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Abstract: Pilot induced oscillation (PIO) is a kind of aircraft pilot coupling (APC) events with undesired,
largescale and oscillatory characters, Detector can identify PIO events by the signals of aircraft. The key tech-
nology of design fuzzy logic detector for PIO events is the choice of fuzzy variables and design of fuzzy inference
system, and fuzzy variables are described by some membership functions. In terms of analyzing and deducing
the flight’s characters of PIO and fuzzy variables changing range, the membership functions are designed and
the adaptability and influence of membership functions are analyzed. The results show that the fuzzy logic P10
detector designed by this method can identify PIO events.
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Fig. 1 Bell-shaped membership function
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Fig. 2 Trapezoidal-shaped membership function
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Fig. 3 Main frequency membership functions
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Fig.4 Stick amplitude membership functions
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Fig.5 Cosine of phase lag for main control frequency
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Fig. 6 Actuator position (speed) membership functions
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Fig. 7 Certain plain flight signals
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Table 1 Membership function 1
B a b ¢ d
Nominal(F5H3)  0.30 2. 40 0
APCrange 0. 20 0. 50 0. 80 1. 30
Low 0. 38 2.10 0
High 0. 38 2.10 1. 00
Lag 180 0.50 1. 50 —1.00
Lag 0 0.50 1. 50 1.00
Nominal (F4L) 0 0.04 0.25 0.45
Saturated 0.25 0. 50 2. 00 2.50
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Table 2 Membership function 2

B O a b c d
Nominal (£ 2)  0.30 2.40 —0.10
APCrange 0. 20 0.50 1. 00 1. 30
Low 0.38 2.10 —0.20
High 0.38 2.10 0. 80
Lag 180 0.50 1.50 —0. 80
Lag 0 0.50 1.50 1. 20
Nominal(EHL) —0.10 0 0.25 0. 45
Saturated 0.25 0. 40 2. 00 2. 50
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Fig. 9 Result of identification 2
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Table 3 Membership functions designed for certain plain

B ¥ a b c d
Nominal 0. 30 2. 40 0
APCrange 0.20 0. 30 0. 60 1.30
Low 0. 38 3. 00 0
High 0. 38 3. 00 1. 00
Lag 180 0.50 2.50 —1.00
Lag 0 0.50 2. 50 1.00
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