CHRYE I R B o X @ K F F R Vol.54 No. 2
2020 4F 2 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Feb. 2020

DOI. 10.7652/xjtuxb202002008

KAERBRANRETIWSRE IENETE
K\?E\_‘L'—ﬁﬁgﬁﬁﬁ

fé“)‘ﬁf‘ﬁ AR, RHA, mER, XERE, RIS
ﬁxﬁﬁ%mW$L§4@%iﬁ%¢é,ﬂ%M 79 %)

WE: A TABILAEFZAAAL TS HAES BEXZLLFHE T30 FF Bl 5
B EE IR BT R EER AR ILF TR NKIELEESE 5 E, E% &
HEmBE AR yONERBENERFERETRARBELEHARALFIFRLAELNES., &6
R RS REREMRAFRAFT ME R IM LR R AT BORFER , ZEARER S Z6 B
MBFEATAZHBERABRKRERLMNETEDELANAGE TR, BREAWARATRRAFTER
Yol £ 09 KR L5 A 43 2] o] B 6 AT AR 2T B BB 09 R ERAE S MATAE , 5 R FRAEAR £ N A
FREATAL SR EFREL . AT R FTRMNEENIEESE, B3 2RI AL EEINT R2E R A
FO AR PR T R A A R A B BT A LT L RECIE 5 15 R 09 AR xR
EZRFHMA TS BRI FE L AR A A A B AR AL IR B 60 H kAR e B
Wl B3, AR B B AT bk B B BB R 5.

KEW: EEBRI AT L T FFHIEEL  HBESL

hESES. THI7 XEHFEEB: A XEHS. 0253-987X(2020)02-0059-12

Verification and Restoration Method of Abnormal Monitoring Data

by Compressive Sensing for Process Industry

XU Guangnan, GAO Zhiyong, LIANG Yanjie, GAO Jianmin, LIU Qiangian, CHENG Yahui

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aiming at verifying and restoring abnormal monitoring data from the production
system of process industry with mufti-variables, high-dimensionality and complex coupling
relationship, a verification and restoration method for abnormal monitoring data is proposed by
compressive sensing. The compressive sensing algorithm can reconstruct original sparse signal
with very few measurement data or obtain the signal of sparse expression on a sparse basis.
Combining the compressive sensing algorithm with the success rate of reconstruction, a
mathematical model is established, which can reconstruct the system equation reflecting the
dynamic relationship of the nodes in state-aware network with only a small number of monitoring
data. The analytical value of monitoring data is obtained by substituting the reconstructed system
equation into the solving structure considering system deviation. Compared the actual value with
the analytical value of monitoring data, if the actual value is overproof, the analytical value is

used instead of the actual value to verify and restore abnormal monitoring data. The validity of
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the proposed method is verified by an application case of compressor subsystem in a coal chemical

enterprise. When monitoring data are normal, the relative error between the actual data and the

restored data fluctuates slightly; when monitoring data are abnormal, the relative error changes

dramatically.

Keywords: compressive sensing; process industry; reconstruct; abnormal data verification;

data restoration
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