
INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 03, MARCH 2021  ISSN 2277-8616 

62 
IJSTR©2021 
www.ijstr.org 

Design And Testing Of An Autonomous Mode 
Quadrotor With Fixhawk PX4 For Real-Time 

Video Monitoring 
 

Novi Azman, Luthfi Wahyudin, Mohammad Fathoni 
 

Abstract: Quadrotor equipped with a GPS (Global Positioning System) device can be used as a means of finding targets based on coordinates that 
have been determined autonomously. So that the plane can move autonomous to the intended coordinates. In this study, a quadrotor system with 
autopilot mode was built using the arducopter mode. The movement is based on input from the mission planner to the flight controller to determine the 
latitude and longitude on the GPS device which is called a waypoint by the quadrotor as the destination coordinates. To obtain this data, the Fixhawk 
PX4 is used as a flight controller, ESC (Electronic Speed Controller) as a motor speed control and supporting devices such as a gyro sensor, compass 
and flash card as a data logger. Integrated video sender system so that pilots can monitor from a ground control station. Manual mode system to find out 
if the quad-rotor system reads input and output from the ground control station. Meanwhile, the autonomous quadrotor system can reach the coordinate 
point of the destination automatically (AUTO mode) having a straight path from the starting point. When in AUTO mode, the quadrotor can reach 
waypoint points with an error radius at an average deviation of 0.63 meters for the whole test destination waypoint path. 
 
Index Terms: Arducopter, Autonomous, Fixhawk PX4, Ground Control Station, Real-time video, Quadrotor 

——————————      —————————— 

1 INTRODUCTION                                                                     

nmanned aerial vehicles (UAVs) can be broadly defined as 
devices used for aerial flight that do not have an on-board 
pilot. [1] Small-scale UAVs are often used as a practical choice 
for commercial applications because of their ease of 
deployment, low acquisition and maintenance costs, and high 
maneuverability. UAVs are used in natural and environmental 
disaster monitoring. border surveillance, emergency 
assistance, search and rescue missions, freight forwarding, 
and construction [2]-[6]. The use of singly or more as a 
communication relay or air base station for net-work provision 
in emergency situations for public safety communications has 
been of particular concern because of its rapid deployment 
and large coverage capabilities [7]-[11]. One UAV is that the 
quadcopters have two motors that rotate clockwise and the 
other is anticlockwise. The multicopter type is fitted with four 
motors [12]. Quadrotor rides cannot work alone in operation, it 
is necessary to have a wireless control system device to be 
able to monitor and regulate the performance of the vehicle 
which is generally known as the Ground Control Station 
(GCS). Ground Control Station or often called a monitoring 
station which functions as a monitoring, communication and 
controlling station. Mounting the camera is the main 
requirement for the quadrotor for remote video observation. 
So, a video sender system was designed that would send 
images and record video so that it could be monitored in real 
time via the monitor screen. One of the problems is how to 
design a ground control station that is used to control 
quadrotor vehicles with manual and autonomous controls. 
However, autonomous control also has problems in system 
design to be able to prove the direction specified so that this 
autonomous journey follows the orders sent on the vehicle. 
Mapping also involves image capture, where video imaging is 
preferred [13]-[16]. So, the integration between the quadcopter 
vehicle with the video sender is one of the interesting topics in 

this study. Therefore, we have the aim in this study to design a 
quadrotor system that can fly following the plane which will 
later be used for mapping residential conditions. This mapping 
also has the aim of finding out how to use the autopilot system 
on a quadrotor. This mapping also involves real-time video, 
which is the focus in designing the video sender system to be 
integrated with Quadrotor. The quadrotor will also be 
monitored based on the movement and location of the 
quadrotor on the monitor screen in real-time to the ground 
control station. 

 

2 MATERIAL AND METHODS 
This study involved two major groups of materials used, 
namely the hardware and software groups. Hardware involves 
the quadcopter as UAV, while software involves the application 
to control the UAVs designed in this study. 
Quadcopter is a type of unmanned vehicle that has four 
motors equipped with four propellers on each motor which 
provides lift and has more freedom of movement. Quadrotor 
can take off and land vertically, so it is commonly referred to 
as VTOL (Vertical Take Off and Landing) [3]. There are four 
basic movements in the quadrotor, namely the altitude 
(throttle) motion of the quadrotor which will be able to 
accelerate up or down according to the level of rotor speed. 
The throttle motion is the motion of increasing or decreasing 
the height by adjusting the speed of the four rotors equally. 
The quadrotor will move in the direction of the z-axis with 
reference to the quadrotor coordinates. Roll motion is a 
sideways maneuver by increasing the rotational speed of the 
left or right quadcopter simultaneously. move the sideways 
maneuver by simultaneously increasing the rotational speed of 
the left or right side of the quadcopter. The yaw movement is 
done by increasing the rotational speed of the rotor by 
simultaneously crossing positions. The purpose of this motion 
is to get the quadrotor maneuver to rotate clockwise or 
counterclockwise. The quadcopter designed in this study 
includes several components which will be mentioned in Table 
1. 
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TABLE 1 
COMPONENT LIST OF THE QUADCOPTER 

