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JSO Jellyfish Search Optimizer 2021 v 51E L .
Opytimizer ~ Otorchmizer - FEALPy

FBI Forensic-Based Investigation 2020 v 3B Python mealpy * pyMetaheuristic ~ pyVolutionary
ED Enterprise Development 2024 v 18 Python heurilab
PWO Pilgrimage Walk Optimization 2023 — CIENES
ATO Arctic Tern Optimization 2024 — i AR UL %

Scientific Approach to Problem
SAPSO enHiie Aipproach 7o TToB 2025 | — R

Solving-inspired Optimization
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NERBIESAS - JSO - FBI X ED —ECEBRE=77RFEHLEWE - 55 8 BHEEEMS - 9 JHUER - RIE R &
Python AR ESESERE - B9 SEHRINAFRZIER APl - BRI ZRIFE DRSS : FBI 2020 £53% - [FF 6 REIEE
fE(K2M@A) ;IS0 2021 1 BTt - E4F 3 HEN%E Opytimizer Wik (49 2 @H ) ; ED 2024 £53 - 2026 £ 7 B%
Heurilab W§x (K92 &) - HEBRAEBEMN 2023 £ 2026 F - HERAH -
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FBI MEALPY ( Python) 2020-06-14 #21ER
JSO Opytimizer ( Python ) 2021-03-10 #K21MEA
ED HeuriLab ( Python ) 2026-07-29 2%

X ATF—28 - NiaPy -

EvoloPy « Metaheuristics.jl & scikit-opt 5z B F W #F FHIF—EE S -
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Ef (FES BRULER AR A BTHEA XS UELELER / SIRTR
Opytimizer optimizers/single_objective/swarm/js.py | class IS
( Python) v2.1.3 2021-03-10 (L18) - class NBJS (L225) | 5[f L25-26
pyMetaheuristic src/engines/jso.py | class JSOEngine (L8) | L12 DOI
( Python) vis:3 2024-04-16 10.1016/].amc.2020.125535
tourr (R/CRAN) | v1.2.4 2025-02-13 Ly oPAcE a8
opt/swarm_based/jellyfish_search_opt.py | class

FEALPy (Python ) v3-1.0 2025-03-01 JellyfishSearchOpt (L4) | 5|F L25-27
Otorchmizer

v1.0.0 2026-02-16 optimizers/swarm/js.py | class 1S (L22) | 5[f L4-6
( Python)

X ANFEHZ (FEE T F16/6 194 855 N LR EEE % - Opytimizer £ Otorchmizer 4157 Recogna Lab ( Sdo Paulo State
University ) ; pyMetaheuristic 41527 Universidade Federal Fluminense ; FEALPy 15 FEMEA EBHEZHILEZ ; tourr (52
Monash University #%[] UT Austin Z# 51282 -

2.2 Opytimizer — B ULiFE ( ERERE

[E:S %178 2 js.py i F

v2.1.2 2020-12-03 & S P RS EA T H A
v2.1.3 2021-03-10 = BRULER

v3.0.2 ~ v4.1.0 2021-06 ~ 2026-04 = BEHEEZS

ZEHERUWERRIR class 15 BIEE=75%48 c1ass nBIs ( No-Boundary Jellyfish Search)

- BRI A RE—REATT

EEURERSS - BB 25-26 17RARESEER © J.-S. Chou and D.-N. Truong. A novel metaheuristic optimizer inspired by

behavior of jellyfish in ocean. Applied Mathematics and Computation.

2.3 tourr (R/ CRAN ) — EEEM#RH

JE]= AE

EHWHE RESZHEANRBLZRAEEENR (FFRREEAMIMNR )

FTEFE / HEE Hadley Wickham ( ggplot2 / tidyverse BlZ% ) / Dianne Cook, Monash University

JAB8 AP NAMESPACE £ 118 17 export(search_jellyfish) ; 52ARX#41RRE " A jellyfish optimiser for projection pursuit

guided tour

BREE Commit

2024-01-11 | 31fe4649a6f055acf596cd205390e288d53a7492 | #£33# huizezhang-sherry

F PR B v1.2.0 (2024-04-21) 4 » v1.2.4 (2025-02-13) 75 > Hi% v1.2.6,71.2.7,71.2.8 FEULE
ot e ren Zhang, H.S., Cook, D., Langrené, N. & Leung, J.W.Y. (2026). Journal of Computational and Graphical
HEBT A

Statistics. DOI: 10.1080/10618600.2026.2614076

X ZIEFEE 2024 F 1 F#E#R 13 2 commit | 2025 FEHEH#EZ Dianne Cook HISH F1EE#E - FT O BEAE#HE - Ef
NEWS.md 0 : tourr 1.2.3 "New optimisation routine, using the jellyfish optimiser.

