A proposed method for airplane tracking system is explained 
in this paper. 

             The paper is organized as follows chapter II 
describes the existing system and chapter III describes 
proposed system 

II.  EXISTING METHODOLOGY  

The existing system is named as “Black Box”. It is a flight 

recorder which mainly consists of two parts. They are named 
as Cockpit Voice Recorder (CVR) and Flight Data Recorder 
(FDR). Though it is named as black box but it is of orange in 
colour. Black box is very necessary for airplane as is an 
electronic recording device that stores the recent history of an 
airplane for the last two hours. Black box is very helpful in 
finding the location of a crashed airplane during aviation 
accidents and it will send some beacon signals to find it. 
Alex and Yap Wei proposed existing airplane tracking 
system is lacks when airplane is dipped with water. This 
paper explains an airplane tracking system that able to track 
the airplane in the real time. The information of the location 
collected is presented on a web-based GUI. The proposed 
system is meant to be used as standalone tracker that is able to 
keep track on the airplane and improves the search time and 
rescue rate. This system is also designed to overcome the lack 
of airplane tracking capability [4]. 
Watthana wisuth et al proposed that wireless black box was 
developed for accidental surveillance. The system include 
components of microcontroller, motion sensor, GPS and 
GSM module, rf transmitter. At the time of accident, the RF 
transmitter will send message and gps link indicates the 
location of accident to family member, nearest hospital and 
emergency medical service. The motion sensors are used to 
determine fall or accident in real-time. 
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 The module is very small and easy to install at vehicle. The 
module had tested in real time by using bicycles. The results 
of that shows it can detect motion fall with high accuracy [5]. 

 
Fig. 1 Black box description 

III. PROPOSED METHODOLOGY 

               The main aim of this proposed method to find the 
airplane very easily after the crash in the sea. It is completely 
different from black box, this module will be ejected 
whenever the plane is dipped into the water. The inner 
module will be ejected whenever it reaches the angle and 
vibration conditions of abnormal airplane. The inner module 
consists of GPS signals; it will always transmits the signal to 
the nearest receivers. It consists of heavy intensity flickering 
lights which are used to find easily during night. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IV. HARDWARE REQUIREMENTS 

The proposed method requires the following hardware 
components- 
 

1. Arduino Uno x 2 and Nano x 1 
2. GPS Neo-6m  
3. LoRa Transceivers x 2 
4. MPU6050 

 
Fig 3. Inner module Block diagram 

5. Vibration sensor 
6. PH Sensor 
7. Solenoids  
8. Relays and push switches 
9. Flickering lights 

A. Arduino 

         The module requires a serial receiver pin, a serial 
transmitter pin, digital output pin and along with analog input 
pin. The microcontroller should be able to receive the GPS 
data. The GPS data able to transmit through the LoRa [6]. To 
do these operations, it requires one low power consumption 
of microcontroller. Here, Arduino has these requirements 
with Atmel ATmega328P microcontroller [7] of the Arduino 
Uno development board. The microcontroller taken due to 
the Arduino software has a serial monitor for the serial 
transmission of the connected development board and, its 
cost is cheaper than the other branded microcontrollers. It has 
EEPROM which can store the entire programming source 
code. 

B. GPS Neo-6m  

 The GPS Neo-6m used by the Alex teohJit Ong and Yap 
Chee Wei  [4] explained that it needs typical voltage of -0.5 
to 3.6v, acquisition current supply of 47mA, tracking current 
supply of 11 to 39mA, acquisition sensitivity of -147dBm, 
tracking sensitivity of -160dBm, position accuracy of 2.5m, 
update rate of 1Hz, Altitude limit of 50,000m, Baud rate of 
4800/9600/38400/57600 bps, battery pack up along with 
external antenna with USART SPI interface [8]. The GPS 
neo selected due to these features with less cost and small 
module. The only drawback of this module is, it will work 
only in open sky along with less sensitivity compared to other 
GPS modules.  
 
 
 

 
Fig 2. Outer Module block diagram 
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The GPS receiver and transmit pins connected to the Arduino 
digital pins and VCC to Arduino 5v and ground to Arduino 
ground. The GPS module has 3.3 voltage regulator and 
battery pack up. As the battery gets charged automatically as 
given the programming for NMEA sentences, it will send the 
data to the serial ports of the Arduino Uno. 