Component Part Function Why use this?

Frame V500
Framework for the electrical 

components of the quadcopter

Affordable, strong, and flexible enough, so 

that it can reduce vibration or shock when 

landing or a crash.

Fixhawk PX4

Flight controller, a collection of 

various electronic components and 

sensors that function to keep the 

quadrotor balanced and 

controllable

It is a state-of-the-art controller with an 

autopilot type working model that is in line 

with the objectives of this study

DJI 2212/920KV Motor brushless

better speed to counter the characteristics of 

torque, high dynamic response, high 

efficiency, long lasting, almost noiseless 

when operated, and wider speed range.

Simonk 30A

Electronic Speed Controller is an 

electronic module that functions as 

a brushless motor rotation speed 

regulator after input is received and 

processed through the flight 

controller.

It has the features needed in this study, such 

as brake, soft start, battery type, 

microprocessor, and cut off. The need for 

electric current is also in accordance with the 

needs for this study...

LiPo 3 Cell Battery To storeage energy for quadcopter

Propeller 10x45 inch Propeller
This is a set of 10×45 plastic propellers that 

are ideal for most multicopters.

 GPS uBlox Neo-7m GPS module

It has been integrated with the HMC5883L 

digital compass which will be used as 

quadrotor navigation while flying and 

determining direction.

Power module

To estimate the remaining flight 

time according to the power 

capacity and real time current 

consumption calculated with the 

data received

Important for failsafe system, so that When 

the battery is low, the pilot will immediately 

take action. This Power Module has a reliable 

function which can provide a stable power 

supply to the control board.

3DR Telemetry 

433MHz

Radio telemetry is a communication 

device that uses radio waves to 

transmit information over long 

distances.

The tool can be adjusted based on user 

needs, such as changing the baud rate, air 

speed, TX power.

Radio Control 

Futaba 14SG 

Quadrotor is equipped with a 

remote control so that the 

Quadrotor can also be controlled 

manually by the pilot

Using 2,4 GHz radio frequency and have 

range aound 5 Kilometer

Safety switch

To connect or disconnect the 

electric current with the working 

system press unlock

For ON/OFF output to motor

Buzzer Buzzer Alarm system

HS1171

Camera, as a tool for displaying 

data visually in the form of images 

or videos

One of the main components in one of the 

tests carried out in this study.

AOMWAY  5 GHz

Video sender is a tool for sending 

or transmitting images and 

indicators on the quadrotor and 

camera so that they can be seen by 

the pilot.

One of the main components in one of the 

tests carried out in this study.

 
 
 
In addition to using the hardware mentioned above, Quadrotor 
is also support-ed by several software which functions in flight 
controller programming, calibration, and sensor configuration. 
The software used to program, and control flight control is the 
Fixhawk PX4 using mission planner software. Mission Planner 
is a full featured ground station application for Open-Source 
Autopilot projects including Arducopter. Mission Planner is a 
ground station for Quadrotor, Winged Aircraft, Helicopter and 
Rover in application form. This software can only work with 
Windows and IOS. Mission Planner can be used to configure 
or as a dynamic control supplement for automated vehicles. 
Image is a display of the software used. A screenshot of the 
mission planner is shown in Figure 1. 

 

 
Fig. 1. Mission Planner Software. 

 
In designing the quadcopter system made in this study, the 
systems are broadly grouped into 2 large groups. The first 
group is the system that forms the Quadrotor and the second 
group is the system that forms the Ground Control System. An 
over-view of the whole system can be seen in the system 
block diagram shown in Figure 2. 

 

 
Fig. 2. Overall system block diagram. 

