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ABSTRACT 

 
ARTICLE INFO 

This study deals with the aircraft wings movement using hydraulic actuator model. 

The simulation of wings model is designed with two cylinders, used to control both the 

aircraft wings. For this purpose we have used PID controller. The present paper 

describes the methodology of aircraft wings movement during landing and takeoff. In 

this , The computational techniques required for the wings simulation are analyzed 

and discussed. The actuation of wings is accomplished using two double acting 

hydraulic cylinders, one each for left and right wings. We have tested hydraulic 

circuit for different settings of PID controller; optimum value of PID controller is 

calculated. This work is based upon the simulation using automation studio software. 

Keywords: Aircraft, Wings, Controller, Automation   

Article History 

Received: 8
th 

March 2020 

Received in revised form : 

8
th 

March  2020 

Accepted: 10
th

 March 2020 

Published online : 

11
th

 March  2020 

 

I. INTRODUCTION 

In this paper we have simulated the aircraft wings 

movement during landing and takeoff. Ever since man 

started to think about flying, has striven to imitate the 

shape and structure of a bird wing. The requirement of 

many modern  aircraft missions is of high value for 

aerodynamic efficiency. Fig.1 shows wing model structure. 

A aircraft wings model is established, and then flight 

control model is linearized by small disturbance. The 

wing structure model referred in this work is based on 

high-aspect-ratio near-space aircraft. Rotary wing aircraft 

is one of the most common aircraft configuration currently 

used after fixed wing. 

 

 
 

Wing  pressure areas is shown in Fig.2. The rotary wing is 

different as compared to  fixed wing because of the way it 

generates aerodynamic forces, that is by rotating the rotor  

blades. 
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The wings of a fixed wing aircraft are static planes 

extending either side of the aircraft. In Fig.2(a) aircraft 

wings movement is shown. When  the aircraft travels 

forward, airflow over the wings which are shape to create 

lift. Aircraft wings may have various devices, such as 

flaps or slats that the pilot uses to modify the shape and 

surface area of the wing to change its operating 

characteristics. That’s the way we are using in two parallel 

cylinders and proportional control valve. This 

proportional valve is used to control the cylinders. This 

cylinders movement are forward and backward because of 

proportional control valve can control the cylinder.By 

using the PID controller and proper tuning, wing 

movement can be controlled precisely. 

 

II. Methodology 

 

In this study PID controller with its fine tuning is used, for 

the analysis of aircraft wings movement. The simulation is 

extremely demanding in terms of physical model involved. 

In this paper the computational techniques required for the 

aircraft wings simulation are discussed. Two actuator 

inputs are used for PID controller was implemented for 

altitude, stability of wing. The hydraulic circuit for 

controlling actuator movement is shown in Fig.3 and Fig.4. 

Before the actuation of cylinder, the wing movement is off. 

This is shown in Fig.3. The two cylinders are simulated 

together like the aircraft wings. The actuator piston rod 

connected to aircraft wings. The PID controller is used to 

control the two cylinders simultaneously at the same time. 

Fig.4 shows the circuit diagram after actuation, in which 

the cylinder moves from left to right side. In these models 

we have connected PID controller to the cylinder. Then 

after that we have set particular value of PID controller, so 

that two cylinders can move properly in forward and 

backward directions.  

 

 
 
The graph set the PID values after that run the model. 

That time graph is locate the movement of cylinder in y(t) 

axis. We observed the proper movement of two cylinders. 

The complete cylinder actuation mechanism control 

system is shown in Fig.3 and Fig.4 respectively. 

 
 

III. Result Analysis 
 

We observed the movement of two cylinders and 

this movement we have shown in below figures. 
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We have set different values for the PID controller. In 

fig .5, we have used Y (t) plotter from the response, the 

movement is not as per the required value. The PID 

values are Kp=0.2,Ki=0,Kd=0. 

 

 
Fig .6, shows the response of the actuator with the PID 

values, Kp=2.3ki=1,kd=0.1. 

 
Fig.7 shows the response of control  circuit for the PID 

values of  kp=3.75,ki=2.3, kd=0.2.  

From the response obtained, the movement is shows as 

per the required value. The values of kp, ki and kd is 

selected in such a way that the output variable matches the 

input variable thus stabilizing the movement of the wing 

in real time.  

 

IV. Conclusion 

 

In this work we have successfully analyzed and 

implemented the aircraft wings movement during takeoff 

and landing. The simulation is  extremely demanding in 

terms of physical models. The PID controller activates the 

cylinder movement in forward and backward direction. 

With reference to the Fig.7 the optimum settings of the 

PID controller, controls the wings movement as per 

desired path.  

 

References 

 

1. Gagne J. Mendoza A. M. Botez RM,Labor D, “New 

method of aircraft fuel saving using flight management 

system”, AIAA aviation forum, aviation technology, 

integration and operation conference; Los Angeles. USA. 

Reston: AIAA; p.1-10,Aug 12-14, 2013. 

2. C.M. Milford, “VTOL Performance estimation for jet 

lift aircraft.” AGARD conference proceeding No.242. 

Performance Prediction methods,Paris,1978. 

3. K.Kita, A.Konno,and M.U Chiyama, “Transition 

between level flight and hovering of a tail -sitter vertical 

take of and landing aerial Robot”, Adv.Robo,vol.24,No.5-

6.PP.763- 781,2010. 

4.Heinrich,R. and Reimer,L. Michler,a, “Multidisciplinary 

simulation of Maneuvering Aircraft Interacting with 

atmospheric effect using DLR TAU code “RTO AVT-189 

Specialists meeting on assessment of stability and control 

Prediction methods for air and sea vehicles”,12-14, Ports 

down west UK, Oct 2011 

5. W.E. Green and P.Y. Oh, “Autonomous hovering of a 

fixed wing micro air vehicle”. IEEE International 

Conference on robotics and Automation (ICRA), Orlando, 

2006. 

6. B. Kada, Y. Ghazzawi “Robust PID Controller Design 

foran UAV Flight Control System” Proceedings of 

the.World Congress on Engineering and Computer 

Science2011, Volume II WCECS 2011, October 19-21, 

2011, SanFrancisco, USA . 

7. Stephen Wong and Jennifer Yu, “Autonomous 

StableFlight with a PID Controller”. 

8. Wei Ran and Randal W. Beard, “Constrained 

NonlinearTracking Control for Small Fixed-Wing 

Unmanned AirVehicles” Proceeding of the 2004 

American ControlConference Boston, Massachusetts June 

30 - July 2, 2004 

9. Adrian frank, James S. McGrew, Mario Valenti, Daniel 

Levine and Jonathan P. How, "Hover, transition and level 

height control design for a single-propeller indoor 

airplane", AIAA Guidance, Navigation an Control 

Conference and Exhibit, South Carolina, USA 2007. 

10. William E. Green and Paul Y. MAV that like an 

airplane and hovers like a helicopter, California, USA 

2005. 


