il TR 38 A5 H
- 78 - PACKAGING ENGINEERING 201743 H

Pl

MEEEMEBLE RS BP HENLE PID iI=H &%

XWT, ==iE|ES
(1AL H R22Re, 3% 014030; 2. 4580%E R, 3k 014010)

HBE: B8 A EZEHRTORENAALARBR, #E5. EERLLFEIHARTER FH
b, MARGHEZERZTORAGCENHEG TR, Fik BRET —F B3R BP WZEM% PID #9%
EHREFOEIEHFZLG, ¥ BPAMEMNL L PID 24 % kA4S, @A EmMA&e) a5 T, miXF 3R
#, RAPID =R EAMK,, K,, Ky, FHETHRAZIAZNZNEPEALF Ik, AAARZ
BP AP 2 W& kel sk B, R B AAEREREAN, KA BP AFZ ML PID 424 f 5 ik & e
RIPETRA, RAHRETREFINREERD, &3 EER T ETUAIRSEEHRETHEANTRGE
MR HE AP R SR

KR T2 F; BPAWEML,; PID; LHit

FESHES: TB486  XEitRIZAD: A XEHS: 1001-3563(2017)05-0078-04

PID Control Algorithm of BP Neural Network of Dynamic Quantitative Weighing
Packaging System

LIU Jiang', LI Hai-long”
(1.Baotou Vocational & Technical Collage, Baotou 014300, China; 2.Baogang Group, Baotou 014100, China)

ABSTRACT: The work aims to research the method to improve the control precision of dynamic quantitative weighing
packaging system, with respect to its shortcomings, such as great inertia, hysteresis, non-linearity and inability to establish
accurate mathematical model. An improved BP neural network PID of quantitative weighing packaging control system
was proposed. By combining BP neural network and PID control method, and adjusting the self-learning and weighting
coefficient of neural network, the parameters (Kj, K, and Ky) of PID controller were optimized and the particle swarm al-
gorithm was introduced into the neural network as its learning algorithm, so as to effectively improve the convergence
rate of BP neural network algorithm. The simulation and experimental results showed that, the improved BP neural net-
work PID control was featured by fast response speed, small overshoot and greatly reduced system weighing errors. The
proposed control method can obviously improve the stability, accuracy and robustness of the quantitative weighing con-
trol process.
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Fig.3 The simulation results
4.2 L%

R T SR TR vk R AT A T A ROk, $
Pl R G I AT AR IR o 2 B AN [ o O X
S A2 i b, BV 48 BP-PID #5#i #11i% BP-PSO-PID
FRE ST E . R e M 48 20 kg, &
AT T 100 B REE, B 10 WHCESE, L8
GBI 1,

Tab.1 Data of the experiment kg

o

Fe & bR BP-PID #:4] BP-PSO-PID # il

1 20 20.2 20.04
2 20 20.4 20.08
3 20 19.5 20.08
4 20 19.3 20.09
5 20 19.4 20.03
6 20 20.2 20.05
7 20 20.2 20.5
8 20 20.6 20.05
9 20 20.8 20.06
10 20 19.7 20.09

& 1 AJ%1, BP-PID #4il T, & KAHXT1RZEN
9%. BP-PSO-PID Frim e 45l &, e ARAMX 1R2EH
0.8%. SLHRZEHFRI . SR A& BP-PID FR it fu ¢
P R G, FR AN 2 R B RIS, AR 228N

5 £5iE

HahR R R E i . T, Aol 54k
M2, Rt AagEHAwm T, KifE .
LRMESEBIN . A TR, SRR LA RS
ROR L RGEE, BRI SR, &3 T —Fhek kA& BP-PID
(4 ShFR i B P 1 SR M . KF BP M4 5 PID 4%
OGS, IR GG 2T AR B
JH%, fifk PID HEHIRSE K, K,, Keo N T #E—



$38% H£5H

XA B EBRE AR RS BP &M 4% PID ] 5 1k - 81 -

R R S, ER N RG] T R TR
Bk 2 BRI IE TR O M R G T A7
PE AR, RRISAT R = B A AR A Y
KRG RE .

S -

(1]

B %, 2008, sRAE. BRI o J5URLE B FR A 3
B RE NI I]. AGERE R 5L, 2016(4):
46—53.

ZHAO Guo-jun, LI Zhong-hu, ZHANG Xiang. Design
of Powdery Rare Earth Materials Quantitative Weigh-
ing and Automatic Packaging Control System[J]. In-
strument Technique and Sensor, 2016(4): 46—53.
BRY, FATH, BN, hARERGITRIREMN
BIASKIE]. IUEHNEEZR, 2001, 22(3): 251—254.
LI Bao-an, LI Xing-shan, LUO Xian-he. Dynamic
Correction of Measurement Errors in Dynamic Weigh-
ing System[J]. Chinese Journal of Scientific Instrument,
2001, 22(3): 251—254.

