EHSRE

Control and Decision

FFRLANPEF) Tl id FEH kA2 Wi o
A%, /NG

Gl FHASC:
Ak, B/NGE. FETRLANPER) TS FE M2 Wi vk [J]. M5 Uik, 2025, 40(2) @ 590-598.

TEZRIR]IE View online: https://doi.org/10.13195/j kzyjc.2023.1455

BT BRSO HAB S EE

Articles you may be interested in

BT SR o3 A 0 R R s () ARy ik
Reconstructed fault subspace modelling method based on generalized principal component analysis

P 5 U9, 2021, 36(4): 808-814  https://doi.org/10.13195/j.kzyjc.2019.0818

LT S A P N PE ] A g Rl s A 0 44

Improved NPE batch process fault detection algorithm based on cross entropy

Pl 5Pk, 2021, 36(2): 411417 hitps:/doi.org/10.13195/j.kzyjc.2019.0725
BT WU i 22 QBB AR A P TR) S A e A

Fault detection of batch process based on double weight and multiple neighborhoods preserving embedding
P 5 H%E. 2021, 36(12): 3023-3030  https://doi.org/10.13195/j.kzyjc.2020.0659

BT 2 REERHIE RS 5947 A FER

Multi—scale feature representation for person re—identification

P 53R, 2021, 36(12): 3015-3022  https://doi.org/10.13195/;.kzyjc.2020.0952
BETAZ IR S E M 1 o0 2B ) ol e o vk

A quality monitoring method for industrial process based on kernel canonical correlation—entropy component analysis

PR S5 2021, 36(12): 2999-3006  https://doi.org/10.13195/j.kzyjc.2020.0548


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2023.1455
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0818
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0725
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0659
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0952
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0548

8 40% 52 W = % 5 xR Vol.40 No.2
20254 2 H Control  and  Decision Feb. 2025

EFRLANPERI LT FEHPE IS M E 3%

F &KL RERL2S
(1. 2B R LRESERLREZSER, 22N 7300505 2. 22 M3 T A2 HlE Dl Fe s 5 )
BRI E, 22 7300505 3. =M TR ERPOES SR TSR L, 22 730050)

8 BT ARIOREEHR N (NPE) RO 12 I R DR HL RE 6 A 8 B B0 P s 1) = 3 A5 B i gl )2 L (HL
B[ NPE J7 1550 2 $ie 15 R0 75 25 0 o e A0UK, (RN 220 1 Sl R A 1 4 R (5 5, Fh R HE — ol B T iRk
& AT AR RR ik N (RLANPE) B R 2 Wi S0 127105 B G R ARSIRN « $85% 5 2] IR R R 4R i 81 — AV HE
Heh FEIRA 4 )R B AR 0 R BT BE A AR IR 1) =305 I, b —20 1, O T IR R BR 1 AR5 B R w1
S20, % RLANPE Jifi IR /R 2001, LAIE 3% RLANPE [I4RFIE SR EX B8 77 FE 48 1 thAh, X RLANPE 5| N3 F 1o 4
TEE M BER LB, UK 2% BB A i 38 B A U0 0 ORI 3 AN A BB SR IR IE BT 4 U7 VR I B e SR R 5
T ORFRRE 77, 7 FH 49 75 £7+ 7 2 0 AR w00 ST 3 dig B A 26 ] 55 83.72 %, AH E T EL L T 2 =3 3 %.
XHEIR): T FE: s SRR RHR: RFRRR: WIS
PESES: TP277 XERFRERS: A
DOI: 10.13195/j kzyjc.2023.1455
IR Bk, /N5, HT RLANPE ) Tl i R 52 W 50923 [ 7). #1513, 2025, 40(2): 590-598.

Industrial process fault diagnosis algorithm based on RLANPE
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(1. College of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
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730050, China; 3. National Experimental Teaching Center of Electrical and Control Engineering, Lanzhou University
of Technology, Lanzhou 730050, China)

Abstract: Fault diagnosis algorithms based on neighborhood preserving embedding (NPE) have been widely used
because they can effectively extract the local information of the process. However, the typical NPE method is sensitive
to parameter selection and outliers, while ignoring the global information of process data. Therefore, a fault diagnosis
algorithm based on robust low-rank adaptive neighborhood preserving embedding (RLANPE) is proposed. This method
integrates adaptive neighborhood embedding, projection learning and low-rank representation into a framework, which
can effectively extract the local information of data while obtaining global optimal solution. In order to explore the
global information of the data and eliminate the influence of outliers, low-rank constraint is imposed on the RLANPE to
further enhance the information extraction capability. Meanwhile, the RLANPE introduces projection constraints based
on l2,1 norm to select the most discriminative features. The dimension reduction performance and structure preservation
capability of the proposed method are verified by three synthetic data sets. The average fault detection rate in Tennessee
Eastman can reach 83.72 %, which is nearly 3 % higher than that of the comparison algorithm.

