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Abstract; To solve the problems that the traditional fruit fly algorithms fall into convergence too early and the
results are not stable, an improved fruit fly optimization algorithm based on global-local bidirectional driving is
proposed. Firstly, in order to comprehensively consider the global driving information of fruit fly population and the
local driving information of a fruit fly individual, the conceptions of advanced group and memory space are
introduced. In each iteration, the fruit flies which have good performances are defined as the advanced group, and
the historical best positions of a fruit fly are defined as the memory space of this fruit fly. Secondly, in order to avoid
the premature convergence problem, the global driving effect of the fruit flies in the advanced group is considered,
and the dimensional components of the fruit fly position vectors are updated sequentially in the position updating
processes. Finally, in order to avoid the blind global searching when the population approaches convergence, each
fruit fly will consider the local driving effect of its own cognitive experience, and the roulette strategy is used to
select the positions in the memory space for jumping out the local optimum. The experimental results of typical test
functions and the web anomaly detection simulation show that, the proposed fruit fly optimization algorithm based on
global-local bidirectional driving has high searching accuracy, good stability, and high convergence speed, and is
suitable for dealing with the complex problems with high dimensions in web anomaly detection.
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Tab.3  Comparison of A values of different algorithms

R F, F, F, Fy Fg
FOA 6.210 1.25%1072 8.14x10™* 5.36x1074 2.64%107! 6.25%1072
IFFO 5.34x1072 2.82x107° 2.32%x107° 1.05%1073 9.21x1072 3.53x107*
FOABHC 6.362 2.19x1073 5.21x107° 2.37x107° 7.12x1074 3.90x1073
IFOA 6.118 7.18x1072 5.36x107* 2.85x107° 6.75x1073 4.38x1074
FOAMR 6.326 2.74x107° 5.57%x107° 3.16x107* 6.76x107* 9.34x107*
ABC 6.45%x107° 2.18x1072 4.37x1077 5.42x1077 5.63x1072 2.61x1072
EN'S 4.32x1074 4.77x1073 7.83x107°¢ 2.54x107° 1.91x107* 2.39x107*
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Tab.4  Comparison of S values of different algorithms

Bk F F, F, Fs Fg
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EN'S 8.24x107° 3.57x107° 5.69x107° 3.22x107° 4.37x107¢ 2.32x107°
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Tab. 5 Comparison of C, and C,, values of different algorithms

RGN Ca
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FOA 821 725 773 905 730 875 805
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FOABHC 1092 968 1 066 1139 995 1029 1048
IFOA 1356 1271 1316 1558 1789 1615 1 484
FOAMR 1329 1474 1262 1 501 1579 1 496 1 440
ABC 1 168 1 496 1274 1332 2055 1786 1518
AL 1132 1224 1208 1216 1 458 1272 1251
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Fig.4 Effect of dimension change on algorithm performances
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Tab. 6

Comparison of running time of different algorithms in

parameter optimization and feature selection
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