202448 A | A R A= £ %55 % % 8 )

doi:10.6041/j. issn. 1000-1298.2024. 08. 038

T 2050 ) T4 4 B0 R R = R IR B A 5

TEA
(BETTR%F BB LS B s k2B, WM 363105)

FEE X MORLAR ™ i IORERE BE AR . A Bl AR BE A i S5 AL, 43 A0 1 DL ASORL A ™ i 9 R L SR T LA
TR BT o 09 7 v SRR R RGOl A PR 05 32, Bt 1 — R MU AR 7 S S A E IR R . R
FEEh HA AR SRR 0 e i E AR5 WAL DL S SRS BR R S T 4 20, TE B IR AL AR AR 1R 25 A
AT AR DR A S b, B2 0 T — R L T D B AN L T 35 25 A PR IR AR AR Y A T A I ) e
5 H bR BT A7 TR 22 (E I, T3 5 P R4 ) R e M A 1E 8 s R T 0 AR SRR, DT /N S R R I R 2 S
B 25 SR U A RIS ORL AR 7 S R R S A E kL, B BT R B E N R T, AROK VE T X TR
SN G TERESE ALK 4 v/ min 1 TAESMET , 20t 3 AP 3R ROBR T, IRk 5 i 5% 22 7T e 4%
SR R BURCEL; e EIRE s RS B/ Tk 44T IR B R

FENES: 5233.5 XERERIRAD: A XEHE: 1000-1298(2024)08-0410-08 OSID ;. S5

Quantitative Method of Granular Agricultural Products Feeding
Based on Volume Closed-loop Control

WANG Jiaen
(School of Mechanical and Electrical Engineering & Automation, Xiamen University Tan Kah Kee College ,
Zhangzhou 363105, China)

Abstract. Aiming at the problems of low precision and low automation in quantitative feeding of granular
agricultural products, the physical characteristics of common granular agricultural products were
analyzed. A quantitative method based on volume estimation of mass was adopted, and a closed-loop
control scheme was introduced into the control system. A dynamic quantitative feeding equipment for
granular agricultural products was developed. The equipment mainly consisted of a quantitative device
with a variable volume measuring cup structure, a transmission and distribution mechanism, and a
reinspection weighing scale. Based on the explanation of the mechanical structure and working principle,
a closed-loop control algorithm based on historical discrete data fitting prediction error was proposed.
When the reinspection process detected a difference between the feeding quality and the target quality,
the volume of the measuring cup in the quantitative feeding process would be compensated and corrected
through a closed-loop control system, thereby reducing the error of quantitative feeding. The results of
experiment showed that the equipment could achieve high-precision dynamic quantitative feeding of
granular agricultural products with anti-interference and adaptive capabilities. Taking rice, soybeans,
and kidney beans as the experimental object, the feeding quality error could be stably controlled within
1% after three sets of closed-loop feedback adjustments when the rotational speed of the turntable was
4 r/min. And the quantitative accuracy was far higher than that of the national requirement for the
allowable shortage of quantitatively packaged goods.
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Tab.1 Power component movement status in

quantitative feeding process
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