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Abstract

Aiming at the problem that fault parameters are coupled and classification is difficult to distin-
guish, distance information fusion on multi-geometrical sphere was introduced to solve the classi-
fication problem for multi-faults of aero-engine. This method used self-adaptive model to produce
corresponding performance parameter; these parameters were composed of fault sample; the
preview state of the sample was taken as classification label; exceptional sample was eliminated,
every kind of fault was looked upon as a multi-dimension geometrical sphere, the core and radius
of sphere were determined by self-adaptive particle swarm optimization with dynamic neighbor-
hood, thus the sphere can classify fault well, and distance information of spheres was fused, over-
coming the defects that classified simply by distance between sample point and core. This method
was applied to fault classification in the aero-engine. The result indicates the accuracy of classifi-
cation reaches 96.67%, and computation time is shorter than other methods.
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Figure 1. Component performance parameter produced by
self-adaptive model
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Figure 2. Classification flowchart of fault
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Table 1. Classification of data for Wine
1. WineBUE D £ LR
Iyl B 1R W2 WM o953 A
I GRFEAR Gy K P (%) 100 100 100
DRRE AR5y S0 BE (%) 97.75 97.75 97.75
A3 B AR 7:1 —>2;35:2 -3 7:1 —>2;352 >3 7:1 —>2;352 -3
Table 2. Classification of complex faults
2. KEMEATIES HKLE
Iy RLE R T 1 k2 20 R 2% SRR EAL
INGRREAR Gy SN (%) 100 95.00 100 98.33
WRFE A5 FERE BE (%) 96.67 70.00 90.00 86.66
A 121.24 80.12 152.35 170.56
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