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Shift Steering Control of 2-axis ARM Helicopter based on
a Neural Network
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Abstract: This paper proposes a helicopter direction adjustment system using barycenter shift. Most conventional methods for
direction adjustment of uniaxial helicopters rely on the angle of inclination of the main rotor. However, the inherent burden of the
bearing of the main rotor and serious abrasion of the helicopter using the above methods may results in loss of balance. To decrease
abrasion and enhance the barycenter stability, the proposed method was used to shift the barycenter of the helicopter instead of the
main rotor for direction adjustment. We set a biaxial ARM on a uniaxial helicopter to adjust the direction of ARM pointing as well as
to realize stable direction control when the helicopter loses its balance. The method may enhance the landing safety of helicopters in
emergencies. Uniaxial helicopters can be controlled under any environment by adjusting the motor parameters of the ARM which is
dependent on the center of mass using neural network. The experiment results show that the helicopter can return to the starting

position quickly under the external disturbance.
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Table 1. Learning the value of the helicopter tilt.

XF 7180 dey) | YF 7]&01%(de)
1 20 0
2 0 20
3 20 20
4 30 30

2. AYFH| 7]=oldol wE ARM 54k
Table 2. ARM learning value in accordance with the tilt of the
helicopter.
ARMXZ Z}%(deg) | ARMYZ Z}(deg)
-5 0
0 -5
-12 -12
-20 -20
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Table 3. Comparison of the average helicopter steering value (10

times).
71& dEFEH ARt A FH
i AZE 11(sec) 9.5(sec)
X5 HJAgk 39(mm) 24(mm)
Y HUigk 22(mm) 17(mm)
7= N5k 32(cm) 30(cm)
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Fig. 10. Movement of two axis of the proposed helicopter.
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