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Abstract

In this paper, we develop a model of impulse catch control in a fishery. Considering that the model
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will have multiple pulse fishing more in line with the reality, the cycle index that makes the sus-
tainable development of fish stocks is introduced as the optimization goal, the intelligent optimi-
zation algorithm is combined with the fishery capture pulse control model, and different optimi-
zation algorithms are used to optimize and analyze the model, and the algorithm with the highest
fitness for the model is obtained. Finally, through numerical simulation, the optimal pulse control
strategy under different pulse times is obtained.
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Figure 1. Optimal impulse control curve
1. sPLBkAIEF Lk

B2 JRoR TRk R T I R B 2L B ER RN AE t = 40 IR B REEAT KPR, i f
B SR, IRIABE B HTR E 2] B AR K AR

10000
8000 -

6000 ¢

N@®

4000 ¢

2000 -

0 L L )
0 20 40 60 80
t

Figure 2. Fisheries management model diagram for
impulse capture

B 2. BomdEiRaYE I EIRIE R E

— AR v i 22 B AR T AT PR O -
X:(xl’xz""'xn)’ y:(yUyZ""!ym)y

max f =wy; (X)+W,y, (X)+---+w,y,(x), st.xeX.

b x RS, RFEB AT, AR R, y(x) A EARA R, W TR
a8 DA J 2R A RER AR, n A m 2 B4R A v AR BRSO, BRI9 2R ) X sk T Rk
FH B e S M T A PR TR, AT T — UM MO, DL RO A A e
SEENRET. we[0d], T0w =1, w (=12 m) i H iR R,

AR T B PRI — S P, 4B VRV B RO 25 L Y B e e B R R SR, (A

DOI: 10.12677/aam.2024.136275 2872 IR Esid


https://doi.org/10.12677/aam.2024.136275

RS, K5

I, ALK AL LA ) R R
X:(lexz)v y:(vaZ)'

max f =wy, (x)-w,y,(x), st.xeX.

3. BYEE

W K =10000 M IS 9N, N, =500 AHIGARKIRFE H , BB EANKE r=0.1, AHH
FHAN R=0.02 (JFHX—ZH08 0.1, FENRIHHH LSBT BAS, mRFERATE, 25
BB N, RE TSR ), MR R EIEE Y 0, B FT RO € A D =100, faRK) S
N p=20 &AL, TEVERMR, Bk a2 A B B e 205 A B S RS, Bl -C
U ZI T =80 o TEAIRSER Y, BOREAMBEIFEEEE K, >8000, &4 EH .

AT EAACH B A Bkt i 3R B, BLREAT R i 95 OIS % 7,

4. BT BRBKARFHRILTR

KHKL TR (PSO) [15] 8% HIE(GA) [16] 5 A & # BIE(MPA) [17] =Fh & e A BE AL
551 TP BRI IR, IR IR R e A SR SRR 4 A P e DR A SR SR 1O S B A
G, IR EAETIE LR K ISP i A 42 ) S

TERL TR, AT NPSO (FREERUED) 9 30, MPSO (B& 1)~ 0.8, k, (H % H )N 0.5,
k, (#b&x%>JFF)tH A 05.

EIRAESE, BATEE NGA (BHA K/ A 30, FMAMERI A K chr v 15, X E N 0.2,
AZ 3% pm N 0.02.

MPA BRI SRS S ST R DR R — 5. M4k, A TIPSR R, FRA TR =Fh
REALAL SR IR AR B i KA 48— B E N 30 K.

9 T ITEIX SRR RO, T4 IR 1 e v B VR SO SRR AT TR A A
LR 3 Fror, ZFEVEEMRAAS R ML T 2R s, X R AL R B NIT
N, E I SR ARG, SRR B B R R I R O, AR G SRR PN R AL, D

S VAR
4 10t
5600000006 00 009900004
o9 DD
2398500 coo g
s -<-MPA
= 381 —o—GA
S ——PSO
S 37 |
E
[=1
© 367
»>
=
8 35
o—
=
Q 34
33 . . . . .
0 5 10 15 20 25 30

Iteration

Figure 3. Optimization evolution diagram of three intelligent
optimization algorithms for single impulse capture
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Table 1. Evolution results of single impulse capture
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Figure 4. Optimal control curves for single impulse capture based
on the marine predator algorithm
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Figure 5. Optimal revenue curve of single impulse capture based
on marine predator algorithm
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Figure 6. Optimization evolution diagram of multiple intelligent
optimization algorithms in the case of two impulse capture
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Table 2. Evolution results of two impulse capture
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Figure 7. Optimal control curve of two impulse capture based
on marine predator algorithm
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Figure 8. Optimal revenue curve of two impulse capture based
on marine predator algorithm
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Figure 9. Optimization evolution diagram of multiple intelli-
gent optimization algorithms for triple impulse capture
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Table 3. Evolution results of three impulse capture
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Figure 10. Optimal control curves for three impulse captures
based on the marine predator algorithm
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Figure 11. Optimal revenue curve of three impulse capture based
on Marine predator algorithm
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