% 42 K5 5 W BRI AR EIR( 8 AA ) 2025 4F 10 J1
Vol.42 No. 5 J Chongqing Technol & Business Univ( Nat Sci Ed) Oct. 2025

JET HPO-IP&O BLIEMIER MPPT #3 RIBFSY

BRrL =R &
BB IR BA 520 IRFR, ZH FEd 232001

WM SRR R SR A R RR T AR AR S R S A B AR A Ao T AT R AR R SR
Wby R RIS L, AT AT % K o & K 38 3% (Maximum Power Point Tracking, MPPT) B ik 4 By 18 37 4%
EER VAR ME VA 3 R 18 353k JE Aok 69 9] A , B T %A5%4%4i4%;‘iii‘( Hunter-Prey Optimization , HPO) 5% ¥k
HE I % (Improved Perturbation and Observation, IP&O) #9245k 0 Jitk B A A HPO Fik s fr B2 )G
RERR 2 GG R R F S U EAN R0 AR AL 25 Bk E A4 o AL 5 R AL b4,
BRGHRBRRAGE A LB AL B R k¥ 50t ,iAh HPO Lk 28 323 m K R S WL ¥k 3
IP&O ik ERKAFEMLELS), A Em B RMAL; B RK ALK I) B LA T, TRBEE B &Rk
& B HPO-TP&O Sk, g ABIEATIR AR T4, /£ MATLAB/Simlink ¥ 3 Z 6Kk 2 45 AR, £ RE &)
HIBEMT 2 5T B F % (Particle Swarm Optimization, PSO) | #% & 3 7% ( Whale Optimization Algorithm, WOA )
Fa PR Sk 3T v 4y A4 R RO . HPO-TP&O H ik RATAN B3R 4BAR | Bl iF 3 18 320 F AL 4h T WOA Hik 22 5
PSO fikA8 £ R K ;£ 37k E £ HPO-1P&O H k3BT WOA #= PSO S ik, B3 &4 K HPO-IP&O A7 A B 4]
42 il HPO-IP&O F ik ik T 4% MPPT S5k 5 A B 3R AR ok 30036 3238 5 Fo b JE 04 19 8 8 3 45
A FRIBIE T TR R AR RIS T oy TAT HAe T S

el K K F BRI B AR IRAC T & BT KISk LR A4

e 4355 . TM615 SCHRFRIAG : A doi;10. 16055/]. issn. 1672-058X. 2025. 0005. 011

Research on Photovoltaic MPPT Control Based on HPO-IP&O Algorithm

OUYANG Mingsan, ZHOU Jie

School of Electrical and Information Engineering, Anhui University of Science and Technology, Anhui Huainan 232001,
China

Abstract: Objective In practical applications, the sunlight received by photovoltaic cells may be obstructed, causing
photovoltaic arrays to operate under partial shading conditions, resulting in the occurrence of multiple peaks in the output
power of the photovoltaic system. In response to the weak global tracking ability of traditional maximum power point
tracking (MPPT) algorithms and the difficulty in balancing tracking speed and accuracy, a combined algorithm of hunter-
prey optimization (HPO) and improved perturbation and observation (IP&0) was proposed. Methods Firstly, the HPO
algorithm was used to initialize the population and obtain the initial maximum power of the photovoltaic system, which was
defined as the global optimum of the entire algorithm. Then, each update of the output power was compared with the

optimal value, and the larger power was retained as the global optimum. When the algorithm switching conditions were
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met, the HPO algorithm was considered to have tracked near the maximum power point, and the IP&O algorithm was
perturbed near the maximum power point until the optimal value was output. When the illumination received by the
photovoltaic system changed, the HPO-IP&O algorithm could be quickly restarted by restarting conditions. Results To
verify the reliability of the proposed algorithm, a photovoltaic system simulation model was established in MATLAB/
Simulink. The particle swarm optimization (PSO), whale optimization algorithm (WOA), and the proposed algorithm were
compared under different illumination conditions. Simulation results showed that the HPO-IP&O algorithm did not fall into
local extremes, and its tracking accuracy was better than that of the WOA algorithm, but it was not significantly different
from the PSO algorithm. In terms of tracking speed, the HPO-IP&O algorithm was faster than the WOA and PSO
algorithms, and the larger the power, the shorter the time used by HPO-IP&O. Conclusion The HPO-IP&O algorithm
solves the problems of traditional MPPT algorithms easily falling into local optimum and being unable to balance tracking
speed and accuracy. The feasibility and reliability of the proposed algorithm under different lighting conditions are verified
by simulation experiments.
Keywords: maximum power point tracking; hunter-prey optimization algorithm; improved perturbation and observation;
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