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Abstract 
 
This paper presents a stabilization control method for “x” 
configuration quadcopter. The control method used the combination 
of PD (Proportional Derivative) controller and PIAFC (Proportional 
Integral Active Force Control). PD is used to stabilize quadcopter, and 
PIAFC is used to reject uncertainty disturbance (e.g. wind) by 
estimating disturbance torque value of quadcopter. The PD with 
PIAFC provided better result where PIAFC could minimize uncertain 
disturbance effect. The simulation has successfully give comparation 
about controller performance (PD, PD-AFC, PD-PIAFC) by calculate 
RMS (Root Mean Square) value. PD with AFC gives better result than 
PD. AFC optimization using PI (PD-PIAFC) give best result if 
compared with PD or PD-AFC. PD-PIAFC has lowest RMS value of 
result control signal, 0.0389 for constant disturbance and 0.1008 for 
fluctuated disturbance.   
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1. INTRODUCTION 
Multicopter, a type of UAV is popular among hobbyist and researchers. 

It has advantagesin thrust, fast maneuver and VTOL ability (Vertical Take Off 
Landing). Multicopter has motors located at each end of the frame to produce 
greater thrust than other UAV in same size. Muticopter has a good handling 
even in a narrow space due to its fast response maneuverability. During 
development, multicopter able to turn into high speedUAV by altering the 
orientation and control techniques on quadcopter (quadshoot) that 
developed by Massachusetts Institute of Technology. VTOL capability 
facilitates multicopter for taking off and landing on a narrow area. In 
addition, the quadcopter is an interesting research material among 
researchers for many novelties that can be applied, for example in the control 
system, navigation techniques, real-time systems and robotics.  

This paper focuses on quadcopter. Quadcopter has a simple structure. It 
utilizes rotors which are directed upwards and placed at the end of a 
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Figure 8 shows the simulation result of PD method, PD-AFC, and PD-
PIAFC method with fluctuated disturbance. In this simulation, PD maximum 
error is 0.4 radian. PD-AFC and PD-PIAFC give smaller error, 0.15 radian. PD-
AFC noise more than PD-PIAFC. PD controller has RMS value 0.2586, PD-AFC 
is 0.1054, and PD-PIAFC is 0.1008. From RMS value, we can conclude PD-
PIAFC give best result of controller. 

From the simulation, PIAFC controller can minimize the effect of 
disturbance. In each simulation, PD-PIAFC gives best result. PD-PIAFC has 
lowest RMS value, 0.0389 for constant disturbance and 0.1008 for fluctuated 
disturbance.  
 
6. CONCLUSION 
 An “x” configuration quadcopter has been succesfully modeled. Then, 
simulation results have been presented to show the controller performance. 
The simulation has succesfull give comparation about controller performance 
(PD, PD-AFC, PD-PIAFC) by calculate Root Mean Square (RMS) value. PD with 
AFC gives better result than PD. AFC optimization using PI (PD-PIAFC) give 
best result if compared with PD or PD-AFC. PD-PIAFC has lowest RMS value 
of result control signal, 0.0389 for constant disturbance and 0.1008 for 
fluctuated disturbance. 
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