C. LoRa E32 433T30D  

LoRa is the platform for long distance communication with 
log term battery performance.  From the Ebyte of user manual 
[9] clearly explained about the E32-TTL-1W has IC SX1278, 
frequency of 410 - 440Mhz (default 433Mhz), power 
transmission of 21~30dBm, distance of 8000m [10] with 
UART interface. In research found that it could not transmits 
the data in any longer interference. It needs an open and clear 
without any obstacles, with maximum power, 5dBi antenna 
gain, height of 2m, and air data rate of 2.kbs. The LoRa 
E32TTL-1W SX1278 chip [11] is selected because of these 
above features, which is the best module compare to other RF 
modules with respective to best price. 
The LoRa E32 433T30D receiver and transmit pins are 
connected to the serial ports of the Arduino, it receives the 
data from the Arduino and transmits to the receiver part of the 
LoRa and displays in serial monitor. After decoding the 
NMEA sentences the following fig 4 shows full details of the 
location. 

 

 
Fig 4. NMEA decoder website results 

 
PU6050  
The MPU6050 is a motion sensor, from the online tutorial 
manual [13], explains that, it has 6 axis which means of 
3-axis gyro and 3-axis accelerometer. The MPU pins of SDA 
and SCL are connected to the analog pins of Arduino 4, 5 and 
interrupt pin is connected to the digital pin 2 of Arduino. The 
raw data getting from the sensor is decoded by the program 
which is dumped into the Arduino microcontroller.  
  The MPU6050 used in this paper, whenever the airplane 
getting into the tilt angle or more than 110 degrees of the 
normal plane the tubular stroke solenoid pushes the push 
button of inner module to turn on the power supply as well as 
GPS will get started receiving data from there itself. 

D. Vibration sensor  

The SW-420 vibration sensor, from the Seed wiki [14], 
clearly explains about the sensor that measures the number of 
vibrations. This sensor able to adjust the sensitivity. There are  

 
Fig 5. Outer module sensors circuit part 

 

 
Fig 6. Solenoid ejecting part. 

 
only 3 pins, one digital pin, one VCC and one ground. It 
supports the voltage of 3 to 5V.  

    
Fig 7. Inner module GPS along with LoRa transceivers 

part 
 This sensor selected is used to find the vibrations per  
second. While the number of vibrations per milli second is 
greater than the normal plane of vibration, is programmed in 
Arduino to turn ON the relay switch to push the solenoid. Not 
only the motion condition, this is the second condition to turn 
on the GPS. 

E. PH sensor  

From the website of the robocraze [15], explains clearly 
about the sensor along with the calibrated source code for the 
pH sensor [16]. This sensor has one probe to connect glass 
electrode.  
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The sensor has 3 pins one is analog data pin, one is 9v vcc 
input pin and another one is ground.  
          This sensor selected in this paper, whenever the flight 
get dipped into the sea, as programmed in the Arduino 
operates the second relay switch and turn on the solenoid 
locks to eject the inner module from the plane.  
F. Flickering lights  
These are very high intensity of led strobe lights [17] with 
IC555 which used to flicker or blink the multiple led. This 
lights emits red colour which indicated emergency. 
          This lights used in this paper, whenever the power 
supply of inner module is turned ON through push switch, 
lights automatically starts the flickering. Mostly, during night 
times through these lights can find the lost airplane. 

V. RESULTS AND DISCUSSION 

This paper proposes a system design for the tracking and 
monitoring of airplane by using the Long Range technology 
(known as LoRa).  The proposed design is shown in Figure 1 
and Figure 2.  The inner module consists of the LoRa Shield 
Wireless, Arduino Uno board, GPS sensor and Wi-Fi module 
which are assembled in a microcontroller. This module is 
kept in an case such that what won’t enter into it. The inner 
module will be ejected whenever it reaches the angle and 
vibration conditions of abnormal airplane. The inner module 
consists of GPS signals; it will always transmit the signal to 
the nearest receivers. It consists of heavy intensity flickering 
lights which are used to find easily during night. Lora 
receives the data from the Arduino and transmits to the 
receiver part of the LoRa which is then displayed in a serial 
monitor. After decoding the NMEA sentences the following 
figure 4 shows full details of the location. 

The paper may affect the social aspect by developing the 
tracking effort. If an airplane installed with this type of 
technique system, whenever the crash happens, the relatives 
and friends of the victims may be less depressed at waiting 
time of the searching flight. Since the tracking might be 
improved, more victims would be saved.  
             The prototype developed is designed by using latest 
sensors which is of small in size; less cost is required to build 
along with less space. This methodology reduces the tracking 
period leads to less human effort and reduces fuel required 
for the operation. 
          Since this module is light weight, minimum extra force 
is needed to fly in the sky. For this prototype no need the 
external power supply constantly. 

VI. CONCLUSION 

The proposed model for tracking the missed aero plane was 
proposed in this paper. The prototype was developed and 
tested.  The work is completed with the required hardware by 
using latest technology and software to solve the real lift 
problem by proposing a relevant solution. The reference of 
this paper and some internet articles justifies the proposal to 
develop the existing system along with proposed system. A 
further standard of work is required for testing in real time on 
airplane. 
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