R MM A &S f 3L 2026 4 02 A
- RS5EHY - Machine Building & Automation F55%5% 14

DOI:10.19344/j.cnki.issn1671-5276.2026.01.047
ETEZTRESH/ITMEERENIARFEITES KHERKRE

AFT F B ZRuE T orE!
(1. HUNFFIET A S fea BRA L Wiy Bl 310018 ; 2. FRBEETE R & A BRA A, 28 =0 236701)

B B IAREZEAETNRI N, WEXAHENE T EERRELE R, EFZEA T HERENE W, E5FH
EERF ERK, B, REXTELETRAGH M ZERENNAREZTESRAERMBET E, AHLZTRA
U EEANM A EETHE, A B BERES BRI X R, E6RILEE AN ERSHEE ERHZZAES
it EE, WRRESHEL RS, TEAITAERNN mEZ B8 ZE8E, LR KB m &2 W6k E,
HRLFHE DR PR BREEATET R ERBERME, A E BRI LR ICEEN TG L REAT
FERNEY NEZERERCBETLERE, S ERAESRAIARMELER, ZRERLW . FHARF LM E
HRF EATO085, I T H T LI E M ENRABITRE,

KB E RS ZTRAE I 2R E S F 0k M EE; R ES

FE 5 E S TM315 MEFRE A XEHRS:1671-5276(2026) 01-0250-05

Unit Equipment Operation Signal Fluctuation Exceeding Limit Alarm

Based on Multivariate State Estimation and Difference Margin
ZHU Ke', LI Qifeng®, WU Chenxuan', FEI Panfeng'
(1. Hangzhou Hollysys Automation Technologies Co.,Ltd.,Hangzhou 310018, China;
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Abstract: The analysis on the fluctuation of operating signals of unit equipment, if conducted by neural network methods for
generating alarm results, may easily be affected by uncertain factors, leading to lower F| values of the alarm results. A method
based on multivariate state estimation and difference margin is proposed for the alarm of equipment operation signal fluctuation
exceeding the limit. Multivariate state estimation algorithms are applied to analyze historical signal data,the relationship between
various feature parameters is thoroughly explored,and the estimated vector of the target operating signal of the equipment at the
target time is derived by combining memory matrices and observation vectors. Euclidean distance used as a measure , the margin of
difference between the estimated vector and the observed vector is calculated to reflect the deviation between the two vectors,and
the alarm threshold for equipment operation signal fluctuation exceeding the limit is derived through a sliding window. Upon the
optimizaction of the construction process of the historical memory matrix using interval sampling method, the actual running
signals are substituted into it,and the difference margin is observed to see if it exceeds the warning threshold, and the final signal
fluctuation exceeding the limit alarm result is given. The experimental results show that the F, value of the alarm result by the
new research method is greater than 0.85, proving that the method can achieve high—quality equipment operation alarm.
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