 
The quadrotor system emphasizes the autopilot system, 
where the autopilot system is the focus of the research being 
carried out, namely integrating the Fixhawk PX4 with the 
Ground Control System. In the design, there are several 
processes that can be seen in the quadrotor autopilot system 
flow chart shown in Figure 3. The autopilot system itself is an 
automatic control system, without human intervention (pilot) 
that control the quadrotor while flying safely. Autopilot is 
computation system that is embedded into the flight controller 
of a quadrotor while flying which works based on data input 
from the flying quadrotor instruments which is then translated 
and corrected by a software. 
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Fig. 3. Autopilot system flowchart. 

 
In making hardware for the Quadrotor system, it consists of 
mounting the frame and implementing electronic components. 
For this design using the Fixhawk PX4 Ardupilot as the brain 
of the flight, 30A Electronic Speed Control (ESC) as a speed 
regulator to the 2212 920Kv Brushless Motor, Safety Switch 
safety output from the motor, Piezo Buzzer for alarm indicators 
from the quadrotor system, Power Module for channeling 
power supply to devices, the GPS module with a Compass 
knows the altitude, longitude and altitude conditions as well as 
the cardinal directions, the Futaba T14SG Receiver manual 
controller, 433 MHz Air Telemetry sending data information 
and propellers as well as a video sender system integration 
device. In designing a quadrotor, a mechanical assembly 
process is needed that supports the work system of the 
quadrotor. For motor rotation on a quadrotor can be shown in 
diagram shown in Figure 4. 
 

 
Fig. 4. Placement of the propeller direction on the Quadrotor. 

 
In Figure 2, we already know that several hardware devices 
work as a control device for the Quadrotor mission which is 
uploaded just before being flown. This station consists of a 
monitor that is installed with the Mission Planner Software to 
support the flight controller from Fixhawk P4. Telemetry device 
for sending and receiving communication signals from 
Quadrotor to ground control station or vice versa. The video 
receiver is an image receiver that is sent via a video 
transmitter through a specially integrated signal processing 
system for the video sender system. The ground control 
station functions as a quadrotor system setting, configuration 
with special settings on the Fixhawk P4 autopilot and flight 
mode design. The settings on the radio controller on the 

control lever can be seen in Table 2. 
 

TABLE 2 
CONTROL LEVER SETTING ON THE RADIO CONTROLLER 

Lever Switch  AUX 1 Switch  AUX 2

Top Auto PosHold

Central PosHold Land

Bottom Return to Launch Return to Launch  
 

After making a quadrotor all it takes to perform an autopilot 
flight system is to test it, but it would be nice if the test has 
previously passed the calibration stage of the autopilot system. 
The flow of the auto pilot system calibration can be seen in the 
flow chart shown in Figure 5. 
 

 
Fig. 5. Autopilot system calibration flowchart. 

 
Based on Figure 5, the Ardupilot calibration process is 
described as follows: 
a. Make sure the propeller is detached from the motor. 
b. Prepare a quadrotor that has been installed with the 

Fixhawk PX4 board, then open the mission planner 
software on the laptop. 

c. Follow the instructions in the software for flight mode. 
d. After the calibration is complete, do the experiment. See if 

the quadrotor complies with the mission planner indicator. 
If it is appropriate, the calibration process is complete, but 
if not, repeat step c until Quadrotor matches the indicator. 

Another focus of this research is to be able to broadcast video 
from the camera attached to the quadrotor to carry out real-
time aerial imaging or surveillance. The video sender system 
is the same as that used in First Person View (FPV), 
consisting of a camera, transmitter system, transmission line, 
and receiver. The system image in question is shown in Figure 
6 shown a video sender system diagram. 
 

 
Fig. 6. Video sender system diagram 

 
To design a video sender performance, several devices are 
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needed, a camera, a 5.8GHz video transmitter-receiver 
module, an RCA cable, a Lippo battery, a laptop, a USB TV 
Grabber (EasyCap), the honestech VHS to DVD software. The 
design is done by setting the camera first, namely connecting 
the transmitter port to the camera and the power supply. then 
the Video Receiver is given a power supply, the AV cable is 
connected to the Easycap video capture line and then 
connected to the monitor screen. Then the software 
installation is complete, enter the controller for the AV to USB 
device selection. The last one, pay attention to the image on 
the monitor whether it is clear or not. If not, press tuning on the 
receiver until you get a clear picture. Figure 7 shows the 
results of the integration of the video sender system with GCS. 
 

 
Fig. 7. Integration systems between video sender and GCS. 

