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ABSTRACT

This paper presents a neural network controller design for complex damage to a blended
wing Unmanned Aerial Vehicle(UAV): partial loss of main wing and vertical tail.
Longitudinal/lateral axis instability and the change of flight dynamics is investigated via
numerical simulation. Based on this, neural network based adaptive controller combined with
two types of feedback linearization are designed in order to compensate for the complex
damage. Performance of two kinds of dynamic inversion controllers is analyzed against
complex damage. According to the structure of the dynamic inversion controller, the
performance difference is confirmed in normal situation and under damaged situation.
Numerical simulation verifies that the instability from the complex damage of the UAV can
be stabilized via the proposed adaptive controller.
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Table 3. Simulation conditions

Damage Controller
Condition type
Case 1 No AXxis
(Section 4.2.1) damage separation
Case 2 No Axis
(Section 4.2.2) damage integration
Case 3 Complex Axis
(Section 4.3.1) damage separation
Case 4 Complex Axis
(Section 4.3.2) damage integration
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Table 4. Command Reference model

Parameter Roll axis Pitch axis
¢ 0.707 0.707
w, 20 20
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Table 5. Comparison of ho damage
condition simulation

Case 1 VS Case 2

State Theta 6.3897 ~ 6.4017
error Phi 13.7646 =~ 13.8040

Weight Theta 7.2706 < 8.1927
W Phi 28.8675 ~ 28.8242
Table 6. Comparison of complex damage

condition simulation

Case 3 VS Case 4

State Theta 6.9578 < 8.039235
error Phi 34.3974 = 34.14697
Weight Theta 22.5105 < 71.74313
W Phi 606.5763 ~ 606.6386
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