2.4 pyMetaheuristic * FEALPy £1 Otorchmizer

EH AR
o Valdecy Pereira, Universidade Federal Fluminense ( BF8 ) | W#%4 400 i @EEE | ESUEE JSO
pyMetaheuristic ) o o .
(swarm & - 1828 jso ) 2 FBI ( human %8 - 148 fbio )
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FEALPy FREESE (Huayi Wei ) - SHEARE | BIRTEATEBBRIE - H opt RAWSRZSERELEEX | SIHEE

HAEHE 389: 125535 | EhRiaaE : v3.04 (2024-12-27 ) # — v3.1.0 (2025-03-01) A&

Otorchmizer

Recogna Lab ( BF8 ) | PyTorch Z2B 7 ¥hIxEZ | JSO REBE Y 81 E&HELEZ— - commit FE feat:

migrate remaining 81 optimizers to PyTorch
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3.1 MEALPY — Python & A2 metaheuristic RI{E

JE]= AE

R Wk 233 BERELEEE (206 B +27 B ) - & Python £8&&EAE Z metaheuristic BT E

7 / 51 Nguyen Van Thieu | MIT | PyPI 3347hR A 3.0.3

P Van Thieu, N. & Mirjalili, S. (2023), Journal of Systems Architecture, DOI: 10.1016/j.sysarc.2023.102871
( #EFZE S. Mirjalili &5 GWO / WOA / SSA ZiREE ~ EIKEWSI8E )

1 4E PR mealpy/human_based/FBIO.py (3t 298 17) - 434 Human

eVl class OriginalfFBIO (L150) EJAFESCZH(E : class DevFBIO (L12) plzUEE HITEX AR

S L163 https://doi.org/10.1016/j.as0c.2020.106339 ; L168 5c¥EH ; L56 5t # # Eq.(3) in FBI Inspired
Meta-Optimization

EiEHS 2020 F 6 B 14 B ( RMaFH X EREL _EHRICMETF )

X MEALPY [alf5 e 2758 =5 X Rk A TE 4 BaseFBIO - 5//H Fathy, A, Rezk, H. & Alanazj, T.M. (2021), IEEE Access 9: 18974-18992 - E—# & FF
I EPTIFER "Rk H TE= T RBEN . EES) - BRI FEUREST -

Bk BARE 2 BB ( REERE )

MEALPY RZZUAERLL opT_InFo 1REERIBEIA Z BMHIRAE - WX README 582%E "WARNING: PLEASE CHECK PLAGIARISM
BEFORE USING BELOW ALGORITHMS ; E[& - ALtE# ¢

BEE OPT_INFO #Z& FE

name="Forensic-Based Investigation Optimization", AR
7N “~A

N
FBIO ( A&E&% ) year=2020, difficulty="medium", kind="original"

Coati Optimization Algorithm scientific_status="questionable", concerns=(..) HIANEB|FEEEE S

Zebra Optimization Algorithm scientific_status="questionable", concerns=(..) HIANEB|FREEE S8
FEERREEY "DBEABRRERIINEEE ) EERARENENERS - FBl #REAEMREEE ZREIEEE - KW
SIAEAEREBE -

3.3 pyMetaheuristic 2 pyVolutionary

E® EXRUESE5A

src/engines/fbio.py (70 17) | class FBIOEngine (L7) | L12 _REFERENCE = {"doi":
"10.1016/7j.as0c.2020.106339"}

pyMetaheuristic

forensic_based_investigation/forensic_based_investigation_optimization.py (96 7) | class
pyVolutionary ForensicBasedInvestigationOptimization (L9) | L20 52%##E[H : Chou, J.S. and Nguyen, N.M.,
2020. FBI inspired meta-optimization. Applied Soft Computing, 93, p.106339.

