EITEH 1M
2020 1 H

w4 25y A
Control Theory & Applications

2 H AR B 15 K AL B B LA A% 1

B o, B, BRSO

(B TP RS (5 BT AR SRR GIL AT E SR, bt 100124)

E: V5 KB R T, REARE S HAOK TR PN P & BN SR AR, 8 1 HR I PIAS H AR B SR e i, A ST 3k
T2 H br AL 5L (MOEA/D) M3 Atk 1247 i, J91 82 P S A R A O B304 8 93 A1 220 20 RS AUUE SR FT AT
EEXTMOEA/DSEBE— 7 AL BUHTR, A ST EACE B SRR AT A [ A 4 38 i T AR £ 1 i R, A AR 3
PO EEATRIRE AR SRR, L R 1) ) 2 At R AT R L, 1R i AR A R, T SE A (s AR Rk B AL )
AR ALUME B AT SEUSIE R, ISR Rk TR BN RATRT U AP, (S MOEA/D L PR REWT AR T, £
157K AL B RE AL I B PIA 21 T A4 H AR AL

REIA): VKA B R B REDLALAZ M, 2 H bRt Sk REABRAY, H KK

SIAEE: etk MR, R, 55, 2 H breb (L SA TS KA B RO A P . F i B8 55 R HT, 2020, 37(1): 169
-175

DOI: 10.7641/CTA.2019.80408

Multi-objective evolutionary algorithm for
wastewater treatment process optimization control

YANG Zhuang, YANG Cui-li, GU Ke, QIAO Jun-feif

(Faculty of Information Technology, Beijing Key Laboratory of Computational Intelligence and Intelligent System,
Beijing University of Technology, Beijing 100124, China)

Abstract: In the process of sewage treatment, energy consumption and effluent quality are a pair of contradictory in-
dicators. In order to find the optimal solution of these two objectives, this paper improves multi-objective evolutionary
algorithm based on decomposition (MOEA/D) that expects even distribution with fewer evolution times for an approxi-
mate Pareto front. This algorithm aims at the new solution by using the MOEA/D algorithm each time, finds the most
suitable sub-problem of the new solution from all the sub-problems, and carries out replacement of the population within
its neighborhood, based on the original sub-problem. Secondary search improves the utilization of the child generation and
finds the approximate Pareto front in the optimization problem with fewer iterations. Experiments show that the algorithm
significantly reduces the number of steps to find the Pareto front, which results in a significant increase in the performance
of the MOEA/D algorithm and achieves the goal of optimization in the wastewater treatment process.
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Table 1 Comparison of IGD indicators

M % MOEA/D  SS-MOEA/D

SN 275 228
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Table 4 Comparison of average effluent water quality

BODs COD TSS DNiot Sno

FebRIRAE 10 100 30 18 4
PID 2.68 47.51 12.62 16.88 2.30
SS-MOEA/D 2.69 47.38 12.54 17.17 2.23
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{ELHEAT S AR

T ARBEAL SRS 5 K b B S R 6 ECFIEQ
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SnoZr ¥ B E2 mg/LAI mg/L. %445 1 PID 3R
2 il LA S SS-MOEA/D LAV 45 il 77 VAR TR P [11-F- 35
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F 5 IR R A TE IR AL 53 5 B B i
15K AL AR R SEREFER ELEL. AH EL T PID 3R ),
T SS-MOEA/D AL I 7 V% AET /D 16.91%,
PEXIN T 1.54%, ECFK T 5.58%. S84 kA B
FE 5T SS-MOEA/D LA il J7 1A 15 K b Bk
T A 2
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Table 5 Comparison of energy consumption

AE/ PE/ EC/
(kWh-d~ 1) (kWh-d~1) (kWh-d~ 1)
PID 3677 2325 3909.5
SS-MOEA/D  3422.88 268.27 3691.15
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