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Abstract - This paper discusses the development of a UAV model, especially a quadrotor, for simulation purpose. The UAV 

simulation model was based from Parrot Bebop 2 quadcopter and will be built by using X-Plane’s Plane Maker software. This 
simulation model was made to help understand the design and flight characteristic of the UAV model. However, several 
difficulties were met during the development of the simulation model as a cause of the software’s limitations, and some 
compromises were made. This might have resulted in the simulation not having a highly accurate model, thus further research 
on this topic should be done in having a more accurate model to simulate the flight and operating conditions of the UAV. 
 

Index Terms - Simulation model, quadcopter, UAV, X-Plane 

 

I. INTRODUCTION 

 

Although Unmanned Aerial Vehicles (UAVs) was 

originally used mostly in military applications, UAVs 

are now being given a greatly expanded role in many 
areas of the aviation industry. Currently, UAVs have 

been widely used for commercial, scientific, 

agricultural, and many other applications. A 

quadcopteris one of the most widely used UAV type 

due to its applicability. Its ability to take-off and land 

vertically(Vertical Take off and Landing, VTOL),to 

hover and perform agile maneuver, and also its ease of 

useare some of the major considerationsthat made the 

quadcopter widely used. This kind of UAV is well 

suited for application that require maneuvering around 

tight space and ability to maintain the view on a single 
target for a long period. Along with the development 

ofthe UAVs’s roles, the need for UAVs design and 

technology has also become more complex. For a 

certain application, it may require a particular design 

and technology of UAV.Sincea specificdesign of 

UAV will result in a certain flight 

characteristic,analyzing its designand flight 

characteristicsof the UAV became an important part of 

this research. One method for analyzing the design and 

flight characteristics of a UAV is through detailed 

computer simulation. By using this method, the 

analysis can be conducted in a cheaper and safer way 
compared to the experimental method. However, to 

obtain accurate results from simulation, an accurate 

UAV model is needed to be built. 

 

This paper will specifically discuss the development 

of a UAV model, especially a quadcopter, for 

simulation purpose.The UAV simulation model is 

based on the Bebop 2 quadcopter made by Parrot, and 

will be built using the X-Plane simulation software. 

 

A. Parrot Bebop 2 
Parrot Bebop 2 is a drone that is produced by Parrot 

Company, a French manufacturer of wireless 

electronic products. Parrot Bebop 2 is a quadcopter 

designed mainly for recreational purpose. Users may 

use it as a flying camera to take aerial photos, or as a 

first-person view (FPV) camera to explore places that 

may be difficult to reach without special equipments. 

Weighing at just 500 grams, the Parrot Bebop 2 can be 
flown for about 25 minutes.It has a maximum range of 

about 300 meters by using standard controller with a 

smartphone app, although this could be further 

extended up to a distance of 2 km by using Parrot’s 

Skycontroller.  

 
 

Figure 1Parrot Bebop 2 [] 

 

The Parrot Bebop 2 specifications are as follows : 

 

 
Table 1 Parrot Bebop 2 Specification [2] 

 

To fly this drone, a free mobile app named FreeFlight 

Pro is needed to be downloaded to a smartphone. By 

using this mobile app, the flight data of the Bebop 2 is 

recorded and can be viewed by the users. This mobile 

app also give extra features, such as Flight Plan that 

allow the users to determine the flight route of the 

drone. Other than flight datas, the FreeFlight Pro also 
gave the user the ability to live stream and record what 



International Journal of Mechanical and Production Engineering, ISSN(p): 2320-2092, ISSN(e): 2321-2071 

Volume- 6, Issue-2, Feb.-2018, http://iraj.in 

Quadrotor UAV Simulation Modeling using X-Plane Simulation Software 

 

83 

the camera sees. This feature is very useful for a user 

that is not familiar in handling an aircraft before, 
although its tendency to lag between the real 

movement and the stream could be a hindrance. The 

view of the user interface used in the app to fly the 

Bebop 2 can be observed on Figure 2. 

 

 
Figure 2 In-flight View of the FreeFlight App [3] 

 

B. X-Plane Software 

X-Plane is a computer flight simulator software,made 

by Laminar Research Company of the USA, that can 

be used as an engineering tool to simulate the flight 

variable response of fixed-  and rotary-wing aircraft. 
By using this software, the entire flight parameters can 

be traced and recorded, so the fight dynamics of the 

aircraft can be analyzed and evaluated. Since the 

software uses the blade element method, the effects of 

the environment, airspeed, and attitude of the aircraft 

can be calculated on a three-dimensional geometry. 

Environment aspects, such as the weather, is a variable 

that can be set to a certain condition. An important 

feature provided by X-Plane used in this research is 

the Plane Maker software. This feature lets the users 

design and construct their own aircraft. Once all of the 

physical specifications and parameters of the aircraft 
have been entered, the X-Plane simulator can model 

the aircraft’s performance, so the flying characteristic 

of the aircraft can be obtained. 

