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Tablel The results of training for different niumber of hidden nodes

Hidden nodes 2 6 3-5 5-3 10

Number of weights 21 57 56 60 93
Relative speeds 1.00 2.29 2.27 2.43 3.57
SQunx 100 29.4 3.23 3.04 4.78 315
Number of iterations 21443 64641 45127 42743 62994

- Relative time 1.00 6.90 5.12 5.13 10.5

Note: W ,=0.9, Step=0.4 and 5Q, 2 = 107"
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RABEE R, XiHA Meclelland F1 Rumelhart ! BTE XA 220, 5 HIEEHEEH .

®2 IS EHINGERIR W

Tabel 2 Effect of the learnig steps on the results of training

[.eaming steps 0.2 0.4 0.6 1.0 2.0
S um ¥ 1000 4.56 3.04 2.84 0.728 1.93
Number of interations 26501 45127 36938 96595 26946

Note: network struciure 5-3-3-3, Wy, = 0.9 and & =10
3.3 WMiaBUER R SUE N Fa R m
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BRERBN W, T, 44 =10"F 108 SQ..HMFE. BEXHFAERE SQuu5L
REFLR, P4 A =100 H 5Q o WA

®3 WERALAMNEGRNOE R
Tabel 3 Effect of the initial weight and 2 on the results of training

~ 1019 1 10T
Wy 0.82 0.90  0.98 0.90 0.82  0.90  0.9%
5Q g X 1000 6.79  6.76  6.55 7.28 6.79 6.76  6.55

Number of interations 93600 102081 97374 96593 98600 102081 97374

Note: network structure 5-3-5-3, and step=1.0

© PERFERMEDHRAATRSHES http://journals. im. ac. cn



218 =5 7 I i i (71 12 %

3.4 LR

G AT, MG 5-3-5-3. 9= 1. W, = 0.98 R & = 1047 P 25 iy B B A9 45
BhF, REZEREA - EFNESHEGIEY —2(LE 2), BREBAFEAE
e SR R AT — AR T F B R A A R B T BRI ST &,

% Baich | Fed-batch o 4 Tj -]"/t\'
| P AL SRR I E A T B
& ol S L BERIMO AR RARELE, XM T
<l ¢ R EAYABNRARHATEEEL. W
| | 2 AHHEEREE, REF %Y RIS
0 Mttt e e 10 AR R TR W) AR 1R
1 B RSO SR E I, B AR

2 5O AR 2R R ST AT M4 P 4 A
M2 MTHGRIMSMBROBEHMEEE o506, ENERNLN, BLEST
Flg:2 Neura) network estimations for g e 3] 2 7452 40 O, WL A AR
b b A A G AL B T 1 5, B AT

Ve B H M2 B R L S AR
FE AR (R B T o - '

B F X B

[1IMeClelland ] L., Rumelhart D E. Explorations in Parallet Distributed Processing: A Handheok of Models, Programs, and
Exercises, Cambridge MIT Press, 1986

[2]Bejai R K, Reuss M. ] Chem Tech Biotech, 1980, (30):332

[31_Levisauskas D, Reuss M. DECHEMA Biotechnclogy Conferences, Karlsruhe, Germany, June 1-3, 1992,

[4]Richard P. Lippmann IEEE ASSP Magazine April, 1987, 4~22.

Artificial Neural Network Model for Penicillin
Fermentation in Fed-batch

Fang Baishan Fu Zhongding
( Department of Chemical and Biuchemica! Enginesring,
Tianjin Universtiry, Tiawjin 300072)

Abstruct A neural network model was constructed by using a back propagation algorithm on the
delta rule and gradient descent, which could predict the state variables of penicillin fermentation in
fed-batch one hour ahead. The influences of the numbers of hidden layer and hidden ncdes, learning
step, initial weights and convergence rule cn the neural network model were investigated respective-
ly. The research results shown that: the model obtained could well describe the process of penicillin
fermentation in fed-batch, as the netwark architecture is 5-3-5-3 topology, learning step is 1, initial
weight is 0.98 and convergence rule is 107'°.
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