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Beer filling precision control technology based on fuzzy neural network
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Abstract . Objective: Solve the problems of low working efficiency
and low filling accuracy of beer filling machine. Methods: The
structure and working principle of beer filling machine were ana-
lyzed, and the control mode based on the weight deviation of sec-
ondary supplementary filling was determined; On the basis of
PLC controller, wusing the characteristics of strong anti-
interference ability of fuzzy algorithm and good self-adaptability
of neural network algorithm, a PID control strategy based on
fuzzy neural network was proposed, and simulation analysis and
filling test were carried out. Results: Within the set target range,
the maximum deviation of filling weight was only 1.7 g, and the
filling qualification rate was 100 % . Compared with the traditional
PID control, the response speed of the algorithm was improved
by 55% and the filling accuracy was improved by 50%. Conclu-
sion: The test method can effectively improve the filling accuracy
and filling efficiency, and can meet the requirements of stable,
fast and reliable operation of automatic production line.
Keywords: beer; filling machine; fuzzy PID control; neural net-

work algorithm; PLC control
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Structure of filling machine
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Figure 2 Composition of filling control system
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Fuzzy neural network PID controller structure

Figure 3
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Figure 4 Fuzzy neural network structure
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ec

NB NM NS Z0 PS PM PB

NB NB NM NM NM NS Z0 Z0
NM NB NM NM NS NS Z0 PS
NS NM NM NS NS 70 PS PS

70 NM NS NS Z0 PS PS PM
PS NS NS Z0 Z0 PS PM PM
PM NS Z0 Z0 PS PM PM PB
PB Z0 Z0 PS PS PM PB PB
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Figure 5 FNN-PID control flow
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Table 4 Simulation comparison results
il 7 X Vel VRN /s  BIEE/ 0 AR/ s
M PID 1.36 1.270 36 6.25
Fuzzy PID 1.24 0.954 24 4.32
FNN-PID 1.12 0.936 12 2.81

Hi3% 5 AT, M B ARy 100 g B, PID #5  3F- 2
HEALRZEN 2.0 g I RAFIR2E N 4.2 g3 B PID 5
?i’%‘{%zﬁﬁﬁi‘l 1.5 g . e R4 X224 3.5 g; FNN-PID
FEHPPHRER R 2R 0.5 g, I KA X R EH 0.9 g.
6 TIHL HHERE HAR D 200 g I, PID 45 4 °F X 3 3 %
Fh 3.5 g B RAXT IR 2N 5.7 g M) PID 4 il °F 34 7
iRFERN 3.2 g BRAXF R 2EH 5.1 g; FNN-PID £ i °F
PIERIR N7 g o RAXT IR 22N 3.2 g0 A HE A
BER 3 AR 7 R A i 40 R 9096,95%6,100% .
T A Sl B K L g R AT A E X (LA 7
& 8),
i 7 18 8 AT, FNN-PID 2 il R B e AR P 4r
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Table 5 Results of the filling target with 100 g
MEREPE WM PID BRI PID  FNNPID || #3800 WM PID B PID  FNNPID
1 102.5 99.5 100.8 3 101.9 99.6 99.6
1 101.8 102.4 99.6 3 102.4 98.2 99.7
1 99.5 102.6 99.1 4 99.6 98.8 99.9
1 102.1 101.8 100.6 4 102.5 102.6 100.9
2 98.2 103.5 100.2 4 104.2 99.5 100.1
2 102.6 98.3 100.6 4 101.5 100.5 100.5
2 102.5 100.4 99.3 5 99.2 102.6 99.9
2 100.9 99.2 100.9 5 98.1 98.3 99.8
3 96.7 98.8 100.7 5 97.7 100.8 100.4
3 98.5 102.9 99.2 5 102.6 99.2 99.3
F6 ERBIRHF 200 g
Table 6 Results of the filling target with 200 g
FEREED WMLPID W] PID  FNNPID || #E$400 ¥ M PID B PID  FNNPID
1 203.1 202.6 201.4 3 203.9 197.6 201.3
1 202.6 197.4 198.5 3 197.2 196.3 202.4
1 196.2 196.8 198.9 4 204.9 198.5 199.2
1 195.4 203.5 202.2 4 194.5 204.6 201.2
2 203.6 202.8 202.1 4 198.8 203.4 203.2
2 195.2 204.1 202.5 4 196.6 197.2 198.4
2 198.3 196.9 198.8 5 202.4 198.3 200.3
2 204.6 197.3 201.2 5 204.3 196.6 202.7
3 205.7 205.1 198.7 5 198.2 204.7 202.6
3 199.2 204.2 198.8 5 204.1 201.2 198.6
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