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Liquid Storage Tank Liquid Level Control of Beer Filling Machine Based on RBF-PID

SHEN Chao-qun, ZAI Shou-xiang
(Henan Mechanical and Electrical Vocational College, Zhengzhou 451191, China)

ABSTRACT: The work aims to improve the quality and efficiency of beer filling, so as to accurately control the liquid
level of liquid storage tank. On the basis of traditional PID control, the method to adaptively control the liquid level in the
liquid storage tank of beer filling machine (its RBF neural network was combined with PID) was proposed. The fast
self-learning ability of RBF neural network was used to adjust the proportion, integral and differential coefficient of PID
control. Compared with the traditional PID control, the response speed of RBF-PID control was fast, the overshoot was
small and the time for the system to be stabilized had been greatly shortened. The proposed method has improved the

control accuracy of the liquid level in the liquid storage tank of beer filling machine, which effectively enhances the qual-
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ity and yield of beer.

KEY WORDS: liquid storage tank; liquid level control; adaptive; RBF-PID control

WP T 2R R R oRE C O, TP AR DA T ) BT
PRYCRE, SR T RTERE D7 ik 0 O 25 IR EE L, B
RFRAEMZFAT , 7EWPH A o A — & 2 1<
TR, AL P UK SRR P R R AR AR, R
JE AR R B B B A Sl e U AL
AR Y0 T A 5 S ) ORI IR X, TP i o
T B 20 (R AR 2 R W R HLAY IE a8 4T, AT
71 L 53 ) P 9 2 ) O R A AR O T AR e
RER PR, R THERBOR, 5 E LN L
WAL TR ] o

VR, D000 7 A 4 1l 38 >R ] PID 424, %

s HEA: 2017-01-09

F PID FE il & —Fh RAFE W, 380 3 Xt 22 [ 2E 41 R A
X A TR, O B SR R R
PO ARG, A8 Tk sl il iz A8, (54t
PID 2 il i 75 ZEARYE B A58 LA 4 R N R 456
Xt PID SHGHATASWIJEEE, DI S8 A B S g il
P T I IRL R AV ) EL AT A 2tk | S T LA K AN
TE VRS R 5 15AE G0 PID 45 7 15 X LA 35 2 BRAH )
FEHIRR . RBF #h4: ( 2% HLAT 3k i R 2 vk R 1k B
J1, BERS SRR SCEE I BB e, 3T By
M, R T 3R IV T A 45 R R, SEBRRL L AE E
i, $EH—Fh RBF 5 PID M4 S0 HI T, |

EE&WME: @@ P hflddl>SBaHHatBZRKRETS (12C26244104350 )
1EER/N: AR (1982—), %, ML, THMNBIRLFREFIT, TEZHRTF @A RIER,



- 46 - fil % TR

20174F 3 H

RBF M RZ5%) PID A TR IREE, i s Bt
T B 1 Sl

1 {£4 PID =4l

PR, PP 2 L AR e I3 4 K 222k
PID il , PID il ML 1 B b AT ik o -

wg:@{4g+éﬂ4gm+%ﬂgﬁ} )

Arp: K, PID WL ARG o WA IEE]L; 4
I BT . 7E PID LR, FEH [ e(ode A

SO B, WS RO B

ﬂagmz%zif@)
de(t) ~ en _en—l (2)
4
2 (1)—Q) T 150 PID #5i B U
U, :Kp [eﬂ +%ZL1 e +i—d(en —-e, )} 3)

Kb n WREETF S e, WRIFEUE: U, W]
By 5 o SRR %) B ] AT B

£ PID &l b, R U I k7
i, B

AU, :Kp (en —-e, )+Kien +K, (en -2e,, +en_2) 4)

A Ko AR REG KOO R BiktE
4t PID ¥ HAA S5 faf o | 2 RIG SR, 153 1
RN, ARIZ T B TR SR 2 1T IR XS 3
NS Ky, Ko, K SEATAWIIRES o iR REVR A A2 1k
ZRNZFR R, AE5E PID #E MR I A AR

2 WAL RBF 2% PID &4

RBF [ 2 A1 g — iy 1] 2 1 0 2%, L4 R DLIA 1
,E\ZCF' X1, xz...xnjﬁﬁ_ﬁ/\fﬁ?, Eﬂ!f/ﬂ_ﬁ/\mﬁ; hi, hy...hy,
jﬂ%/ﬁ;ﬁ%@%{, Wi, Wr... W, %ﬂ‘ﬂﬁ%ﬁ%, Vm ﬁﬂfié@
AL Mg EE AR L RS E DL R
o RBF #1258 0 4 B W SRR L | 4 Jm) 18 5 g ) 5
AYRE L, TEARZ PR RBE LV A3 1 R G b BA A EE Y
T, Mamik Tz

2.1 RBF #ZMEE*%

BT R Gk 3 2 RBF W%, i AfGS %%
AR REEBRGTE, USRS A w2 R 5
PR, K& J2= S R Z S K & o RBF #22 K4
2% AR ) 22 1) 14 s Rk XOR

y=f(x)=_§r_”: wo(x.c;) (5)

BAZ

Kl 1 RBF #4445
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Fig. 2 The simulation results
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