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Modeling for penicillin fermentation process based on weighted LS-SVM
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Abstract: Some important parameters testing have certain error which brings some difficulty to ensure
monitoring the production process and the real-time control of some important quality parameters. Because
of the error data may be contained in the independent variables and dependent variables of the sample data,
which may affect the accuracy of the model, so in this article we use the weighted least-square algorithm to
give the punishment of square-errors of each sample different weights to overcome the abnormal influence
of the training samples. Using the simulation data from the Pensim simulation platform to establish the
weighted least squares vector machine (WLS-SVM) model in the Penicillin Fermentation by using particle
swarm optimization (PSO) on the weighted least squares vector machine parameters optimization
algorithm, through the simulation experiments show that the algorithm is used for the effectiveness of

penicillin fermentation process modeling.
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Table 3 Performance comparisons of penicillin
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Model C I MinEE MaxEE MeanEE RMSE
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WLS-SVM 2597.7 3.4735 2. 54371075 0.0057 0.0007 0.0010

AR SOR I e /N 3Rk . S & N REA I IR
22T KT A [R) B v R 3 8 IR A A 1 B2
Wi, M Pensim {5 B 5 8ds . R ATRL 7150 15
(PSO) X fe /b — el ML 3% (WLS-SVM)
MZRSI. B H &R AR R, Wiy 5
LH R T IRAE M T E B R R R R A AL
Mo ASCHE— P I T WLS-SVM g K fil LS
SVM Ry Bl iR 224558 . TR A WLS-SVM #
AHEFE MK . FU TR Rz e . Wi
B 1M d5e /s 3 SR 1] d LA I T 2 i BT 1Y

TROMORS BE L G iR XA R ) 26 Rl RBUR A — 5 1Y
.

W

References

[1]  Gao Xuejin (F 2% 4:), Wang Pu (%), Zhang Yating
(3K W), Zhang Huiqing (5K 47 ). Qi Yongsheng (5%
Bk4:), Guan Wei (£ff). A new strategy of optimization
control for increasing fermentation unit [J 1. Journal of
Chemical Industry and Engineering (China) (4t T.% )
2008, 59 (6). 1462-1469

[2] Gonzaga J] C B, Meleiro . A C, Kiang C, Maciel Filho
R. ANN-based soft-sensor for real-time process monitoring
and control of an industrial polymerization process [ J].
Computers and Chemical Engineering , 2009, 33 (1); 43-
49

[3] Li Xiuliang, Su Hongye, Chu Jian. Multiple model soft
sensor based on affinity propagation, Gaussian process and
Bayesian committee machine [ J]. Chinese Journal of
Chemical Engineering» 2009, 17 (1): 95-99

[4]  Vapnik V N. The Nature Statistical Learning Theory [ M].
New York: Springer Verlag, 1999

[5] Vapnik V N. An overview of statistical learning theory [J].
IEEE Transactions on Neural Network, 1999, 10 (5):
988-999

[6] Wang Xianfang, Chen Jindong, Liu Chunbo, Pan
Feng. Hybrid modeling of penicillin fermentation process
based on least square support vector machine [ ] ].
Chemical Engineering Research and Design. 2010, 88
415-420

[7]  LiLijuan. Su Hongye. Chu Jian. Modeling of isomerization
of Cg aromatics by online least squares support vector
machine [J]. Chinese Journal of Chemical Engineering ,
2009, 17 (3): 437-444

[8] Li Lijuan (Z=Fi#E), Song Kun (K H), Zhao Yingkai
G 9% ¥1). Modeling of ARA fermentation on affinity
propagation clustering [J]. CIESC Journal (fk T 248 .
2011, 62 (8. 2116-2121

[9] Guo Guodong, Li Stan, Chan Kap Luk. Support vector
machines for face recognition [ J]. Image and Vision
Computing , 2001, 19 (9). 631-638

[10] Suykens ] A K, Brabante J Der, Lukas L., Vandewalle J.
Weighted least squares support vector machines; robustness
and sparse approximation [ J]. Neurocomputing, 2002, 8
(5): 85-105

[11] Undey C, Tatara E, Cinar. Intelligent real-time
performance monitoring and quality prediction for batch/fed-
batch cultivations [J]. Journal of Biotechnology. 2004,
108 (1). 61-77

[12]  Shao Xinguang C(Hf {5 J¢). Yang Huizhong (4% & #),

Chen Gang (JERI). Parameters selection and application of



%5 9 R SE . E T AL LS-SVM W75 5 5 & I B J + 2919 -
support vector machines based on particle swarm 2010, 162 1350-1361
optimization  algorithm [ J ].  Control Theory and [14]  Jeong Jin Hong, Jie Zhang. Quality prediction for a fed-
Applications (¥ i B 5 B ). 2006, 23 (5): batch fermentation process using multi-block PLS [ ] ].
740- 744 Springer Proceedings in Physics, 2010, 135. 155-162
[13]  Vijay Kumar Garlapati, Pandu Ranga Vundavilli, Rintu [15 Birol G, Undey C, Cinar A. A modular simulation package

Banerjee. Evaluation of lipase production by genetic
algorithm and particle swarm optimization and their
comparative study [ ] ]. Appl. Biochem. Biotechnol. ,

penicillin  production [ ] ].
2002, 26 (11):

for fed-batch fermentation:
Computers and Chemical Engineering ,

1553-1565



