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Research on anti-vibration method of dynamic checkweigher based
on multi-acceleration sensors

Chen Rongsheng', Teng Zhaosheng', Sun Biao', Tang Sihao', Lin Haijun®

(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. College of Engineering and Design, Hunan Normal University, Changsha 410081, China)

Abstract ;: Aiming at the problem of serious vibration interference effect in checkweigher measurement process, a new anti-vibration
method of checkweigher using dynamic neural network system identification based on nonlinear auto regressive with exogenous inputs
(NARX) model is proposed. The vibration characteristics of the checkweigher system is estimated through the redundant distribution of
acceleration sensors. Then, combined with the weighing sensor error caused by the vibration interference in the case of no-load
transmission, the dynamic neural network is used to automatically identify the vibration interference signal, and the vibration signal
analysis model is established, which is used to match and eliminate the vibration interference in the dynamic weight detection signal. In
resonance state, the proposed method is compared with traditional anti-vibration methods such as moving-average filter and adaptive
notch filter methods in simulation and experimental. The result proves that the dynamic weighing anti-vibration performance of the multi-
acceleration sensors is superior. Finally, the operation speeds of 2 m/s and maximum weighing of 200. 0 g are achieved, which meets the
requirements of establishing the national standard “GB/T 27739-2011 Automatic Catchweighing Instruments” category XIII scale.

Keywords : checkweigher; vibration; multi-sensors; dynamic compensation; NARX network

(PR a3 B0 AT IS5 i s e 7 T v 152

LA A EE R A A e L AR, DA i ) (AR A A e A

FEE I PREEAS Bl 7 25 14 ol ok Ao R 194 o T VA 2
MRS R I T — EAAE TSR R KIERRIR

o BIFSEA HSE BER T AUBRORE 22 N 78 B A s FEIE FPIRAETT K AR 2 sh B 5 PR 5 2

0 3

i

WS H91:2021-06-02  Received Date; 2021-06-02
* LRI [FK ARFIERES (51775185) | H K HE ST & T H (2019YFF0216800) | #1RE 44 M M8 2% 7 b AR OG5 1 RRH U B4k
I H (2018GK4005 ) ¢ Bf



142 U #H £ ¥ W

F42 8k

[E1) 1) AFDAS 32 2036 B 4R 3l T e, S0flt st i i) P 4 £ 5
HAE—AEE(E, BRI 54 HIE 5 100 3R R 1
JE B2 3T, 5 B SR E R B L A A S
[F) s 1 308 9088 J0 %) s s P 2 X615 5 36 BRI AT | 445 A 3K
PR I (] 32 ol IS AR S N I s B PR R G2 o ik
TR ARGE AT R Lk O A G AT DR IR X B A
RS W) LA T 1 Jmy R T 1 Ah 2 25 i % b etk O
B AR T g R R i R G R T Y A 3
PEWHAR S BT N T2 W 4 3 5 f /N IR A X
FRE ARG AT REHR Ik, H AR IR AR
B XoF B — R A SR 1 5 R AT Ak B B AR S T ) 4
FEBRAL B PR 2 R i M A 0 A AR, B SRR
A ARAS B B4R Bl T P I S A ORI, h T
Pezh T 5B A ig AT s B BB ARG IRt bk vk
TE 52 bR vh by 52 30 A6 1 R 10 4% 206 47 R R | A Ak
PEFEAR .

A REIR Sl % T BR AR 3 T 405 | S pY PR iR
2% JEPE ek AL YRR 1Y G, Ik, Tiboni 1, 42 1
7 T 22 ol A% e SR SR A T AP IR 3, 45 6 WA g 2
PN IR BN R AR AR B TR R R AR AR 28T XA o A SR
RSN AT AT 45 B PR EE AL AR 17 [ R 5l e 45
AR E A BRI RIR B TR BOFR E AL A R 22
PEATAG T, SEIR B A B AR ) B2 X i), T
WAL F 4R Sl M T 52 SRR Bl T I R 22 T Bk L (R AR SE B
IO P P R B TN 3R A g 22 2R A7 " ) 25 e 23 T S IR
PR3N o G BUARL P TREAM 2 DAY O X L BRS04
o AR, Niedzwiecki L0 WA ST HY BT RAEIR ST
Pz 28N Zr ] LS 3 S0 A 1 PR 3 T PR AL, S
PR HR B M

HiAS BP A2 M 2 B Mo (i AR L v S BE g, /T
XA A RO R T I A R LR M AR G Y R R
REALLOT R AE R G HER T A B N L (RS BP
PRz P28 = AR 28 HEOUREE M AiThm A, A B
AicteHte , BHREE RGRE A IR, 5456 5 T
ARt B Il ( nonlinear auto regressive with exogenous
inputs , NARX ) F81 fi s 25 (9 2% 4 L ¢, NARX 2% i T
INFRAS J2 B B A B0 I S il =k 48 38 & ( tapped delay
line, TDL) B AEJZ , AT LAZHZS I 5 [ 2% | [H g B oA B4
ARt e

PRI, Ay £ ey PERUBEARY (R v B A SO R — D 25
NARX HALUFI BP #1258 [ 25 1) NARX [ 25 % 9% 5 T
TTRGEAFAIY J5 1%, 1 ) 46 i A 25 2080 2l 2 2%
fan R 2E I (] NARX 28 T RPN 15 8K AT
PR TP TR S AMES . RIS T 1 5 AL
HAHESAL BT vk T AL G BP 28 M 2% R G HER Y
PRBNGERIAME Ty 5 BEAT XS L, SE90 RO ELA5 SRR 1A

SCOTE WA R E R . DA A 5 Gl ) A0 R ke
HLIHG, [F)AR SE PR AR S 4 I AR AR A 5, it
AT, e T A SO SR e A B A PR 5 A B I
iz A R 5 HEmi

1 WERNIERESIRSHTFHIHT

1.1 REFHIERE

ZhAA TR i HUR S AL FR 0 B 1 FL g 3 0 A A
PERER AL, AUARZS AL A R A 45 28, 0 5T gl )
3%, [ IR Ay R B A TR MG P A R 4 P 22 e 0
R v B S BRI R B R B AL, R A
WA AR A R GE, T 55 BAL B S D REAT B
3 R LB R B 14 A ST P O o £ S
FT R AN AR W i AT S0 2 sl S B, — IR e BRI A
R ARNE 1R, B m BRI ) R 2 R
VUL v 1515 2 AR E AT HEAT AR i, 26 20 B 4 R A 701

SR .
&

B 1 REFEER L S

Fig. 1  Belt drive structure of checkweigher
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sensor at different speeds
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Fig.4 Two channel synchronous acquisition experiment data
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Assembly picture of the weighing table
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Table 1 Comparison verification result of the proposed

method and traditional method g
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Table 2 Processing results of the proposed method
at different speeds
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Fig.21 Photos of automatic checkweigher and signal

acquisition circuit
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