378 10 HL T 5 AR 2 4R Vol.37 No. 10
2023 410 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION - 65 -

DOLI: 10. 13382/j. jemi. B2306662

SR ER T AR TSR SRR

BEgR @' p o gt
(1 RPN AR RS R flE b KM 30035052 KR A H R RS9 K 300051)

RN ARIERES S A e LA 2 NBRIE RS oK RS LR pR L, A T AT R AL RO B
1o DU A (5 e L Sl ad P B4 (9 Al T E T R GG R B 8 S TR T RGNS T 12 it A I J7 %A
TFRESHOFEE G AR IR S UL B 7 BRI 25 R, R T B SR AN T T B S B RS 3 4 I 400 T I i
Bl Rt MK TARE 0. 001, SEANTHIN-R/R S IR A 5 5380 R A 0 3l 68 D8I AE T i, 3 ik i 7
TP AR E PEIAT o S R S, M bR o 22 PTG SR Y 30% , R PRI RT3k 6. 7x 107, i o At [ 458 J5 O AR & 10% , 4 S FER
FA I B Bk T2 s T AT AR Rk

KRR : TR AR 28U IR A IR

& 43S TH715. 17 16;TN431. 1 XERARIZED A ERERAEZRERTT: 510.40

High-precision electronic analytical balance parameter estimation and filtering
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(1. Intelligent Manufacturing College, Tianjin Sino-German University of Applied Sciences, Tianjin 300350, China;
2. Tianjin Academy of Science and Technology for Development, Tianjin 300051, China)

Abstract: The sensor structure and measurement circuit of electronic analytical balances are complex and cannot accurately calculate the
transfer function of the system. In order to estimate the transfer function of the system and improve the signal-to-noise ratio of the
measurement data, the order of the transfer function of the system is estimated by the method of Laplace transform, the equation of state
of the system under steady state is derived, and the method of estimating the system parameters by autoregressive method and combining
with Kalman filtering is proposed to filter the measurement data. Through the experimental estimation of equation parameters and noise
intensity from offline data, the filtered data verify the smoothness of the process, and the significant level is as low as 0. 001. Compared
with the commonly used sliding window filtering method, the smoothness and stability of the new method are significantly improved, the
measurement standard deviation is 30% of the original method, the linearity can reach 6. 7x107° | and the response time is as low as
10%. The experimental data of four samples verify the feasibility and effectiveness of the proposed method.
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Fig. 1 Electronic analytical balance principle structure diagram
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