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Parameter Optimization of Co-Axial Helicopters Using Neural Network
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A coaxial-rotor helicopter is more compact and superior to high-speed stability compared to a single-rotor helicopter. However,

the problem of the coaxial-rotor helicopter lies in complex aerodynamic interactions between the two rotors and external factors. We

propose a neural network (NN)-based parameter optimization to address the nonlinear problem. NN learns the relationship between

ascent speed, thrust, and torque from training data and inversely determines optimal parameters. Numerical simulations validate the

effectiveness of the proposed method in tracking complex flight paths.
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Figure 1. Downwash and micro-wingspan
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2. 2 Neural Network
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Figure 2. Neural Network
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Figure 3. Trajectory of coaxial-rotor helicopter
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Figure 4. Time responses of attitude angles

o

=

attitude angles [deg]

FTHIOHENEEL < A2 BR uRA MECERTZ A
TAT 47— FHEIZ X0 §uEBRERIE 21T 5.
Figure 3 & Figure 4 |2 HAEALA1T 0 [rad] & L7z &
T OFHFEEREZRT. Figure 3[BT, FRERIIS IR
E, HRIIHEIRORINE AR, Figure 4 (2R K254 K
BUSECIE, XA F 7 AOIEGIHMEICE KT 5 IRE)
DRGNS D, Figure 3 % H 5 L HERIISRILEIZE
WTDEIHESNTNDZ ENIND. SBIT, H#
EOFAAL, (ZTHEA@E ICHEB S TWD Z &n
5, #HE PV NNICKDEMEEY OEEZBEH L
TNDHZ ENHERTES.

4. fE=

AFFE L, —ENn—4 DX A FI 7 AE2ET
MMEL, NN ZHWCTHA RN M7 OFRENKEZRL
7~ FOZEBMEEHEY I 2L — 3 k- THER
L7-.

2 E BN

[1] Mohammad Harun-Or-Rashid, et al., “Unmanned
Coaxial Rotor Helicopter Dynamics and System
Parameter Estimation”, Journal of Mechanical Science
and Technology 287, 2014, pp.1-4.

[2] Vladislav ~ Gavrilets, “Autonomous  Aerobatic
Maneuvering of Miniature Helicopters”, Massachusetts
Institute of Technology 2003, pp.31-43.



