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Abstract 
 
The development and advancement of drone technology will be a trend now and in the future, it will 
have an important role as a material for mapping and aerial photography.  with the use of 
Aeromodelling is a miniature model of an airplane, in which there are many types of aeromodelling, 
one of which is a tricopter, which is a drone driven by three motors that can be controlled by remote 
control using a remote control and has a Y-shaped frame. Many Drones are sold with easy-to-operate 
use but what if we assemble drones will be a lot of constraints because of many hardware and 
software settings in the manufacture of drones and this becomes a challenge in itself therefore This 
research specializes in hardware settings using software applications Multiwii Configuration Tools to 
set PID values for hover, roll, yaw pitch, and altitude values. So the Tricoptrer can go up and down, 
flight stability, and turn left and right movements. The conclusion of this research Tricopter can fly 
and move well following the desire to control the movement of tricoppter using a remote controller. 
The best tricopter flying navigation setting values obtained for Roll are P = 5.9, I = 0.003, D = 16. 
Pitch is P = 5.7, I = 0.003, D = 17. Yaw is P = 6.8, I = 0.045, D = 7 the height is P = 6.4, I = 0.025, 
D = 13. 
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1. Introduction  
 

Drone or often called drones is a new technology that is currently developing rapidly in the 
world. The drone is widely developed in the field of Military, mapping, research, photography [1-4]. 
The advantage of this technology can be used in dangerous places and missions without endangering 
the pilot. The drone currently is divided into two categories namely fixed wings (unmanned aircraft 
using wings) and multirotor (unmanned aircraft using more than one motor and without wings). This 
multirotor category usually uses 3 motors (tricopter), 4 motors (quadcopter), 6 motors (hexacopter), 
and 8 motors (octa copter). 

Many Drones are sold with easy-to-operate use but what if we assemble drones will be a lot of 
constraints because of many hardware and software settings in the manufacture of drones and this 
becomes a challenge in itself therefore This research specializes in hardware settings using software 
applications Multiwii Configuration Tools to set PID values for hover, roll, yaw pitch, and altitude 
values. So the Tricoptrer can go up and down, flight stability, and turn left and right movements. 

Tricopter is one type of drone that has a design shape such as a sign (T) or (Y) which later each 
end of the side will be installed a brushless DC motor [5-6], in this research, the tricopter to be 



Journal of Applied Science & Process Engineering 
Vol.8, No. 1, 2021 

 

 
 
e-ISSN: 2289-7771 

 

 
 807  

designed is a tricopter with Y shape design that can fly using three motors and propellers arranged 
horizontal triangle to air. So it has efficiency in the use of resources in flying navigation. Problems 
will arise namely how to design the value of Hover, Roll, Pitch, and Yaw. Therefore this research will 
solve this problem by using the Multiwii Configuration Tools software, which is expected to help 
design and fly a tricopter. 

 
2. System Architecture 
 

System Architecture's design of the tricopter is strongly influenced by the stability of hardware 
and software that will be described in the sub-chapter below. 
 
2.1 Tricopter 

 
A tricoptrer is an unmanned aircraft driven by three motors that can be controlled with a remote 

control or an airplane without a crew that controls inside. There are two main variations in unmanned 
aircraft control, the first variation is controlled by remote control and the second variation is an aircraft 
that is flying independently based on the program that is inputted to the aircraft before flying. The 
Tricopter itself is capable of carrying cameras, sensors, communication devices, and some other 
equipment. 
 
2.2 Control system 

 
The system design is divided into 2 parts, namely the signal sender and receiver of the signal as 

shown in Figure 1 below: 
 

 
 

Figure 1. Diagram of a tricopter receiver and sender block 
 
This radio control receiver circuit serves to receive signals sent by radio control for tricopter 

navigation systems which are then processed in multi-control. After the pins inserted into the multi-
control are connected, then connect the output pins of the multi-control to ESC and servo. The output 
pin of the microcontroller must be in accordance with the program created because in the program the 
pin will be determined as the output of the multi-control. 

Microwii multi-controller is an electronic circuit board used in tricopter control, which is used in 
Arduino systems that have many uses such as medical fields [7], robot control [8-9]. Wireless control 
[10], safety engineering [11], On this board, there are various components which are important 
components in multicopter control. 

