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Abstract: The centralized thermoelectric system exhibits multi-peak characteristics under non-uniform
temperature distribution (NUTD). Based on the problem that traditional maximum power point tracking (MPPT)
methods are prone to falling into local maximum power point (LMPP) and existing metaheuristic algorithms suffer from
energy loss due to long search times caused by imbalanced search capabilities during exploration and exploitation
phases, an improved hunter-prey optimization (IHPO) algorithm is proposed. This algorithm relies on the clear
exploration and exploitation phases search capability mechanism of standard hunter-prey optimization (HPO) algorithm,
and improves the original mechanism for multi-peak characteristics, reducing the large amplitude oscillation caused by
frequent random jumps of the algorithm itself while quickly tracking the global maximum power point (GMPP). Based
on the centralized thermoelectric system model, IHPO algorithm is simulated and compared with perturbation and
observation (P&O) method, particle swarm optimization algorithm (PSO), improved PSO (IPSO) and standard HPO

Wk B 2024-01-04; 1EE HEE: 2024-03-01, 2024-04-01 under different operating conditions. The results show that the

2024-04-24; 5t A HA: 2024-05-01 : P28 &5 % H # : 2024-06-20 proposed algorithm can quickly and accurately track GMPP
E&TIH: EFEARBERLA T 0 H(51977164) under NUTD, significantly reduce the oscillation of the
This work is supported by General Program of National Natural ~ tracking process, and improve energy output by up to 21.8%.
Science Foundation of China under the grant 51977164 The IHPO algorithm can effectively solve the multi-peak
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problem of centralized thermoelectric systems.

Keywords: Thermoelectric generator; maximum power point tracking; hunter-prey optimization algorithm; termination

mechanism and restart mechanism
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WRAJE 0.23 s WERERBIEHT T GMPP, “FI#kY
FAUH 5.02%, XFEW] THPO B ikt 42k n 5]
AA RS TR R — (S R, W TR
BRNIE /25
35 HEROW

3R TR A EIERIRER G R 1. W TH
FHE L AEHLE R IPSO Al THPO B4k, Fritkis

BT eI DT AR AR PSO FI HPO BHE(H
4.53%H1 11.94%, KU 5 MZIEPLHIT I AF R
PEFE T REEURAERE ST . Reiilih, THPO Bk AR
FIRE R A B 1Y 364.36 1, HH# T P&O ., PSO ., HPO
M IPSO Fik, BEEIZTHTHIN 21.80%. 8.00%.
11.94%711 3.31%, M THPO BIEAFRRAIT & BB
HA RIS REES, REmsoe iR RIS .

®1 BEEMRERER

Tab.1 Trackingresultsof variousalgorithms

Bk T GBEREIRYs RKRIIR/W O EBIPRE/W O BEEAd O BUERSCRE% RAIRG%  PRIRG %
1 0.63 249.97 249.76 202.87 99.99 3.80 2.40
P&O 2 0.36 116.71 96.41 95.62 82.60 9.65 6.16
3 — 116.71 96.41 299.22 82.60 9.00 3.44
1 0.48 249.97 249.96 239.88 99.99 287.69 62.82
PSO 2 0.41 116.71 116.51 112.70 99.98 143.46 42.49
3 — 116.71 96.41 337.39 82.60 68.14 17.15
1 0.38 249.97 249.96 231.26 99.98 168.08 60.69
HPO 2 0.42 116.71 116.51 112.83 99.98 145.60 45.05
3 — 116.71 97.00 325.50 83.11 48.66 19.34
1 0.39 249.97 249.76 240.91 99.99 109.40 58.53
IPSO 2 0.43 116.71 116.51 111.78 99.98 59.72 43.67
3 0.43 116.71 116.51 352.69 99.98 109.40 50.58
1 0.14 249.97 249.96 248.95 99.99 16.14 7.17
IHPO 2 0.19 116.71 116.51 115.73 99.98 27.11 8.05
3 0.21 116.71 116.51 364.36 99.98 15.93 5.02

AR, THPO ByAAE4F TH0 T BRE AR
W A NIOPR S E 42 Js) MPP, 14T PSO .
HPO Fl IPSO 5.3 , IR 4Ie 7 1 100 14 i35 40l vl 3k
88.59%. 88.19%F1 87.75%, Wi idt & B T4 5l
Af3k 70.83%. 63.16%F1 64.10%, FHXF HPO &
PR ML e BRI A BT 2 R R BE T,
HE ELPGE G BE 2 GMPP, R, A5 TRELS>
A HPO Bk B34 5) 43 4ii i) PSO . IPSO Fl THPO
Bk, BRI BRI TIRIR GG, R
TSI AB RO T HPO VA B ) B A Jm i e
PR AL BB R B0 e i

4 it

R T X E I RGEAEAS TOLA NUTD
TR ZIEERRE, ARSCEE N T —Flct n s A&

AL, EEMTTRINR

(OXFHrifE HPO F3k A N8 R ALGI A B
i B HL I HEAT T35 T 22 W (R AR PR A et | BT AR
F| ) THPO B3] T HPO B ¥E 40 % 1Y B HLIEK
s, AL THREE, RRGRZHDT
88.59%,

()il 5 | AL IEHLHI AT S L], B R T
DA SR A BB 45 TR 9 BB O 4 o ) A A i 3 A
RAe S R, XL 0.19 s BIA] 58 % GMPP
MIaaEE, BEETS H AT T ik 21.80%.

(3)F+ IHPO %343 5 i 1 T UTD . NUTD Al
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