X pyVolutionary Z EZ 7 Matteo Cacciola - PyPl IF s EHRTTIR A 73 2.6.5 - 5T Z G317 HE -
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IEIE] AE

ENEHE HeuriLab — The Complete Metaheuristic Optimization Laboratory
s 9B FEEEDE - 248 ARF T - 12 AR ERE 2R L2851 IR

817 / RHE

PyPl IEXXEH heurilab - IR{THRZ 2.3.0 ( 2026-07-29 ) | MIT

RAEE

heurilab/algorithms/human/ed.py (91 77 > 3,797 bytes) - 4348 Human,Social (3t 14 f&)

R / 258 AP

class ED(_Base) ; __all__ %A "ED"» A human/__init_ .py ZH54HzRBH A

WHBE X

TLBO - Jaya * Harmony Search - Cultural Algorithm ~ Imperialist Competitive + Brain Storm -~ INFO -
Heap-Based - Archimedes - CHIO ~ Social Spider - Political Optimizer

e !

docstring : Dinh-Nhat Truong, Jui-Sheng Chou. ...Engineering Structures, 2024.
https://doi.org/10.1016/j.engstruct.2024.118679

AR

# Eq.(1) # Task phase — Eq.(2) # Structure phase — Eq.(3) # Technology phase — Eq.(5) #
People phase — Eq.(6) # Select phase via c(t) — EqQ.(9)

1 ZhREREE

%N 2178 2 human/ed.py _all__ & "ED"
v2.0.0 / v2.0.1 /

Va3 2026-03 & &

v2.3.0 2026-07-29 = =

RIVBEZ IIEREER (25 - &8 - X - A8 ) BRERNZNBEREHE - BEEORERMBXXZATNER - EE ARk

RSB B - MIFRHEIGE - ED 2B v2.3.0 #EUER - si=Mr19% - JHRES

ZhR T HAER

4.2 hFAM BT 2 R E
HeuriLab % " Structural Novelty Auditing (4SBT Z ) o Ih8E - OJfk 19 18 metaphor-free ERIRE—EE AT
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5.1 FBl % ( B RECERBRERZIRA )

1. Kaveh, A, Biabani Hamedani, K. & Kamalinejad, M. (2021). An enhanced Forensic-Based Investigation algorithm and its application
to optimal design of frequency-constrained dome structures. Computers & Structures, 256, 106643. DOI:
10.1016/j.compstruc.2021.106643

2.Kaveh, A. & Biabani Hamedani, K. (2022). Enhanced Forensic-Based Investigation Algorithm. In: Advanced Metaheuristic Algorithms
and Their Applications in Structural Optimization, Studies in Computational Intelligence, vol. 1059, pp. 245-277. Springer, Cham.
DOI: 10.1007/978-3-031-13429-6_8

3. Kuyu, Y.C. & Vatansever, F. (2021). Modified forensic-based investigation algorithm for global optimization. Engineering with
Computers. ( Bursa Uludag University, tEH )

4. Fathy, A, Rezk, H. & Alanazi, T.M. (2021). Recent approach of forensic-based investigation algorithm for optimizing fractional order
PID-based MPPT with proton exchange membrane fuel cell. [EEE Access, 9, 18974-18992.

5. Self-Adaptive Forensic-Based Investigation Algorithm with Dynamic Population for Solving Constraint Optimization Problems
(2024). International Journal of Computational Intelligence Systems. DOI: 10.1007/s44196-023-00396-2

6. Dynamic Individual Selection and Crossover Boosted Forensic-based Investigation Algorithm for Global Optimization and Feature
Selection (2023). Journal of Bionic Engineering. DOI: 10.1007/s42235-023-00367-5

7.Tran, D, Le, H., Nguyen, N. & Le, T. (2024). Robust forensic-based investigation algorithm for resource leveling in multiple projects.
Scientia Iranica. ( #ESEMRIRAESE )

Hop . Ali Kaveh #3% ( Iran University of Science and Technology ) A& B RE(CEFBBR AR ZEBESE - HEEKAE
£%F FBl - PRI EFBI - W& R (Computers & Structures) EAFHIK Springer £EE (2533 H) -

5.2)SO %5 ( &hgk - 8 15 EFUFFRE)
1. Abdel-Basset, M. £ (2021). Improved artificial jellyfish search for PV model parameter identification. Energies, 14(7), 1867.

2. Shaheen, A.M., El-Sehiemy, RA. % (2021). Multi-objective jellyfish search optimizer for efficient power system operation based on
multi-dimensional OPF framework. Energy. ( 538 Engineering Optimization 55(6):907, 2023 Z & #&H 3t )

3. Siddiqui, KM. % (2021). AJS-based selective harmonic elimination in cascaded H-bridge multilevel inverter. Electronics, 10(19),
2402.

4. Elkabbash, E.T. £ (2021). Android malware classification based on artificial jellyfish search. PLoS ONE, 16(11), e0260232.

5. Ezzeldin, R. % (2022). Optimal management of coastal aquifers using artificial jellyfish search algorithm. Journal of Hydrology:
Regional Studies, 41, 101058.