Control of DC motor rotational speed can be done by adjusting the motor terminal voltage. ESC 
or Electric Speed Control is an electronic component that functions to control motor speed. The 
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workings of this ESC are to receive pulse width from the microcontroller output which is then 
converted to regulate motor speed. 

Brushless DC motors are developed from conventional brushed DC motors of separate 
excitation types that have the advantages of high efficiency, long life, low energy consumption and 
does not cause electrical noise. 
 
2.3 Mechanical Design 

 
Mechanical design and implementation of the tricopter, which is designed to be divided into 

three parts, including motor 1, motor 2, and motor 3 with a microprocessor controller placed in the 
middle of the support as shown in Figure 2. 
 

 
 

Figure 2. Block diagram  
 

The battery functions as a voltage source for a multi-control circuit and ESC. Radio control is a 
tricopter navigation tool by sending frequency signals which are then received by the receiver.The 
receiver functions as a signal receiver that contains navigation commands for the tricopter of the radio 
control transmitter. Microwii functions as a control system of all tricopter navigation controller 
circuits. ESC functions as a regulator of the voltage and current entering the brushless DC motor. The 
DC brushless motor functions as a booster or provides a lift for the tricopter to fly. Servo serves to 
change the direction of the tricopter. Gyroscope MPU6050 serves to maintain the horizontal stability 
of the tricopter when in the air. 
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To realize the device to be tested, the overall system of Microwii-based tricopter simulation 
circuit controlled by radio control is shown in Figure 3. 

 
Figure 3. Mechanical design of the tricopter  

 
The appearance of the Microwii module board is illustrated in Figure 4. 
 

 
 
 
 
 
 
 
 
 
 

(A)                                                          (B) 
 

Figure 4. (A) Microwii board and (B) ESC 
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3. Navigation System 
 
The navigation system on the tricopter uses a multicontrolling dick radio. In this multicontroller, 

the signal output from the control radio is processed and used as an output to adjust the speed of the 
motor and move the servo. There are 3 kinds of navigation from the tricopter, namely Hover, Yaw, 
Pitch and Roll. 

 
3.1 Hover 
 

Hover is a tricopter that move up or down. The way the tricopter hovers is to move or rotate all 
three motors simultaneously. By the time all three motors move quickly, the tricopter will hover up. 
Conversely, if the speed of all three motors is low, then the tricopter will hover down. Figure 5 shows 
the hover movement of the tricopter. 
 

 
 

Figure 5. Tricopter hover move up 
 
3.2 Yaw 
 

Yaw is a tricopter movement based on the z-axis. The way yaw works are that the arm on the 
servo motor on the back moves up or down, then the arm changes the angle position on the rear motor 
to the right or left. If the servo arm goes up, then the tricopter will do yaw to the right, on the contrary, 
if the servo arm is down then the tricopter will do yaw to the left. figure 6 shows the working direction 
of the servo arm. 

 

 
Figure 6. Tricopter yaw to the right of the motor servo down 

• The size of the arrow 
indicates the speed of the 
motor 
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3.3 Pitch 
 

Pitch is the movement of a tricopter based on the y-axis. It's this pitch that determines which 
tricopter moves forward or backwards. The pitch is determined by the rotation speed on the front and 
rear motors. If the motor pitches forward, the speed of the rear motor will be faster than the front 
motor, on the contrary if the speed of the rear motor is lower than the front motor. Move the pitch 
shown by figure 7. 
 

 
 

Figure 7. Tricopter pitch backwards 
 

3.4 Roll 
 

Roll is the movement of the tricopter based on the x-axis. The way the tricopter 
performs a roll move is determined by the speed of one of the front motors. If the right motor 
rotates faster, then the tricopter will roll to the left, on the contrary if the left motor is faster 
then the tricopter will roll to the right. Figure 8 shows the roll movement of the Tricopter. 
 

 
 

Figure 8. Tricopter roll to the right 
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3.5 Radio Control 
 

Radio control is an electronic device to control the machine remotely by utilizing radio waves. 
Each radio control system contains a transmitter (TX) and receiver (RX). For tricopters, the required 
number of movements is 4 types, therefore we need a radio control that has 4 or more channels. 

Radio signals in the form of electrical pulses have unique codes for each command. The codes 
vary for flying, advancing, rotating, and other commands. This radio signal is then received by a 
receiver tucked in the tricopter. The code that is this command is sent to the circuit (Integrated Circuit 
or IC) in the tricopter. The code is then recognized and executed to drive the tricopter. 
 

