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Fault detection of AUV resource exploration system based on multi-block
information extraction
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Abstract: Aiming at the problems of AUV of Qianlong 2 in the actual navigation process, such as multi-variable
correlation, multiple fault types, large numerical variation influenced by operation status and environmental changes, and
strong noise, a new principal component analysis (PCA) fault detection method based on block information extraction is
proposed. Firstly, according to the multiple correlations among variables, the correlation information between variables
is extracted by sliding window and correlation coefficient method. Secondly, according to the basic stable characteristics
of change rate in different operating states and environments, for different types of faults, the cumulative error information
of each order statistics of change rate information and change rate information is extracted separately. Finally, three
sub-blocks are built based on the extracted feature information, and the PCA model is built and tested for each sub-block
respectively. After de-noising by median filtering, the detected results are fused by Bayesian inference. The effectiveness
of the proposed method is verified by testing the actual operation data of Qianlong 2.

Keywords: AUV; principal component analysis; fault detection; information extraction; multi-block modelling
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4 100 95.1 0.38 6.45 15 2.0 0.2
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ARSI H I MIE-PCA 50k 15 B0l 50k
PCA.. 3CHik [27] ¥ DPCA(dynamic principal component
analysis)~ SC#R [28] ) MIMBPCA (mutual information-
spectral clustering multiblock principal component
analysis)~ 3CHR [15] ] IJB-PCA-ICA (improved Jarque-
Bera-principal component analysis-indepent component
analysis) 1 3 #R [16] Y MBI-PCA (multi-block

information-principal component analysis) {E fffi 2 X}
EE 45 2R, 0 P B U R B ANl ik 5 DA S PCA
SR G ST SEE — 3, RS HEZ RS bRt ik AT 1
YO, AT LUK I, A SCHR 1) BIC B2 06F 5 il b Aor
N ) A 1 22 B9 21 90% LA -, AL T oAt 925, A4 T
T, TR H SR TR I K A R A R G b
A R S A U R RCR.

FTa  JLMPEER N R R R %o
PCA DPCA MIMBPCA MBI-PCA 1JB-PCA-ICA MIE-PCA
fault

T2 SPE T2 SPE T2 SPE T2 SPE BIC BIC

1 69.8 29.7 323 329 325 67.8 274 30.1 84.1 933
2 99.7 30 322 33.5 33.4 69.1 60.1 342 89.3 92.9
3 69.8 30.1 314 334 327 67.3 63.7 314 90.1 93.2
4 68.8 243 35.2 32.6 22.5 76 53.4 33.5 80.9 92.5
5 88.1 84.1 89.6 83.9 83.1 926 82.7 68.9 922 99.3
avg 79.2 39.6 44.1 432 40.8 72.8 57.4 39.6 87.3 942

5 4 @ PR p, FEXT AT REAFAE (W M Bidb AT 1 455y 25 08 S,

T HEET AUV B2 R G0 2 R s A
RS AR 26 PR AR IR R, AR T — P e T2
P& B2 B PCA B Al 77 7% (MIE-PCA). T 4,
AT T IR R G4 AR T S PRIg AT 4 2 1 B

N T REfE X 2% T S TR i o A A B AR I 45 R, B
X 2 RO R L, R 2 R R A ) SR AR N P P K A5 i
B A I 403K 3¢ I, o S 45 SR BEAT 70 T, A B g
WA AR 58 &%, — 5, 2R A5 B AL R K
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T B S A (RS I i e iz Iz vy T B RV, i
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o 2 AN BRARL PR b, Gn ] il B A A B A B T
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