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Fuzzy Neural Network Optimization for Yeast Fed-Batch Process
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(Biochemical Engineering Department, Tianjin University, Tianjin 300072)

Abstract: A fuzzy neural network was founded to simulate the process of yeast fed-batch fermentation.
By making the optimal sub-network, the favorite substrate concentration during different periods was
studied. On the basis of the analog network, the genetic algorithm is proposed to optimize the fed-
batch strategy.
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Fig. 1 The sketch map of batch and fed-batch fermenta-

tion system
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Fig. 2 The structure of yeast fermentation simulation
and optimization system
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Fig.3 The topology of adjustable fuzzy-neural network
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Tab. 1 The input and output variables of the system
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Tab. 2 The topology of network and node transformation

function
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Fig. 4 The topology of optimization sub- network
FINPAL T P28 1) — A 2 AT BLUINZR B i
VERRAC S, Wb 1 e TAR & 5 L5
A, WERFE T EN A, BRI T P 2%
FRIREIR 250 A6 07 7T i B A FEA. DAL VI a6 B L 4
P TR B S AR S 15 5 E 9 Ak H bs

(RIS ER L. I 25 5 25 R BB AR Ak 7 WY 2% 1R A8 A AL EE,
BEMT AR 2% BTN AS 5, EBANE S EK
i fE S A A A SRk, R A4 K
G AN, P R 2% 0k I X R AR S
RES PN EREEIPSE Sk PN RPN L YRR
M EREPSPURER L WI-R
2.3 TN SRS AL RIS AR 55

HIF AR 2545 g R0 2%, BT AL n &A1k
I A — A2 B B Al BRI i) . BRI R AL
P28 SR R 8- S 22 i L 0 e kT B A R e e
SR FFAS R foe VUL SHMS

H SRR A R AT S R AR AL, M 45t
AR 2575 R DRI 3 1 A 2 2 LRI 56 A 5 72
KA. A K2 B Ak TRl Ak Dy 2 AR AR AL )
FEUK fife. S e Al 6 SR T B0 A A 2 E A0 1 .
FERZ )2 AR TTE T, A% VAR R Tk 4
DU L T G Jo o di AL % D0 A 3 Ty T A A

WA S AR R AL ORISR AR AL I
Yl Ak il J D] E A S50 IR R A, AR AESN T 2 3R
T E SR B, ST IR 38 A% B35 i a1 B 4 5

MBS At B brAH 1 1 0 £t Se s i A0

AL BER) B B2 TR E A i s g, BAk
AR J LB A

1) FEHL A — e A 4a L B — A
il w5 Eh O IR T ZI R SR A B

2) HfrE ik MEZR eR AN AR W

3) ¥ B GG R AF LT X 25 (1) & 1 %)
IR & N 2%, SKREX 2 d JEAH T 9928 G S A

4) FIF X2 A B BT E AR R MR, AR DL 2%
HE BOR, PIIE MR BB K.

5) Fi BRI 3% M 2R Bl L A B 10 508 s b B
H A EdiE A e 1k 26 w0 M ARt i T R
PR
{Fls Fb 4 Fés Fho - Flo) T{ F1, F3,
{Fl. F3 - Fés F - Fo)
Fl, F3, -y Foy Fl, -+ Fl2)

6) W 3z A 1 PR A A AT SISO R B A )
G A D R T A€ =W ANE D
J=tat

7) % TR N e E I R S S R AR S R
FAR, A5 R A T AL EL — s o, BE LR B AT — AR
B,

2 2
] F()? F79

oy Fh) D



550 T B % L K ¥ ¥ #H

19 %

{(Fis Fhy - Fio) > {Fis - Fi1, X Fj,
Fiiqs o Fio) €]
8) VIR £ w1 2% it S 000 I 6.

9) & REHIL 126 MIE 2 [l LMD JE HE 15 30 184 B0 4
HAH A () i s S8 I M B 0 S B4 i, DAZE $7 3K
P e BH ERE

10) [\ 3) BEE AT, 534 2 ERAAL 5
AR A1k,

Horp B 4.5 e L R EA I g, BB 6.7 5L
W R AR Thie, 0 0R 7 SEIL BRI HE ThRe.

3 AiRk5he

3.1 SEERgER

SIS A A BT R PR AR A, TR AR AR K
W2 R A=A Ak FENR] i ER AR R AN B R R,
THERBRZ, TR AN HiHA BeHa . A I A I AR
JEAIIAT DB IS0 N DA R 78 7 A 5, BHI B AE — N4
RIS B A PRRF ARE s TR R0 B A K SN TA] 5%
e, PR FAN (R824 00 76 260 W5 -5 181 A PRI A% ot 2 4 1]
5,6 Fs.

3

g

]

¥

i

i

®

&

ﬁo 0D , 0
0 4 8 12

#HFEr A/ d

(SRR 9 4t SuR e il E27
Fig.5 The dynamic curve of glucose concentration and

yeast density in batch fermentation
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Fig. 6 The dynamic curve of glucose concentration and

yeast density in fed-batch fermentation
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Fig. 8 The comparison of predicted model and experi-

mental curves of yeast density
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Fig. 10 The optimized curve of glucose concentration
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Fig. 11 The comparison of optimized and experimental
fed batch strategy
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Fig. 12 The comparison of optimized and ex perimental

yeast growth
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