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ABSTRAK

Pengoptimum Penguin Maharaja (EPO) ialah algoritma baharu berasasaskan populasi
yang meniru tingkah laku berkelompok dan berhimpit-himpit penguin maharaja. Keputu-
san bercampur dapat dilihat merujuk kepada prestasi EPO dalammenyelesaikan masaalah
pengoptimuman. Dalam EPO, dua parameter perlu ditala (iaitu f dan l) untuk memastikan
keseimbangan antara penerokaan (iaitu, perayauan lokasi baharu) dan eksploitasi (iaitu,
memanipulasi nilai semasa terbaik). Oleh kerana kontur carian adalah berbeza-beza, pe-
nalaan parameter f dan l adalah sukar, dan tiada pendekatan yang sesuai yang boleh diter-
imapakai untuk semua permasalahan pengoptimuman. Untuk mengurangkan masalah ini,
mekanisme penyesuaian boleh diperkenalkan dalam EPO. Penyelidikan ini mencadan-
gkan varian penyesuaian fuzzy EPO, iaitu FAEPO, untuk menyelesaikan masalah ini.
Seperti namanya, FAEPObolehmenyesuaikan parameter f dan l sepanjang carian berdasa-
rkan tiga ukuran (iaitu, kualiti, kadar kejayaan dan kepelbagaian carian semasa) melalui
keputusan fuzzy. Satu set ujian dua belas fungsi penanda aras dan tiga masalah pengopti-
muman global: Pengoptimuman Pembentukan Pasukan (TFO), Jujukan PerduaanAutoko-
relasi Rendah (LABS) dan Masalah Penjanaan Kes Ujian Keadaan Terubahsuai/Liputan
Keputusan (MC/DC) telah diselesaikanmenggunakan algoritma yang dicadangkan. Kepu-
tusan penyelesaianmasing-masing bagi algoritmametaeuristik yang bersaing telah diband-
ingkan. Keputusan eksperimenmenunjukkan bahawa FAEPO telahmeningkatkan prestasi
dengan ketara terutamanya pendahulunya (EPO), varian EPO (iaitu, IEPO) yang dipert-
ingkatkan dan varian ChOA berasaskan fuzzy (iaitu, FChOA) dan memberikan prestasi
unggul berbanding metaheuristik algoritma lainnya. Selain itu, FAEPO yang dicadangkan
memerlukan 50% kurang penilaian fungsi dalam setiap lelaran daripada algorithma asal
EPO disamping mempamerkan prestasi kompetitif dan dapat memberi saingan kepada
meta-heuristik lain dengan tahap keyakinan 90%.
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ABSTRACT

The Emperor Penguin Optimizer (EPO) is a recently developed population-based meta-
heuristic algorithm that simulates the huddling behaviour of emperor penguins. Mixed
results have been observed in the performance of EPO in solving general optimization
problems. Within the EPO, two parameters need to be tuned (namely f and l) to ensure
a good balance between exploration (i.e., roaming unknown locations) and exploitation
(i.e., manipulating the current known best). Since the search contour varies depending
on the optimization problem, the tuning of parameters f and l is problem-dependent, and
there is no one-size-fits-all approach. To alleviate this parameter tuning problem, an adap-
tive mechanism can be introduced in EPO. This research work proposes a fuzzy adaptive
variant of EPO, namely FAEPO, to solve this problem. As the name suggests, FAEPO can
adaptively tune the parameters f and l throughout the search based on three measures (i.e.,
quality, success rate, and diversity of the current search) via fuzzy decisions. A test suite of
twelve benchmark test functions and three global optimization problems: Team Formation
Optimization (TFO), Low Autocorrelation Binary Sequence (LABS), and Modified Con-
dition/Decision coverage (MC/DC) test case generation problem were solved using the
proposed algorithm. The respective solution results of the competing metaheuristic algo-
rithms were compared. The experimental results demonstrate that FAEPO significantly
improved the performance especially of its predecessor (EPO), an improved variant of
EPO (i.e., IEPO), and a fuzzy-based variant of ChOA (i.e., FChOA) and gives superior
performance against the competing metaheuristic algorithms. Moreover, the proposed
FAEPO requires 50% less fitness function evaluation in each iteration than the ancestor
EPO and exhibits competitive performance in terms of convergence and computational
time against its predecessor (EPO) and other competing meta-heuristic algorithms with a
90% confidence level.
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