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ABSTRACT: The work aims to design a temperature setting model based on the improved BP multi input multi output
(IBPMIMO) neural network to achieve the accurate control of beer sterilization. The temperature setting values of the
spray nozzle in the main temperature zone of the beer sterilization machine were predicted by IBMIMO, and the predicted
values were analyzed accurately by the PU control software in the beer sterilization machine. The maximum comprehen-
sive error of the spray nozzle temperature predicted by (IBPMIMO) neural network was —1.09 C, while the result pre-
dicted by the general BP neural network method fluctuated greatly, and the local optimum was always got. Moreover, the
preset data by IBPMIMO method were run in the PU control software of the sterilization machine, and the simulation re-
sults showed that the error between the PU value measured in the experiment and the expected PU value was only 0.4.
Using IBPMIMO to set the parameters of the spray nozzle for the sterilization machine can achieve better results and
solve the problem of setting the sterilization temperature of the new beer bottle.
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Fig.1 Schematic diagram of tunnel sterilization machine
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Fig.2 Temperature setting model structure of spray nozzle temperature zone of sterilization machine by IBPMIMO neural network
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Tab.1 Data for prediction
REA F A PRI A
éﬁ% Eﬁé/mm %E‘F/mm uﬁ?@%/[‘ mﬁ PU {E tR4/OC tp1/°C tp2/°C tp3/°C tp4/OC
1 0.083 0.25 0.72 10 52 65.900 66.220 66.224  64.188
2 0.083 0.25 0.72 8 52 63.500 63.954 63.950 62.260
3 0.083 0.25 0.72 9 52 64.000 64.203 64.200  63.293
4 0.083 0.25 0.72 11 52 65.020  65.083 65.084  63.358
5 0.083 0.25 0.72 12 53.3 65.460 65.458 65.427  63.390
6 0.083 0.25 0.72 13 52 65.667 65.670  65.628 64.123
7 0.06 0.228 0.33 15 51.2 62.200 62.441 62.806  61.200
8 0.06 0.228 0.33 14 51.1 61.517 62.046  62.835 61.200
9 0.06 0.228 0.33 16 51.3 62.633 62.516  63.115 61.200
10 0.06 0.228 0.33 13 51 61.483 61.458 62.672  61.200
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Fig.3 Comparison between predicted and measured temperature of spray nozzle of sterilization machine by IBPMIMO
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Fig.4 Comparison between predicted and measured temperature of spray nozzle of sterilization machine by BP
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Tab.2 Data for experiment
H AR T
25 5 YR g MUE O BOE tpa/°C tp,/°C tpy/°C tp/°C tpa/°C
mm - mm /L PUMH FolclE BUNE R WM FORGE BONGE G BUNE R B
41 0066 027 0.5 13 51 50491 60.867 61.431 61.307 61.927 62.369 62.553 62.03 61.456
42 0072 028 0.6 14 521 50993 61.417 62.253 61.527 62.228 62.007 62.902 61.63 61.376
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