6. Rajpurohit, J. & Sharma, T.K. (2022). Chaotic active swarm motion in jellyfish search optimizer. International Journal of System

Assurance Engineering and Management.
7. Multi-Strategy Enhanced Jellyfish Search (EJS) (2023). Mathematics, 11(4), 851.
8. Binary Atrtificial Jellyfish Search (Bin_AJS) for 0-1 knapsack problems (2023). Neural Processing Letters.
9. Wu, X. £ (2023). Improved jellyfish search for rotate vector reducer fault diagnosis. Electronic Research Archive, 31(8).
10. Farayola, A.M. £ (2024). Improved JS for nine-parameter PV cell extraction and GMPPT. Scientific Reports, 14, 24602.

11. Zhang, H.S., Cook, D., Langrené, N. & Leung, J.W.Y. (2026). search_jellyfish EEFS R Ef tourr - Journal of Computational and
Graphical Statistics.
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Opytimizer Arif#7 < NBJS Z 5271 5 =7 [B/X Z AL 1E/HR -
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5.3 ED %% (5% 2024 & - —FHFABAE=RE1IEKTHHE )
1. Cai, X, Wang, W. & Wang, Y. (2025). Multi-strategy enterprise development optimizer for numerical optimization and constrained
problems (MSEDO). Scientific Reports, 15, 10538. DOI: 10.1038/s41598-025-93754-3

2. An improved enterprise development optimizer based on labor migration for numerical optimization (LMEDO) (2025). Scientific
Reports. DOI: 10.1038/s41598-025-07328-4

3. Comprehensive Adaptive Enterprise Development Optimizer (CAED) and Its Engineering Applications (2025). Biomimetics, 10(5),
302. DOI: 10.3390/biomimetics10050302
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Jellyfish Search Optimizer (JS) 1.8K 5.00/5 MathWorks File Exchange

Multi-Objective Jellyfish Search (MOJS) 535 —

MathWorks File Exchange

Forensic-based investigation algorithm (FBI) | 425 5.00/5

MathWorks File Exchange

Enterprise Development Algorithm (ED)

152 — MathWorks File Exchange
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pip download opytimizer==2.1.3 --no-deps -d .
pip download heurilab==2.3.0 --no-deps -d .

REMERD TN R £

unzip -1 opytimizer-2.1.3* | grep js.py
tar tzf heurilab-2.3.0.tar.gz | grep human/ed.py

BH1T install.packages("tourr") BHI A ?search_jellyfish MR BT R4 -

L=

#ask

Opytimizer [RI8HE

https://github.com/recogna-lab/opytimizer

pyMetaheuristic [R4a#5

https://github.com/Valdecy/pyMetaheuristic

tourr BRI [RIAHE

https://github.com/ggobi/tourr/blob/master/R/search-jellyfish.R

tourr BREE Commit

https://github.com/ggobi/tourr/commit/31fe4649a6f055acf596cd205390e288d53a7492

tourr CRAN EH

https://CRAN.R-project.org/package=tourr

FEALPy JR4aH% https://github.com/weihuayi/fealpy
Otorchmizer [R4555 https://github.com/gugarosa/otorchmizer

MEALPY FBIO JR4aHE

https://github.com/thieu1995/mealpy/blob/master/mealpy/human_based/FBIO.py

pyVolutionary PyPI

https://pypi.org/project/pyvolutionary/

HeuriLab ED [R5

https://github.com/arartawil/heurilab/blob/main/heurilab/algorithms/human/ed.py

HeuriLab PyPI

https://pypi.org/project/heurilab/

Kaveh % EFBI BT 2

https://doi.org/10.1016/j.compstruc.2021.106643

Kaveh % EFBI| EEE&

https://doi.org/10.1007/978-3-031-13429-6_8

JSO BE8mX https://doi.org/10.1016/j.amc.2020.125535

FBI &% https://doi.org/10.1016/j.as0c.2020.106339

ED &% https://doi.org/10.1016/j.engstruct.2024.118679
SR
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EH - 9 I5IER - 1515 R & Python MARIBERERE - WIBERHEINARZIET APl - MABBRARHEE - BERIERZ
Rm : FBI 22 SO 18949 2 @8 - ED & 2 FF - Hop FBl BERRE(CRIBEFRER Ali Kaveh ZURBEX R RIE8 R EFBI - 8%
58 ;SO EHRMTEFREFR RES CRAN REEH I E Y
it SEHEEEPEZHREED RIWEERINE Python E4 ; ED # 2024 Fia1T73% - mERBIERE - TEeBE=EE1uE
BEREIEIRA - ERSERRPFEAZ AR CERRIn TRRA -

#Fh (Computers & Structures) IULEERS Springer £&
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