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Fig.1 Schematic diagram of the PARAFAC2 model
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Fig.2 Normalization procedure for the three-dimensional

batch data set
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Table 1  Variables for the penicillin fermentation process
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Table 2 Different values of a corresponding to the

number of phases

B a i B~
1 2.0 10

2 2.1 9

3 2.2~2.3 7

4 2.4~2.8 6

5 2.9~3.8 5

6 3.9~4.9 4

7 5.0~7.7 3
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Table 3 DB and CP index for different methods

Wik HF B Rl 43 DB ##7 CP f8#5
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FCM 32,45,95,173 17.5374 777.0255
WKM 31,42,58,139 16. 1140 745. 054 1
SCFCM 32,44 ,80,158 14. 8861 765.364 1
PARAFAC2 28,59,216,369 10. 6867 534.0847
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PARAFAC2-based phase partition of multiphase batch processes

CAO Xue WANG JianLin® QIU KePeng LIU WeiMin HAN Rui

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A method of phase partition of multiphase batch processes based on parallel factor analysis 2
(PARAFAC2) is presented. Firstly, a model of each time-slice matrix was built based on PARAFAC2 and the
control limit of each time-slice matrix was calculated. Secondly, starting from the initial time of the batch process,
each time slice matrix was sequentially added to the time block matrix and a model based on PARAFAC2 was built,
and the control limit of each time block matrix was calculated. Thirdly, the phase partition result was determined by
evaluating the difference between the time slice and the time block model control limits. Finally, the optimal phase
partition result was chosen according to the phase partition combination index ( PPCI). Comparison of the simula-
tion results and experimental data for the penicillin fermentation process verified the effectiveness of the proposed
method.

Key words: baich processes; multiphase; three-dimensional data; parallel factor analysis 2 (PARAFAC2)

(WHEHHE.E £)



