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Research on the Intelligent Monitoring Method for CAF Short Circuit
Faults Between Avionics Power Boards Based on Enhanced KECA Algorithm

CHEN Yuancong, LIAO Weiguo
(College of Artificial Intelligence, South China Agricultural University Zhujiang College,
Guangzhou 510900, China)

Abstract: During the cruising phase of an aircraft, the vibration caused by encountering turbulence can induce mechani-
cal fatigue fracture of the filament, while the landing shock can instantaneously change the contact resistance of the conduc-
tive anode filament (CAF), resulting in a short circuit. However, the characteristics of electrical signals in the early stage
of CAF short circuit faults are relatively weak, making it difficult to obtain the most sensitive principal component character-
istics of CAF short circuit faults, reducing the accuracy of fault monitoring. For this purpose, research is conducted on the
intelligent monitoring method for interlayer CAF short-circuit faults in the avionics power supply board based on the enhanced
kernel entropy component analysis (KECA) algorithm. A high-precision Hall-effect current probe is used to capture the e-
lectrical signals of interlayer CAF in the avionics power supply board, decomposing them into multi-scale modal components,
and then calculating the energy entropy of the IMF component of each electrical signal. For the CAF short circuits caused by
airportal-related conditions and weak initial electrical signals, it is difficult to discover the most sensitive principal component

features solely relying on energy entropy. The traditional KECA exhibits the limitation of narrow projection direction selec-

KR A 2025 -12-31; {&E HHI:2026 -02 13,

EE&TH: AR ILRHF[2024]53 45 (2024 HZZLGCO06) s B AR BR VL0 7 — T IR — BE 1 5 28 B AR (2025)7 55 ] RA A H
TR B F 2T H (2023KTSCX184)

EE/ A MRIE (1981 -, B B 1, SLIR i,
B E (1981 ), 5 LB L @ oz .

Sl A PR L B A . 3L TR 5k KECA 55954 A9 0 b b AR )2 0] CAF S % 5 9 0 R W 0 0 s R 5 L0 1. TS ML o 55 8 34
2026,34(8):42 - 51.

R M : www. jsjclykz. com



% 8 PRucHs . 5. JET iR KECA Bk il i IR ARUZ ) CAT Jaf %k [ A8 I DU O ik T 5 < 43

tion. By performing KECA-enhanced low-dimensional mapping of principal component feature vectors based on the energy
entropy of IMF components the most sensitive feature vectors for short-circuit faults are screened out and projected into low-
dimensional space, making the principal component vector more focused on key features. The Grey Wolf algorithm is intro-
duced to improve the support vector machine. The improved support vector machine is taken as the weak classifier of the Ad-
aBoost algorithm and weighted and combined into a strong classifier, which obtains the inter-layer CAF short-circuit fault
recognition model in the avionics power supply board, achieving intelligent monitoring of CAF short-circuit faults. Experi-
mental results show that the proposed method exhibits clear boundaries between faulty and non-faulty samples, along with
excellent clustering among samples of the same category. For early fault samples, the logarithmic loss is relatively lower,
and even for mid-stage and late-stage fault samples, the logarithmic loss remains at a low level, which proves that the pro-
posed method is a higher fault monitoring accuracy.

Keywords: enhanced KECA algorithm; interlayer CAF in avionics power supply boards; electrical signal; short-circuit

fault; intelligent monitoring method
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