[ Downloaded from marine-eng.ir on 2026-01-29 ]

J. of Marine Eng. Vol. 21, Iss. 47, 2025. (77-88)

Journal of Marine Engineering

Journal homepage: marine-eng.ir

Automatic recognition of SONAR targets based on group classifier with
majority voting weighted by the Hiking Optimization Algorithm

Abbas Saffai'’, Mehdi Jafari Moghaddam?“®', Najme Ghanbari?

! Teacher and researcher at the Imam Ja'far Sadiq Naval Special Training Center, Bushehr Abbas.saffari@birjand.ac.ir
Z Instructor at Imam Khomeini University of Marine Sciences in Noshahr and researcher at the Organization of Research and
Self-Sufficiency Jihad mjafarim@ihu.ac.ir

3Assistant Professor of the Faculty of Electrical Engineering at University of Zabol n.ghanbari@uoz.ac.ir

ARTICLE INFO

Article History:

Received: 12 May 2025

Last modification: 14 Oct 2025
Accepted: 18 Oct 2025
Auvailable online: 18 Oct 2025

Article type:
Research paper

Keywords:

Hiking Optimization Algorithm
Automatic Target Recognition
Al

SONAR

Group Classifier

ISSN: 2645-8136

DOI:

ABSTRACT

This paper investigates the automatic recognition of sonar targets using group
classification that uses majority votes weighted and optimized by the Hiking
Optimization Algorithm (HOA). Complex sonar targets and environmental challenges
in the seas have increased the need for advanced Al techniques that are highly accurate
and flexible. The HOA, which is based on the climbing model, strives to provide a more
accurate optimization for the weighting of base classifications. This paper uses five
basic classifiers, including XGBoost, LightGBM, CatBoost, Logistic Regression (LR),
and Gradient Boosting Machine (GBM), which improve the accuracy of recognition
and error reduction by combining them into an MV-HOA-based group classifier. The
results show that the use of group classification method with HOA algorithm has
significant capabilities in identifying sonar targets and can be useful for industrial and
military applications. This innovative method not only optimizes classifier votes, but
also reduces computational complexity and allows it to be applied in complex marine
environments.
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1: F « Preallocate fitness vector R™*!
2: Fpes: « Preallocate best fitness vector RT+1*1
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4: fori=1toldo

5.  F;< Evaluate a hiker’s fitness
6: end for

7. Fpesp 1< min(F)

8: fort=1to T do

9: Fpest e < Determine the best fitness hiker

10:  Bpest < Extract position of best fitness Feg; ¢
11: fori=1toldo

12: Bi: < Extract initial position of hiker i

13: 6;, <« Determine trail/terrain angle of elevation

14: S;: <« Compute the slope using (2)

15: W;,-1 <« Compute the initial hiking velocity using (1)
16: W, , < Determine the actual velocity of hiker i using (3)
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20: y(n,:) —H

21 F(n) «<F,

22: end if
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