Keywords: industrial process; fault diagnosis; neighborhood preserving embedding; low-rank representation;

manifold learning
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IDVI3 9512 9512 9561 9361 9599 9549 9398  96.61 9574 9436 9538  97.74  94.49
IDV 14 100 9662 9324 100 100 100 100 100 100 100 99.88 100 100
IDV 15 1.87 5.5 19.14 6 1739 229 1177 1928 219 1539 1.75 284 2027
IDV 16 19 4312 7359 1952 8773 5481 307 8157 5419  50.56 725 9424 4543
IDV17 7837 955 82.1 9399 9499  88.11  79.57 9837 8573  96.74 95 9836  86.85
IDVI8 8925 9025 9036 9036 9123 9148 1666 9147 9123 9161  90.13 9223  90.61
IDV 19 6.12 1487 1063 2215 7797 1101 2769 8659 1602 5231 6387  90.11  8.13
IDV20 3387 545  80.85 54.19 8398  63.57 60.52 7543 652 6433 725 91.86  37.29
IDV21 3675 5125 6408 3704 5594 3979  60.02 4724  61.57 47.68 5325 7146  45.06
SERIE 5754 6513 68.05 643 8033 6791 6021 7776 702 70.64 7529 8372  64.17
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PCA NPE LRPP_GRR GDGE LRAGE DLVM RLANPE
fault No.
T2 SPE T2 SPE T2 SPE T2 SPE T2 SPE ODBS T2 SPE
IDV 1 9925 9975  99.49 9974  99.62  99.62  99.62  99.74 9937  99.62 99.5 99.74  99.37
IDV2 97.87  98.62 9837  97.87 9675 9837 9824 9837 9812 9812 9813  98.62  96.99
IDV 3 0 0.12 0 0 0 9.51 0 0 0 0 0 0 1.8
IDV 4 9.62 9025 45 7321 59.82 403 012  99.87 0 8498 5862 2728  3.87
IDV 5 2112 1175 2127 1889  19.89  30.16 218 19.17 1739 2002 9838 5331 2327
IDV 6 99.75 100 99.87  99.62  99.62  99.74 100 100 99.12 100 99.5 100 99.62
IDV 7 100 99.87 100 100 99.87  99.49  99.87 100 86.12 100 100 99.87  92.99
IDV 8 97 89 9737 9499 9048 9799 9749 9649  91.61 9511 97 9411  94.49
IDV 9 0 0.12 0 0 0 7.38 0 0 0 0.25 0 0 0.87
IDV10 2137 1775 2565 1914 1501 5331 2556  11.02 0.5 2252 2462 4493 3879
IDV 11 2437 47 16.89  40.67 7.5 46.43 1.87  46.61 2.3 458 2788 31.66  12.76
IDV 12 97.5 765 9799 9599 8723 9862 9674 9436 8398 9549 9388  91.13  97.12
IDVI3 9412 9337 9474 9249 9324 9461 9147 9323 9261  92.86 94.5 9489  93.49
IDV14  92.62 100 84.48 100 8435 9987 9135 100 68.71 100 99.63 100 59.57
IDV 15 0 0.12 0.12 0.37 0 1.72 0 0 0 0.12 0 0 5
IDV 16 737 1925  9.63 9.01 3516 4055  9.14 3.88 0 19.89  49.75 677  19.89
IDV17 5775 69.62 5857 667 5669 7146 5827 6791 5319 6558 5825 637  59.57
IDVI8 8837 8975 8836 8923 8873 8973 1491  89.59 8848  89.61 89.13 89.48  88.61
IDV 19 0 2.12 0.12 0.12 0 2.7 0 0.12 0 1.75 0 443 0
IDV20  23.62 445 3979 3792 473 2106 2568 3872 2202 3654 5025 6558  30.16
IDV 21 3312 385 3579 3354 2615 413 3308 3671 2615 3379 3913 3679 2991
SFME 507 5656 51.09 5569 5273 5923 4596  56.94 4427 5724  60.86  62.05 4991
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