BHSRE

Control and Decision

A= Mt 2 0 R R R B B P
XIEPH, e

FIHIARSL:
XV RH, w63t R Yt O A e #e b i st i Bee DL P 0], P S5 D3R, 2020, 35(10): 2407-2414.

TEZRIR]IE View online: https://doi.org/10.13195/1.kzyjc.2019.0254

BT BRSO HAB S EE

Articles you may be interested in

ARLAN I AL AT 2R G ARSI R A foe DAL
Fuzzy sampled—data optimal control for nonlinear systems with time—varying delay

Bl PR, 2018, 33(11): 2069-2072  https:/doi.org/10.13195/1.kzyjc.2017.0809
P DRI AV AP FA 1 BN 1) 28 0 P30 AL e DAL R 7

Optimal output tracking control for discrete—time systems with delayed state and input

53, 2017, 32(1): 157-162  https:/doi.org/10.13195/j.kzyjec.2016.0060
— KRB HCER RS AT MY R Gt

Optimization control of a class of switched linear uncertain systems driven by uncontrollable discrete—events

Pl 5HIK. 2016, 31(8): 14071412 https:/doi.org/10.13195/j.kzyjc.2015.0774
BT ORmE RAAY JE SE N TA) R ST BEHL A — R e A4

Stochastic linear quadratic optimal control for continuous—time systems based on policy iteration

5. 2015(9): 1674-1678  https://doi.org/10.13195/j.kzyjc.2014.0856

FET VAN RO IR 221 A 385 0 3 SRR A s )
Adaptive dynamic programming optimal control based on approximation error of critic network

Pl 5 HK. 2015(3): 495-499  https://doi.org/10.13195/j.kzyjc.2014.0102


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0254
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2017.0809
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2016.0060
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2015.0774
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2014.0856
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2014.0102

8 35% 10 = % 5 xR Vol.35 No.10
20204F 10 H Control and  Decision Oct. 2020

I AL TV N & B2 A2 o BB B LR

X E Al & A2

(1 IR TR B 55 BRI 2E %, LR 4 264005;
2. WAL tHEVEE S HE RSB, LR G 264005)

& E: BEF 13-4 (1, 3-PD) f U0 & B AR R BRI, B — AR M I R o O R SR IR i
. DALy %1 1, 3-PD FF BRI )= A g M REF A, RIS, DA JHRB80 0 7 05l R Tt R ) 24 o B 21 £ Sl
) I, ST — 4 RO 25 40 SR A S S A P AR Dy 7 SRR 2% B A0 2 ) i R, S e e )RR AR e,
I ) e R 1 Ay LA T e it B 280 P S5 1 B PR 1 1 R AR 5, IR FH ) S U T 19k, g S A (1 B R0 42 1 i)
B — ZR504 BR LAY i ORI 552, #4038 — b ek R WL 7 B 000 A 5 V2o SRR L PR A0 AT A i) R {45
RFRW, K um it Z 1) 1, 3-PD [ BALER 8] 7= b O 45 SR 4R R T 4158 .

KBIR: AR RS HEHISEUL: Sodbh TR iR R

FESES: 0232 XERFRERD: A

DOI: 10.13195/j.kzyjc.2019.0254 FRFE (iR AR %) #RiRAS (OSID):
SIA&N: X B, B Sk, A Pt S in A ik R vl f) e i Jec pe b (0], 4% 5 k3K, 2020, 35(10): 2407-
2414.

Time-delay optimal control problem in microbial fed-batch fermentation
process

LIU Chong-yang't, HAN Mei-jia®

(1. School of Mathematics and Information Science, Shandong Technology and Business University, Yantai 264005,
China; 2. School of Computer Science and Technology, Shandong Technology and Business University, Yantai 264005,
China)

Abstract: Considering the time-delay in fermentation process, we propose a nonlinear time-delay system to describe the
fed-batch process of glycerol bioconversion to 1, 3-propanediol (1, 3-PD). Taking the 1, 3-PD yield of per unit time at the
terminal time as the performance index, regarding the feeding rates of glycerol and 1, 3-PD as well as the terminal time as
the control variables, we present a time-delay optimal control problem subject to control and state constraints. To solve
this optimal control problem, by using time-scaling transformation, we first transform it into an equivalent one with fixed
terminal time. Then, the equivalent problem is approximated by a sequence of finite-dimensional optimization problems
using the control parameterization method. Finally, an improved particle swarm optimization method is constructed to
solve the approximate optimization problem. Numerical results show that 1, 3-PD yield of per unit time at the terminal
time increases 58% compared with the previous result.

Keywords: nonlinear time-delay system; control parameterization; improved PSO algorithm; fed-batch fermentation
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