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Abstract: This paper proposes
strategy to address the problem,
The adaptive adjustment fac
global search ability and.ge

and Cauchy mutation opera

rovﬁ ant lion algorithm based on adaptive boundaries and segmentation search
on algorithm tends to fall into local extremum and slow convergence speed.
duced to adaptively change the range of ants around the ant lion, which improves
ccuracy of the algorithm. The idea of memory preservation of particle swarm optimization

re combined to search the ant's position in segments, which enriches the diversity of ant

population and solves the problem that the algorithm is easy to fall into local optimum. The improved algorithm is applied to
the batch reactor of ethyl acetate production process. Compared with the traditional ant lion algorithm, experimental results

show that the improved algorithm converges faster, and it has a better optimization effect on parameters, such as reaction

temperature, product concentration and reaction time in the batch reaction production process.

Keywords: improved ant lion algorithm; batch reactor; adaptive boundary adjustment strategy; segmented search

strategy; parameter optimization

1 5| (Introduction)

(B A 7 o AR A R W R L I C U, AE
— A E AR PINL, BB —E W RV AR B E— R PR
SRR, P R SN T A, Bz R
TEORZ ffh, DR TR A S, Sk
A, ECE SRR TR RE . B —EBiTh

EETH . WilA A fARPI T RITTH (LGG21F030015).

B SLEATHORRR, BRI T 2 52 5,
LR OBEA T R A TR B A T R, SR =AM
FEEATE, SRR AT, PRI IR T, Y BT
B OROBRAE T — A LB, RO A LR L Ta ik B
B )5 TS T FRLOCAR 20 AY 7 fe SR B, LSO B T R B
TCREM B, TAS T R TR REI B0, DRIEAE P i A v 4%



FE24EEE 11

T 2% BT Uk sOn sk B8 Y 2T B

29

TG BVAFTE T A SR A 00, R KT s R B T8 1 7 490 ik B AR S
R TR LAl 43 22

TR OB R B ICH R R B, TR Tk,
SRARME LR, R A B R R 2 SO R B 8%, e A
JE {5 B ARSI, s E AR TR,
HER S HL R Bk, AT 2t et %) [ 4 Y ) B A
PR RS (BRI SR TR RIS AR
B TREEL, THEERK, B R S 2 fIEREL
L I 31035 B = 87 A 1 o G DR u s D E A = R g e LI 4
R TR f A /e, Bl f AR e, 408
B — s AR R 2 I RN, BERENTTRIERS T
RN, MR R 5 R L SR A A R A R ]
BRI A R R AR, R ATRL TSRS 5R TR
X SRR AL R SRR BE 1), HRLTFRF AR A S
AR, BRESIENRLE.

WAL YA(Ant Lion Optimizer, ALO)"™ZMirjalili
T2015 R M —M O E R EE, RARWSHD. S
W R, BRI JUAE ST U B S A 22—,
O 2 TARSRRT. HIRS. oA BE R LI
T NHUT L LRI 40080 ARk I 2200 T 38 8 0 4 A% A I
LRI R, GIAL R R AR LR I 52 IR A
SR A (Mixed Strategy based ALO, MS—ALO),
W TG ERR, AN E NS, X8 RE"
T 138 30 T B A B R SR T O T g
W WO A By (Preferred  Strategy  Self—adapti eg L 4
P&ﬂ®,W%TW%%%%W%,@%MEE%‘éﬁ
TR, A M IR AR TR L,

AR SC AR B A 7= AR S R 5
B (8] FBERE A HE AR, B AT ALOWLSL
fEFE, 51 E &R R R
— BT 8 3 0 A Y AR PEBOMALAE(Ant Lion
Optimization with Self—adaptiv® and Cauchy Mutation,
CSALO)SEA. X i i [l Se s Wi BE AL s E A S I 0EAT
SR EE AL OO A A E T R B R DS, S 5R T BRI AR
FLRE TG E . TR AR R AT AT R R 5 A B
FORWE , WRIH:B S % R T B RICAZ R AT 5RNE 5 8
WAL, SEINEIARZ AR, REEAR R R G
B ERBOM AR 7T, =5 TERS B eR Rl
TRAHRAS, S8R T BEE L R AR S R RE T, R T A
EFMHE, B/ECSALON BT L L HaA: 7= 1y B
W RIS ERAL R, @ T B SRR, 5 O
VAL, A SCHRE i A B SIGE BE SR, FEORAIE SR B (] ¢
FMEOLT, & T CMROTRIIRE, MR T A= eesE, It
RCRI .,

2 BPFE X E % (Ant lion optimization algorithm)

WO —F P ErtER R, ARICHE, DAHMARRY

R
PN 5
BREE, R

O

B RME4 . BOA BRI THED T BB TR,
SR RGBT ARG, BT SFEEE ., MW
Ja, WOHZ N — A B PR S RIS, 1R,

AN RN
AN T8

A1 SR TE A

Fig.1 Schematic diagram of ant lion hunting
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Tab.1 Simulation error results of objective function value

A5 et et T
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ALO 0.69499 0.69480 0.69488
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Tab.2 Simulation error results of product B concentration
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Fig.2 Objective function fitness curve
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Fig.3 Temperature optimization trajectory for product

quality control
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