 
3 RESULT AND DISCUSSION 
In this study, it involved five parts of testing to ensure that the 
quadcopter made had met the objectives of this study or not. 
The results of these five tests will be discussed in this section, 
starting from quadrotor testing with the Ground Control Station 
to testing real-time video delivery. This test is to find out 
whether the communication between Quadrotor and Ground 
Control Station is connected or not. In this test, communication 
via radio telemetry 433 MHz is installed on the ground control 
station and on the quadrotor. This method of testing is from the 
ground control station by pressing the Connect button, which 
is the Mission Planner software display, if successful, then 
when the quadrotor is moved just a little, it can be seen that 
the quadrotor attitude movement is the same as that shown on 
the GCS. Figure 8 shows the test results of Quadrotor and 
GCS communication. 
 

 
Fig. 8. Result testing of communication on roll and pitch act of 

the quadrotor. 
 

Testing serial communication between quadrotor and ground 
control station. This aims to determine how far the 
communication can be made between the Quad-rotor and the 
ground control station. In use, this serial communication 
processes the sending and receiving of data. Data 
transmission is carried out from the quadrotor while flying and 

is directly received by the ground control station, so that 
movements and failsafe warnings can be seen when the 
quadrotor is experimenting with flight mode and tracking 
waypoints. The results of testing serial communication trials 
that have been well connected are shown in Figure 9. 
 

 
Fig. 9. Result testing of serial communication which displaying 

location of the quadcopter. 
 

Also, in Table 3 shows the test results of serial communication 
between quadrotor as far as 100 meters with testing every 10-
meterincrements, obtained from 10 tests, it is found that serial 
communication can communicate perfectly up to the limits of 
this study at 100 m. 

 
TABLE 3 

TEST RESULTS OF SERIAL COMMUNICATION DISTANCE BETWEEN 

QUADROTOR AND GROUND CONTROL STATION 
No Distance (m) Communication

1 10 Connected

2 20 Connected

3 30 Connected

4 40 Connected

5 50 Connected

6 60 Connected

7 70 Connected

8 80 Connected

9 90 Connected

10 100 Connected  
 
After the parameters above have been calibrated and 
accessible, all components of the autopilot system are tested. 
The components tested are the GPS module, compass, 
brushless motor, and ESC. The first step is to set the height 
when moving. After that move the switch on the 2.4 GHz Radio 
Control to Stabilize and PostHold modes. Then the quadrotor 
is flown, and its height is limited in the specified area. In this 
test, the quadrotor movement will be obtained, the coordinates 
of the quadcopter, the direction the compass is aimed at, the 
resulting speed, and the maneuvers performed by the 
quadrotor. This test is carried out repeatedly to ensure that the 
GPS module and compass, brushless motor, and ESC can 
work properly. This test is also carried out to display the 
location of the Quadrotor on the GCS monitor screen in real 
time. Figure 10 shows the autopilot system testing in manual 
mode. 
 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 03, MARCH 2021  ISSN 2277-8616 

66 
IJSTR©2021 
www.ijstr.org 

 
Fig. 10. Autopilot system testing in manual mode. 

 
The test results can be seen in Figure 11. There are 4 different 
line colors, namely red, black, orange, and purple. GPS is 
marked with a black line, while the compass is marked with a 
red line. For the purple color is the quadrotor position. The 
orange line describes the trajectory the quadrotor will take but 
only works in autopilot mode. Meanwhile, the purple line 
describes the movement that the Quadrotor itself is pointing to 
manually by the pilot. 
 

 
Fig. 11. Tracks result from quadrotor movement (purple line). 

 
If Mission Planner can read GPS coordinates, compass 
direction, and maximum speed exactly according to the 
calibration results, then the quadrotor test is successful. 
However, in this trial, the GPS error level cannot be 
determined because the Quadrotor is still controlled in manual 
mode. The results of the manual mode test parameters are 
shown in Table 4. 

TABLE 4 
RESULTS OF MANUAL MODE TESTING PARAMETERS 

No Test Parameters Reults Function

1 Quadrotor Movement Successful Can be monitored through GCS

2 Quadrotor Coordinates Successful Can be monitored through GCS

3 Quadrotor Compass DirectionSuccessful Can be monitored through GCS

4 Quadrotor Speed Successful Can be monitored through GCS

5 Quadrotor Maneuvers Successful Can be monitored through GCS   
 
To find out the functionality of the GPS module and compass, 
ESC, and brush-less motor in quadrotor autopilot mode. In 
order to run perfectly, this test begins with the calibration of 
each component by entering parameters in the Mission 
Planner software such as limiting the flight area, altitude limit, 
mode of each channel on 2.4 GHz Radio Control and making 
a plan of waypoint points and missions. navigation. Initially, the 
quadrotor will be given a limited take-off and landing location, 
namely 50 meters x 50 meters in length and width. Then the 
quadrotor is turned on, then the autopilot will wait a few 
moments to lock the GPS value in the position that will be 
used as vertical takeoff and landing (home). In this test the 
author uses a GPS with a 2-meter Waypoint Radius, so that it 
is expected that the quadrotor when flying can follow the 
waypoint trajectory with an error radius of below 2 meters. If 

