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Fast filtering and asymmetrical trimmed-mean mass estimator for the checkweigher
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Abstract ;: In order to solve the problem of low weight detection preci-
sion of belt type weight detection equipment at high speed. Firstly,
the model of weight detection system was modeled, and then the
checkweigher in static, no-load operation, the normal work of the
state of the system was checked to analyze time frequency signals.
The source of interference and its frequency were found out, then an
analysis of its causes and changes were analyzed, determining the in-
dex filtering. According to the index, the FIR digital filter was de-
signed to denoise the data. After filtering, two methods were adopted
as follows. The weight estimation of asymmetric trimmed mean
(Trimmed-mean mass estimator, referred to as TME) was investiga-
ted. After taking the last N data and sorting by size, this sequence

was cut in an asymmetrical way for average. Moreover, the
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arithmetic average weight estimation ( Averagemassestimation, re-
ferred to as AME) used to intercept the last N data, and the average
was adopted. The results showed that the weight error of TME was
less than 0.3% , and the average error is 0.155% , with the average
error of AME 0.758%. It was concluded that the FIR filtering could
fast denoise the wave, and the TME weight estimation had higher
detection accuracy.

Keywords: dynamic weighing; time-frequency analysis; FIR filter-

ing; sorting-based trimmed mean
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Figure 1  Simplified model of belt weighing scale
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Figure 2 Time-frequency domain spectrum of impulse

excitation response
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Figure 4 Frequency domain spectrum of loading operation
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Figure 5 Time domain diagram of loading before and

after FIR filtering

3.2 EFEMBRUEFHEEEMEITAE

WK 5. FIR O LR TH 4 T, FRaxEK, M
R H N 2 LA W] AR B AL T A SR A e . AR BT
—Fp 3 T HE Y 09 YR 7 3 {4 & & A 1T 3% (Trimmed-mean
mass estimator, TME) ¥ B A 2 X [H] 15 21 55 K5 i (9 I &
ZER,

(1) X R J5 MO » 8BS I 5 B 21 4% 86 88 1Y 20 17 IX
NI N ASREERE HFS] Xy = [asas o san]
FaO HTEROAMIT,

(2) X Xy AT FHIFHIF A B HUT it X =
[ sxo o] -HAF oo <xo << axon o

(3) W& RE L MG AR B Y) RO B E AR A R
i A

L]

Z;

lsz\'J-l

m(k;])= Ay\fkaNJ*L]A’\/J

, k=0,7=0,k+;<1,

4)

K ) | 3R floor B %, H I AE £ M F B, M

m (kgD BIRE SCR HER G et i X ow B/ L &N ] A4
ML BE AR B KR L SN A LI RE AR R AR O B RE
Coutliers) MM B, k.j (HHEL LA, FFHE T HEL

VAR AL TS B L
4 SRS SR DT
8028 o 15 573 1 0 ok BEL B2 58 e A A TR 5 bl



IR RS

2017 4% 11 9

TG F 50, RISFRE SR O Bl 0 4 i 2 5 7
PLZAE e R AR 200 ~40% , I K BN 1.2 kg 1
PR AR A o S5 T ik o ) 38 B8 1 A 1 CAMED 5 4k % B
PIRYME (TME) BiA R B R . B8 4L/ ke dh M., &)
BT A 5 REBCEBEIE S My, M., 5 iR 22 F
e ez o MEFRITAFT A G,

M, —M,
821\47”><100%o (5)

MR LRI 1,

®1 BHERENEMGMTEREER

Table 1 Dynamic weight measurement estimation
and error rate
AME TME
M,/g
Mi,/g €l M., /g €2n
355.15 351.74 0.96 354.40 0.21
350.35 347.44 0.83 349.93 0.12
360.57 357.43 0.87 360.30 0.15
355.22 352.56 0.75 354.30 0.26
356.23 353.77 0.69 355.48 0.21
350.35 348.39 0.56 350.35 0.00
375.35 372.84 0.67 374.75 0.16
350.60 348.04 0.73 350.14 0.13

M3 1A, AME SRR 22 FR N 0.96 % . F 1% 22
0.758% ; TME 5 kiR RN 0.26% , E B iR 2L H0.155% ,
DA A (3 R I S R 25/ T 24 0,608 %%,
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