 
(a)                                                                              (b) 
 
Figure 9. (a) Transmitter (TX), and (b) Receiver (RX) 

 
4. Testing and analysis 
 

The purpose of the overall system testing is to find out how the Tricopter moves and 
communicates in accordance with the controls performed by the user. Testing is done by trying the 
levers that are on the radio control transmitter. Every test is done Step-By-Step namely Hover, Roll, 
Pitch and Yaw using the application provided by Arduino 
 
4.1 Tricopter program application 
 

After the circuit is complete, the next step is to create a program in the Arduino IDE application. 
For the firmware program from the tricopter, use the Multiwii source code. Open the MultiWii.ino file 
in the multiwii folder as shown in Figure 5 and the Multiwii program display in Figure 6. 
 



Journal of Applied Science & Process Engineering 
Vol.8, No. 1, 2021 

 

 
 
e-ISSN: 2289-7771 

 

 
 813  

 
 

Figure 12. Multiwii folder 
 
 

Multiwii Configurations Tools application. From this application, we can see the performance of 
programs and functions on the Microwii Board. 
 

 
 

Figure 13. Multiwii configuration tools 
 

To ensure the performance of the sensors on the Microwii Board, shake the Microwii Board. 
The graph will show irregular up and down lines, which indicates the Gyroscope and Accelerometer 
sensors are working properly. 
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Figure 14. Sensor performance work on the Microwii board 
 

The first test carried out is testing the movement of Hover, the purpose of this test is to show 
how the tricopter's movements when moving up and down. 
 

 
 

Figure 15. Tricopter flying preparation 
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Figure 16. Tricopter hover rises 
 

 
 

Figure 17. Tricopter moves down 
 

From the picture, the results of the Hover's movement test went smoothly and the tricopter 
managed to move up and down according to orders. 
 
4.2 Roll Testing 
 

The second test is a roll movement test, the purpose of this test is to show how the tricopter 
moves when moving right and left. 
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Figure 18. Roll movement to the left 
 

From the picture, the results of this roll movement test went smoothly and the tricopter managed 
to move right and left according to the order. 

 
4.3 Yaw Testing 
 

The fourth test is a Yaw movement test, the purpose of this test is to show how the tricopter 
moves when it turns right and left. 
 

 
 

Figure 19. Servo position at rest 
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Figure 20. Servo position when Yaw left 
 

From the picture, the results of this Yaw movement test went smoothly and the Tricopter 
managed to move to the left and right according to the command. 
 
4.4 Multiwii PID Settings 
 

After the Tricopter can work, the last step is setting the Multiwii PID using the Multiwii 
Configuration Tools. This stage serves to get the Tricopter stability value when flying. Open Multiwii 
Configuration Tools, select connect the program with Microwii Board. 
 

 
Figure 21. Microwii board connected with Multiwii GUI 

 
The PID value search is carried out repeatedly until finding an accurate value. Accurate value is 

the value where the stable state of the multicopter when flying. This PID value is determined by the 
following factors: 
 
a. The size, weight, type of material, and flexibility of the designed multi-copter. 
b. Speed, lift, and power of the motor used. 
c. Speed of sending data to the ESC. 
d. Size and material of propellers 
e. Pilot skills in balancing the fleet 
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The first PID value setting is to determine the value of  ROLL, PITCH, and YAW. This value 

serves to return the Tricopter to its original position before navigating. After that, determine the ALT 
(ALTITUDE) value, this value serves to balance the vertical motion of the Tricopter. After setting the 
PID repeatedly, the maximum value obtained from the PID Tricopter is as follows: 
 

Table. 1 The best setting 
No Navigation P I D 
1 ROLL 5,9 0,030 16 
2 PITCH 5,7 0,030 17 
3 YAW 6,8 0,045 7 
4 ALT 6,4 0,025 13 

 
 
5. Conclusion 
 
It can be concluded that the tricopter from the assembly can fly well with hover, roll, pitch, yaw, alt. 
by setting the PID value on the Microwii Board. Control is carried out using radio control and can act 
according to instructions from the pilot. The best tricopter flying navigation setting values obtained for 
Roll are P = 5.9, I = 0.003,      D = 16. Pitch is P = 5.7, I = 0.003, D = 17. Yaw is P = 6.8, I = 0.045, D 
= 7, the height is         P = 6.4, I = 0.025, D = 13. 
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