R, BRsE, B, FREXDEYLR ST N R
rRORMAE ) TN AN VA (D], AL TORE, 2014, 35(3):
85—91.

SU Jun-ming, LI Zhen-liang, LI Ya. Predictive
Compensation Method of System Delay and Materials
Stayed in the Air of Weighing Packaging Machine[J].
Packaging Engineering, 2014, 35(3): 85—91.

BEEES, IREE, NET. JET AVR BURHLAYE
WERRBITI]. TGRS AL E, 2015(5):
59—61.

SHENG Bi-qi, HU Yun-qin, YING Zhong-yu. The
Weighing System Design Based on AVR Microcon-
troller[J]. Industrial Instrumentation & Automation,
2015(5): 59—61.

Xk, ALHE A sl iy PCL 2], be 1T
TR 2012(3): 48—50.

LIU Zhan-yue. PCL Control of Fertilizers’ Automatic
Weighing and Quantitative Packing[J]. Chemical En-
gineering & Equipment, 2012(3): 48—50.

A2, . AT PLC AYMBUMIE 88 75 E [ AT
] il A Sk, 2014, 36(5): 110—112.
ZHANG Jun, LI Ming. Based on PLC Fuzzy Controller
in the Application of Quantitative Packing Machine[J].
Manufacturing Automation, 2014, 36(5): 110—112.
W], BmE, B, % A SRR E R LE
Hil R geieit ()], A TR, 2013, 34(5): 78—81.

LI Ming, LI Li-juan, YANG Song, et al. Design of Auto-
matic Quantitative Liquid Filling Machine Control Sys-

(8]

[10]

[11]

[12]

[13]

[14]

[15]

tem[J]. Packaging Engineering, 2013, 34(5): 78— 81.
e, bk, ST A SR T RGBT
W FBTFE )], HiEk A 3L, 2014(2): 136—139.
FENG Yi-hong, XING Gang. The Design and Applica-
tion of Automatic Coal Blending Control System[J].
Manufacturing Automation, 2014(2): 136—139.

PMGE, JAiE. HET PLC AYARE SR E b P ) R 48
WIT[I]. AL%E TR, 2011, 32(21): 76—78.

SUN Xiao, ZHOU Hao. Design of Quantitative Pack-
aging Control System Based on PLC for Sample
Coal[J]. Packaging Engineering, 2011, 32(21): 76—78.
o, A — . BRAT O R R LR R Bl
BT S8BT H[I). A% TR, 2010, 31(7): 79—82.
GAO Peng, ZHOU Yi-jie. Analysis and Numerical Si-
mulation of Powder Flow in the Packaging Machine of
Screw Powder[J]. Packaging Engineering, 2010, 31(7):
79—82.

A2, B, SET PLC AU il 48 15 € Bt AU AT
THRYRLHI]. il A sk, 2014, 36(5): 110—112.
ZHANG Jun, LI Ming. Application of Quantitative
Packaging Machine Based on PLC Fuzzy Controller[J].
Manufacturing Automation, 2014, 36(5): 110—112.
HOVE, SPOME, PMECEL. XURFE m R ML TR R G800
T 25 HL, 2012, 30(1): 34—36.

MIAO Hui, DAI Qing-hui, SUN Jing-jing. The Analy-
sis of Two-scale Packing Machine Control System[J].
Packaging and Food Machine, 2012, 30(1): 34—36.
ERE, MR, R, T PLC MR %
HEREE RGO R HEPURS A s T4
A, 2013(10): 80—86.

WANG Jia-yin, FENG Xian-ying, WANG Xiao-bin.
Development of Precise Quantitative Packaging Con-
trol System for Reagent Based on PLC[J]. Modular
Machine Tool & Automatic Manufacturing Technique,
2013(10): 80—86.

Th N A . AR A ) SRR A R BP0
fU5E TRE, 2013, 34(1): 92—95.

MA Li-juan. Application of Fuzzy Control Algorithm
in Quantificational Packaging Machine[J]. Packaging
Engineering, 2013, 34(1): 92—95.

RV, WG, W EREREMAR RS RBF
224 PID FEHIWFIE[I]. LBCT R 2 (F AR
220, 2014, 31(1): 299—302.

WU Yu-ping, ZHANG Jia-yan, ZHANG Lei. A Study
of Quantitative Weighing Packaging System Based on
RBF Neural Network PID Control[J]. Journal of Anhui
University of Technology(Natural Science), 2014,
31(1): 299—302.



