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Monitoring system of Daqu fermentation humidity based on improved

SSA optimization prediction model

BAR N
LIAO Jun-jie

WO &

2 &

HU Guang-zhong XIA Qiu
(N AL TR F AU TR B, 1)1 B

KX E KA
ZHU Wen-chang BIN Qiu-yue
644000)

(College of Mechanical Engineering » Sichuan University of Science & Engneering » Yibin s Sichuan 644000, China)

WE B M X i B B AR B S A A] BT
Aol i A, FiR: 4 # Tent-SSA 4L BP 4 2 M %
HAEXBABBERMNBER S EREH L&, XA
KW ABIRPRBREEGH B ERE., SR =246
BT A A TR e R AR £ D (0.596 %) & Mtk iR LK
Sk EH, B A TEERGRBMBERRZALRENTE.,

KB kW LB BB R EM Z FE(SSA);BP AV Z R
& kTR Ak

Abstract: Objective: Solve the problems of difficulties of Daqu
fermentation detection, judge the fermentation state judgement,
and controlling. Methods: The Tent-SSA optimized BP neural
network algorithm Daqu fermentation humidity prediction model
and dynamic threshold control algorithm were proposed to realize
real-time judgment of Daqu state and Daqu fermentation control
during Daqu fermentation process. Results: The error predicted
by The simulation prediction model for humidity prediction had
low error (0.596%), good robust performance and fast conver-
gence speed. Conclusion: The Daqu monitoring system based on
this model is accurate and reliable.
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Real-time prediction and diagnostic structure

Figure 1

of Daqu fermentation
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Figure 2 Simulation prediction model

establishment process
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Table 1 Sample data
FEA REBER AR WIRIR SRR SeriE
75 £ /min B/ % JE/C BE/C /%
1 0 38.6 51.6 38.6 38.6
2 5 38.6 51.6 39.8 39.8
3 10 38.6 51.6 40.6 40.6
4 15 38.6 51.6 41.8 41.8
5 20 38.6 51.6 43.0 43.0
6 25 38.6 51.6 44.2 44.2
F2 HEEFMG
Table 2 Model to evaluate

o AESC MR MAPE/

B =8 RMSE /s y MSE MAE
BP 0.962 52 2.801 5 0.250 906 3.611 8 7.848 5 1.866 3
SVM 0.930 00 3.182 5 0.353 641 4.536 0 10.128 3 2.188 1
RF 0.929 70 3.002 8 2.036 277 3.840 0 9.011 2 3.4781
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Figure 3 Prediction model test diagram
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Table 3 Hidden layer different node error

RICY - RiP=8 8 R T R AR R

4 0.001 839 2 7 0.001 445 7 10 0.001 270 1

5 0.001 380 7 8 0.001 204 4 11 0.001 274 7

6 0.001 406 7 9 0.001 126 9 12 0.001 283 7
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Figure 4 Structure of prediction model
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