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Improved Seagull Optimization Algorithm Based on Adaptive Weight and Levy Flight

XTI Jin-Ming, ZHENG Rong-Yan
(College of Big Data Statistics, Guizhou University of Finance and Economics, Guiyang 550025, China)

Abstract: In gear train design, traditional algorithms exhibit drawbacks such as computational”cofnplexity and low
accuracy. The seagull optimization algorithm (SOA) benefits from its simple algorithmic prineiple, strong universality,
and few parameters, and is now commonly used in engineering design problems.‘! However, the standard SOA is prone to
problems such as low optimization accuracy and slow search speed. This study proposes a hybrid strategy improved
seagull optimization algorithm (WLSOA). Firstly, it utilizes a nonlinear descent strategy to enhance the exploration and
development capabilities of the SOA and improve optimization accuracy. Secondly, the adaptive weight balancing of
global and local search capabilities and the addition of Levy flight steps to perturb the current optimal solution are
introduced to improve the ability of the algorithm to jump out of the local optimal value. The performance of WLSOA is
then explored through simulation experiments on 9 classic test functions, using WLSOA, golden sine algorithm, whale
optimization algorithm, particle swarm optimization algorithm, traditional seagull optimization algorithm, and the newly
proposed improved seagull optimization algorithm. The results show that WLSOA has higher optimization accuracy and
faster convergence speed than the other six algorithms. Finally, in gear train design, a comparison with 13 other common
swarm intelligence algorithms reveals that WLSOA has a better solving ability than other algorithms.
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f 1.86E-132 8.07E-132 1.17E-129 3.50E-129 1.64E-129 6.97E-129 2.46E-128 7.56E-128
fs 0 0 0 0 0 0 0 0

fo 3.15E-259 0 3.02E-259 0 2.93E-257 0 3.18E-255 0
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£ RIS B, AT th, AHEGT 6 6 P, WLSOA
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K4 MRS SERE
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WLSOA AR CHE LA SRS U FISOA

RS A AR A SR
BRI Index WOA PSO GSA SOA SOA1 SOA2 WLSOA

h Mean 3.576E+01 7.538E+01 1.093E-54 2.455E-28 2.4187E-87 1.5050E-126 2.2782E-269
St.dev 2.489E+01 1.179E+01 3.164E-54 8.586E-28 1.0542E-86 5.9644E—-125 0

I3 Mean 1.602E-04 3.439E+00 8.289E-46 2.245E-55 2.5632E-125 2.1762E-140 5.7886E-276
St.dev 2.380E-04 2.159E+00 2.872E-45 7.611E-55 1.0901E-124 6.7879E-139, 0

1 |

A Mean 2.754E+01 2.841E-01 2.466E-19 7.218E-02 2.7468E-32 3.7610E-64 -  2.5224E-133
St.dev 1.001E+00 2.452E-02 8.542E-19 2.431E-01 1.1915E-31 1.6394E-63 6.6715E-133

fa Mean 8.721E-02 4.286E-02 7.138E-04 9.778E-04 7,.50%E—04, 3.3026E-04 4.4659E—-04
St.dev 2.722E-02 1.631E-02 8.505E-04 8.656E—04 1.336E—04 5.2738E-04 1.9835E-04

f Mean 3.229E-06 3.616E-05 8.491E-57 7.704E\L39 1.887E-112 1.736E—-141 5.891E-280
St.dev 1.336E-05 3.716E-05 3.701E-56 3.146E-38 8.227E-112 7.530E-141 0

f Mean 4.729E+00 6.346E+00 3.927E-29 1.346E-21 4.1504E-48 4.1504E-65 5.9264E-135
St.dev 3.899E+00 7.405E-01 ~_1.355E-28 3.149E-21 3.2877E-47 6.6774E-65 2.0369E—-134

I Mean 2.869E-01 3.676E=01 2.365E-27 2.305E-02 5.3698E—-43 2.4381E-65 1.8641E—132
St.dev 9.945E<01 ',  5.543E-02 5.781E-27 4.208E-02 1.3575E-42 8.3333E-65 8.0705E-132

w

f Mean 1.942E-01 4.954E+01 0 0 0 0 0
St.dev  * 1.376E-01 5.173E-01 0 0 0 0 0

I3 Mean 4.736E-01 8.697E-01 6.775E-55 1.997E-26 4.3571E-90 5.5556E-132 3.1521E-262
St.dev 4.168E-01 2.941E-02 1.904E-54 6.918E-26 8.3799E-89 1.8570E-131 0

T IR IR WLSOA Bk Hi R il de A0 8 (1 BE
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