 

 
Figure 3 X-Plane 10 Software Pack 

 

II. Modeling in X-Plane 

 
The Parrot Bebop 2 is a conventional quadrotor 

multicopter UAV that is commonly available in the 

current world market. However, the Plane Maker 

software that is used to design an airplane in the 

X-Plane software was designed mainly for 

conventional airplane configurations, such as a 

conventional airliner or a fighter jet. Moreover, the 

Plane Maker only has a level of accuracy to the nearest 

centimeters or a hundredth-feet, which inhibits 
obtaining a geometrically correct model of the 

aircraft.These problemsmade modeling an accurate 

model of the Parrot Bebop 2 into an X-Plane aircraft 

difficult, thus an approximation was made in modeling 

the geometrical configuration of the aircraft. This 

approximation could be observed in Figure 3. The 

following subchapters presented the modeling process 

of making the X-Plane model of the Parrot Bebop 2 

UAV. 

 

 
Figure 4 Approximation of Parrot Bebop 2 in Plane Maker 

 

A. Central Body (Fuselage) 

The fuselage of the Parrot Bebop 2 has a cross-section 

of a rounded-off rectangle, with an off-vertical front 

and rear faces. This part was produced using the 

standard/fuselage option in Plane Maker. The Plane 

Maker model of the fuselage was approximated to a 

circular fuselage with a pointed nose at the front and a 

vertical face at the rear. The three-dimensional model 

of the fuselage was produced after the geometrical 

parameters are inputted. Further refinements in the 

shape of the fuselage can be done via Plane Maker’s 

graphical interface to drag-and-click the nodes to an 
appropriate location, as shown on Figure 5. The 

resulting fuselage from the Plane Maker model is 

shown on Figure 6. 

 

B. Engine and Propeller 

The engine and propeller in Plane Maker was created 

in the standard/engine option. This option produces 

the engines using engine parameters as an input, such 

as engine type, propeller type, number of propeller 

blades, propeller design airspeed, design propeller 

RPM, etc. The result was the propeller blade 

geometries drawn by the Plane Maker for the inputted 
operating conditions 

 

The Parrot Bebop 2 is equipped with four electric 

brushless motors located at each end of the arms. The 

propeller is attached on each of the motors, with three 

blades attached to each propeller. The rotation of the 

propellers is designed to cancel out the moments 

resulting from the propeller’s and motor’s motion, and 

thus the propeller have differing direction of rotation.  
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For the aircraft model in Plane Maker, the propeller’s 

direction of rotation was set to be, going clockwise 
looking from above the aircraft and the front of the 

aircraft as the 12 o’clock, the direction of rotation of 

the propellers are clockwise (CW), counter-clockwise 

(CCW), CW, and CCW. These directions of rotation 

will also be crucial for the aircraft’s attitude control. 

Figure 7 shows these rotation directions on the 

X-Plane model. 

 

 
Figure 5 Graphical Interface of Plane Maker’s Fuselage 

 

 
Figure 6 Wireframe of Parrot Bebop 2 Model’s Fuselage 

 

 
Figure 7 Bebop 2 Model Propeller Rotation Direction 

 

C. Arm 

The “arm” section of the multirotor is the part that 

connects the central body to the motors. For Bebop 2, 

a total of eight arms are observed which can be 

grouped as four at each of right and left side, orfour 

each at the front and the rear. These arms can be 

modeled as a “wing” using the standard/wing option in 

Plane Maker.The arms, or in this case the “wings”, are 

modeled throughout its wingspan, thus, one section of 

a wingspan is counted as one wing. This means, there 

will only be a total of four “wings” being made in the 
Plane Maker. Two “wings” on the front have negative 

sweep angle, which means the wings are swept 

forward; while the two “wings” on the rear have 

positive sweep angle and are swept backwards. The 

modeling of the arms are shown on Figure 8. 

 

 
Figure 8 Arm (“Wing”) Modeling in Plane Maker 

 

D. Skids 

Skids are modeled in the standard/landing gear option 

in Plane Maker. The skids are modeled as the model’s 

support to the ground. Simple skids are modeled for 

the Bebop 2’s model, since the landing gear option in 
Plane Maker does not allow complex forms to be 

made. The result of the skids modeling in Plane Maker 

can be observed on Figure 9. 

 

 
Figure 9 Skids of the Bebop 2 Aircraft Model 

 

CONCLUSION AND SUGGESTIONS 

 

From the results of UAV modeling made on this 

research, several conclusions and suggestions can be 

made: 
 

1. The visual model of the UAV Parrot Bebop 2 is 

successfully made using X-Plane’s Plane Maker 

Software, 

2. Several difficulties in modeling the UAV’s 

geometries are found as a cause of the software’s 

limitation on producing the exact geometries of 
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the UAV model, and as such simplifications and 

approximations are made to be able to model the 
UAV on the software, 

3. Further research using 3D modeling software to 

model the aircraft’s exteriorbefore exporting the 

model to X-Plane’s Plane Maker software, so an 

accurate model is obtained,as opposed to making 

the exterior model purely on X-Plane. 
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