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Linear optimal feedback control in continuous culture
of microbial fermentation

BEI Honghan, ZHANG Liwei®, SUN Jing

( School of Mathematical Sciences, Dalian University of Technology, Dalian 116024, China )

Abstract: A linear optimal feedback control strategy for producing 1, 3-propanediol(1, 3-PD) via
microbial continuous fermentation is studied. Choosing the dilution rate D and the concentration of
glycerol Cy, in the input feed as the control variables, the linear feedback controller is established to
maximize the yield of 1,3-PD. First, by introducing the model of this nonlinear dynamic system, the
optimal problem is described and the linear optimal feedback control strategy is used. In order to solve
this semi-finite optimal problem, an exact penalty method is used to simplify the problem. Then based
on gradient optimization method, the solution of this simplified problem is obtained by a standard
nonlinear optimization method, further more the solution of the original problem is obtained and the
feedback control parameters are got. Because the linear feedback control strategy can achieve closed-

loop control, the robustness makes the control effect.

Key words: continuous fermentation; nonlinear dynamic system; optimal feedback control; exact

penalty method



