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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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7 Gradient Boosting Machine (GBM)
8 Tobler’s Hiking Function (THF)
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3 Xtreme Gradient Boosting (XGBoost)

4 Light Gradient Boosting Machine (LightGBM)
5 Categorical Data

6 Logistic Regression (LR)
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1: F « Preallocate fitness vector R™*!
2: Fpes: « Preallocate best fitness vector RT+1*1
3: B« Initialize the hikers’ position randomly

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)
17: Bit+1 < Update the hiker’s position using (4)

18: Bi: < Bound ;.1 Within LB and UB

19: if F,, < F(n) then

20: y(n,:) —H

21 F(n) «<F,

22: end if

23:  end for

24:  Fyu(i+ 1) — min(F)

25: end for

26: Fy, < argmin(Fg,)

27: return
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