you manage to get a good GPS signal, enter the flight 
waypoint plan again to make sure the auto-pilot has saved 
flight data. The mode used is still manual mode with a remote 
control for vertical takeoff. Then the quadrotor prepares for 
vertical takeoff and when the altitude is reached, the switch on 
the 2.4 Hz Radio Control is moved to auto mode. Then the 
quadrotor goes to a predetermined waypoint. In this test, the 
quadrotor movement will be obtained, the intended 
coordinates, the compass direction, the resulting speed, and 
the turns made by the quadrotor. This test is carried out 
repeatedly and uses various types of trajectories to ensure 
that the GPS module and compass, brushless motor and ESC 
can work properly. This test is also carried out to display the 
location of the Quadrotor on the GCS monitor screen in real 
time. Figure 12 shows the test mission plan carried out in the 
field with the mission planner. 
 

 
Fig. 12. Testing Autopilot Mode Autopilot System. 

 
If Mission Planner can read GPS coordinates, compass 
direction, and maximum speed exactly according to the 
calibration results, then the quadrotor test is successful. In this 
trial, the GPS error level can be found because the Quadrotor 
has been controlled in autopilot mode. The test results can be 
seen in Figure 13. There are 5 different line colors, namely 
red, black, orange, yellow and purple. GPS is marked with a 
black line, while the compass is marked with a red line. For the 
purple color is the quadrotor position. The yellow line is the 
trajectory line that has been made, the orange line describes 
the path that the quadrotor is going to take. Meanwhile, the 
purple line that is not straight describes the path taken by the 
Quadrotor. 
 

 
Fig. 13. Results of the Autopilot Mode. 

 
Tests conducted 5 times on flight missions resulted in error 
correction between the waypoint and the actual quadcopter 
location as shown in Table 5. 

 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 03, MARCH 2021  ISSN 2277-8616 

67 
IJSTR©2021 
www.ijstr.org 

TABLE 5 
WAY POINT ERROR CORRECTION TESTING 

Latitude Longtitude

1 -6,282128 106,815341 0,61

2 -6,282308 106,815341 0,55

3 -6,282308 106,81555 0,62

4 -6,282131 106,815549 0,24

0,51

1 -6,282128 106,815341 0,71

2 -6,282308 106,815341 0,43

3 -6,282308 106,81555 0,53

4 -6,282131 106,815549 0,21

0,47

1 -6,282128 106,815341 0,91

2 -6,282308 106,815341 0,33

3 -6,282308 106,81555 0,91

4 -6,282131 106,815549 0,72

0,72

1 -6,282128 106,815341 0,86

2 -6,282308 106,815341 0,74

3 -6,282308 106,81555 0,87

4 -6,282131 106,815549 0,27

0,69

1 -6,282128 106,815341 1,09

2 -6,282308 106,815341 0,63

3 -6,282308 106,81555 0,91

4 -6,282131 106,815549 0,41

0,76

Waypoint
Coordinate Points

Error 

radius 

(meter)

Testing 

No.

Mean

Mean

Mean

Mean

Mean

1

2

3

4

5
 

From the overall test results, 4 waypoints were given on the 
mission planner. quadrotor has been able to maintain its 
position and altitude in auto mode even though it still 
fluctuates slightly when in the wind to maintain incline and 
altitude. When the Quadrotor is in auto mode, what will 
determine the success of the mission is the GPS used. Where 
each waypoint is given with a radius of tolerance of 2 meters 
at each defined waypoint. When the quadrotor is doing an 
autonomous mission, the GPS is the main guide for the 
quadrotor's flight to the coordinates of its destination. In the 
tests carried out, the average deviation in GPS was obtained 
based on the mission testing telemetry log which was 
converted into a KMZ file. Then the KMZ file obtained is 
entered into Google Earth Pro to measure the error deviation 
obtained so that the error deviation value is known for each 
mission. Table 6 shown mean error value of all test. 
 

