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ABSTRACT

Nature-inspired optimization algorithms have attracted widespread
attention due to their outstanding abilities to solve complex problems. In
this research, a new algorithm for optimizing has been presented, which is
inspired by the behavior and biological characteristics of actiniarias (sea
anemones), which is named ACTINIARIA. Considering that actiniarias
are known as creatures with unique abilities to survive and interact with
diverse marine environments, they provide a suitable model for designing
an optimization algorithm. In order to establish a balance in the phases of
exploration and exploitation, the two main biological mechanisms of
actiniarias have been used, including spawning and hunting, respectively.
The dispersal of eggs of actiniarias in the search phase is simulated under
the incoming forces including wind and ocean waves, and the exploitation
phase is developed with a hunting mechanism as a normal distribution of
search particles with a decreasing standard deviation around the best
searcher particle. Finally, the performance of ACTOA was investigated
using two design problems of 15-member truss and 52-member truss. The
results showed that the optimal response in the design of the 15-member
truss was achieved by the ACTOA algorithm with very high accuracy and
with the lowest possible cost and with 3000 repetitions less than other
algorithms. Also, in the design of the 52-member truss, in addition to the
3000 number of calls of the objective function, the weight of the structure
was also improved by 0.15% compared to other powerful algorithms.
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G1(X): |Axj| < 10mm (j=1t08),
92(X):|Ay;| < 10mm (j=1to8),

gs(@): |lot;] <120 MPa (i =1to 15),
ga(®): loc;] <120 MPa (j =1to 15).
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1 71.6130 | 17 1008.385 | 33 2477.414 | 49 7419.34
2 90.9680 | 18 1045.159 | 34 2496.769 | 50 8709.66
3 126.451 | 19 1161.288 | 35 2503.221 | 51 8967.724
4 161.290 | 20 1283.868 | 36 2696.769 | 52 9161.272
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5 198.064 | 21 1374.191 | 37 2722.575 | 53 9999.98

6 252.258 | 22 1535.481 | 38 2896.768 | 54 10322.56
7 285.161 | 23 1690.319 | 39 2961.284 | 55 10903.2

8 363.225 | 24 1696.771 | 40 3096.768 | 56 12129.01
9 388.386 | 25 1858.061 | 41 3206.445 | 57 12838.68
10 494.193 | 26 1890.319 | 42 3303.219 | 58 14193.52
11 506.451 | 27 1993.544 | 43 3703.218 | 59 14774.16
12 641.289 | 28 2019.351 | 44 4658.055 | 60 15806.42
13 645.160 | 29 2180.641 | 45 5141.925 | 61 17096.74
14 792.256 | 30 2238.705 | 46 5503.215 | 62 18064.48
15 816.773 | 31 2290.318 | 47 5999.988 | 63 19354.8

16 939.998 | 32 2341.931 | 48 6999.986 | 64 21612.86
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Gy As_10 1161.288 1161.288 1161.288 1161.288 1161.288
Gs: Ar1-13 363.225 494.193 494.193 494.193 494.193
Ga: Arg_1y 3303.219 3303.219 3303.219 3303.219 3303.219
Gs: Aig—23 940 940 940 940 940
Ge: Apa_e 494.193 494.193 494.193 494.193 494.193
Gyt Agy_s0 2238.705 2238.705 2238.705 2238.705 2238.705
Gg: Asz1_s6 1008.385 1008.385 1008.385 1008.385 1008.385
Go: Azy_30 388.386 494.193 494.193 494.193 494.193
Gro: Aso_ss 1283.868 1283.868 1283.868 1283.868 1283.868
Gir: Agaso 1161.288 1161.288 1161.288 1161.288 1161.288
Giz: Asosy 792.256 494.193 494.193 494.193 494.193
(@ 1905.495 1902.605 1902.605 1902.605 1902.605
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