TABLE 6 
AVERAGE ERROR RADIUS VALUE OF WAY POINTS DEVIATION 

1 2 3 4 5

WP 1 0,61 0,71 0,91 0,86 1,09

WP 2 0,55 0,43 0,33 0,74 0,63

WP 3 0,62 0,53 0,91 0,87 0,91

WP 4 0,24 0,21 0,72 0,27 0,41

Mean 0,51 0,47 0,72 0,69 0,76 0,63

Error 

radius 

(meter)

Waypoint path Final 

Mean

 
 
This test aims to determine whether the additional features on 
the Quadrotor for shooting conditions in the field have been 
successful or not. This test is done in streaming by observing 
the results from the camera which is displayed on the ground 
control station as a monitoring monitor. Figure 14 is the result 
of real-time video captures. 

 

 
Fig. 14. Image capture of real-time video sender. 

 
From the test results of the video sender system shown in 
Figure 14, while carrying out a waypoint mission, it was found 
that the system succeeded in sending data in the form of a 
description of the surrounding conditions to the Ground 
Control Station. Testing uses frequency 24 and channel 14 
between the video transmitter and the video receiver. Data has 
also been successfully sent in real time to a monitoring 
monitor (ground control station) with 350 meters. The distance 
measurement is done using google maps. In Table 7, it is a 
test of the transmission range of audio video data sender 
integrated with Quadrotor. In the Line of Sight (LOS) test, 
there is a success rate from the ground control station to 10 
meters to 350 meters and getting the failure rate of sending 
data at 350 meters onwards. From testing all hardware and 
software components that this tool can work according to 
programmed commands, although sometimes there are a few 
obstacles when the Quadrotor is caused by many obstacles 
such as trees and the voltage supply is running low, but this 
does not affect the performance of the video sender system, 
because the Quadrotor is still as expected. 
 

TABLE 7 
REALTIME VIDEO TEST RESULTS IN THE FIELD 

No
Line of 

Sight (m)
Condition Remarks

1 10 Connected Good and clear picture

2 50 Connected Good and clear picture

3 75 Connected Good and clear picture

4 100 Connected Good and clear picture

5 150 Connected Good and clear picture

6 200 Connected Good and clear picture

7 250 Connected Good and clear picture

8 275 Connected Good and clear picture

9 300 Connected Good and clear picture

10 350 Connected Good and clear picture

11 355 Connected Picture show and less clear

12 370 Disconnected Picture not showing  
 
Based on the data obtained from the test results, it can be 
analyzed with the following results: 
1. Based on Table 3, it is found that the communication 

distance between Quadrotor and GCS is safe to do in 
open areas. 

2. The test results for the manual mode autopilot system are 
successful. The test parameters are quadrotor movement, 
quadrotor position coordinates, quadrotor compass 
direction, quadrotor speed, and quadrotor maneuvers, all 
of which can be monitored via the Ground Control Station 
(GCS). 

3. The test results for an autonomous mode autopilot system 
with a waypoint mission are declared successful. From 5 
times the track test, the quadrotor moves right to the 
waypoint and the error radius of the deviation is 0.63 
meters for the whole test. 
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4. Based on Table 6, it is found that the video sender 
integrated with Quadrotor and monitor can be monitored 
safely. 

5. The test results for the video sender system show that 
action camera access via GCS and action camera 
functionality when the quadrotor moves in the air is 
declared good. Video sender can be accessed via GCS 
and GCS can display video images from monitoring 
cameras in real time. 

 
4 CONCLUSIONS 
Based on the results obtained in this study, it can be 
concluded that the quadrotor also could fly autonomously from 
take-off to landing. The quadrotor flies stable is well controlled 
and performs precise landing point precision flight missions 
using GPS. Quadrotor system is built using Fixhawk PX4 with 
Arducopter firmware has been realized. Quadrotor can receive 
and translate commands given from the Ground Control 
Station Output according to the input. Manual and 
Autonomous mode test results can work properly. Quadrotor 
control has Flight Mode, which is stabilize as a semi-manual 
system, altitude hold func-tions to avoid an obstacle when 
detected then flies up to avoid it, positioning hold is an altitude 
hold with a GPS feature, so it is more stable and comfortable 
to control, Auto Mode functions to receive running commands 
waypoint mission, Land mode as manual flight mode for 
landing. Return to home via radio control. then the last one is 
RTL (Return to Launch), which is to make the Quadrotor return 
to the initial location flown or commonly called back to home 
by autonomous. Quadrotor integrated video sender system 
can work properly and display the surrounding conditions in 
real time and showing video in good quality with distance up to 
350 meters. 
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