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Improved Wind Driven Optimization Algorithm with Strong Development Ability

REN Zuo-lin TIAN Yu-bo SUN Fei-yan
(School of Electronics and Information, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract The wind driven optimization (WDQ) algorithm is a population-based iterative heuristic global optimization
algorithm, However, in order to deal with the problem that WDO algorithm is easily trapped into local optima, we intro-
duced five WDO algorithms based on different mutation strategies, They are wavelet mutation strategy, chaotic mutation
strategy , non-uniform mutation strategy,Gaussian mutation strategy and Cauchy mutation strategy. Different WDO mu-
tation strategies were used to implement simulation experiments for several typical test functions and compared with
particle swarm optimization (PSQO) algorithm. Experiments show that the WDO with wavelet mutation (WDOWM) al-
gorithm has a strong developing ability, which has capability to jump out of the local optima, The WDOWM algorithm is

superior to the PSO algorithm, WDO algorithm and other improved WDQO algorithms in terms of convergence rate, con-

vergence accuracy and stability.
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BF 6, 664e—05 1. 241e—05 3.403e—04 1. 340e—04 1. 293e—04 1. 232e—04 6. 562e—04
10 MBF 9. 542e—04 3.973e—04 1.314e—03 7.684e—04 3.69%9e—03 1. 157e—03 1. 374e—02
SD 3.462e—05 3. 111e—05 9. 994e—05 1.107e—04 1. 351e—04 4, 210e—05 1.119¢—03
BF 1. 730e—04 1. 021e—05 1. 949e—04 1. 299e—04 1, 000e—04 4. 248e—04 1. 719¢—02
fs 20 MBF 9. 679e—04 4.632e—04 1. 604e—03 8.821e—04 4,017¢—03 1. 699e—03 5.671e—02
SD 5.118e—05 4. 959e—05 2, 284e—05 1.251e—04 3. 689%e—04 9. 040e—05 5. 645e—03
BF 8. 862e—05 1. 363e—05 2.522e—04 5. 370e—05 2.397e—04 5. 958e—04 5.177e—02
30 MBF 1. 091e—03 4. 328e—04 2. 005e—03 1. 021e—03 4, 265e—03 2.357e—03 0.1302
SD 6.437e—05 2. 200e— 05 2. 165e—05 5.584e—05 4.535e—04 2.036e—04 6. 089¢—03
BF 1. 004e—25 1. 084e—30 4.835e—28 9. 892e—29 1. 946e—05 2. 088e—07 0. 0316
10 MBF 9, 778e—20 3. 36le—27 1. 439e—20 1. 371e—21 4, 023e—03 2.861e—03 0.1293
SD 1. 396e—20 4,562e—27 2.056e—21 1. 959e—22 7.917e—04 3.151e—05 9. 702e—03
BF 1. 483e—22 2. 880e—30 3.179e—25 2. 652e—27 2.175e—05 2.526e—07 0.5538
fy 20 MBF 3.691e—18 2.119e—25 3.080e—19 6. 355e—20 1. 212e—02 9. 323e—03 2. 0422
SD 3. 846e—19 3.027e—26 3, 866e—20 9. 076e—21 3.318e—03 1.324e—03 8.663e—02
BF 1. 205e—20 8.094e—32 3.479¢—20 3.775e—25 2.053e—07 1. 710e—06 1. 4658
30 MBF 3.375e—18 2. 836e—22 3. 706e—18 5. 359e—19 2.923e—02 9. 560e—03 4,7075
SD 5, 871e—19 4. 045e—23 3.777¢—19 7.221e—20 4.058e—03 1, 159e—03 3.215e—02
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# ¥ ¥ R A AR WDO WDOWM WDOCTM WDONUM WDOGM WDOCM PSO
BF 0 0 0 0 1. 953e—14 3. 490e—10 4. 0727
10 MBF 12. 7661 [ 18. 6440 20. 0381 0. 0710 17. 3220 12. 2539
SD 1. 5630 0 2. 6634 2. 8625 0.0101 2.0024 1.8272
BF 0 0 0 0 2. 900e—09 4. 761le—10 9.2329
f5 20 MBF 15. 6311 2.757e—12 40. 8899 61. 6204 0. 0058 28. 6946 36. 6759
SD 12. 2310 3.939e—13 6. 4100 7.3082 8.111e—04 4, 5053 0. 6806
BF 0 0 0 0 2.147e—09 8. 854e—09 24, 4996
30 MBF 22.1478 0 37. 4993 48. 7325 0. 0023 22,3204 71. 9890
SD 3.1639 0 4. 0648 6. 9617 3. 2586 3.1886 4. 9554
BF 0 0 0 0 2.70%e—10 4. 773e—15 0.1164
10 MBF 0 0 0 0 1. 935e—05 2.007e—08 0. 4083
SD 0 0 0 0 1.393e—06 2, 508e—09 0. 0286
BF 0 0 0 0 3.502¢—13 0 0. 5234
fg 20 MBF 0 0 0 0 1.653e—05 5.977e—08 0. 8104
SD 0 0 0 0 2.348e—06 8. 538e—09 9. 028e—03
BF 0 0 0 0 1. 230e—09 2.109%e—15 0. 8604
30 MBF 0 0 0 0 2.145e—04 3.349e—08 1. 0293
SD 0 0 0 0 3. 064e—05 4.105e—08 1. 061e—03
BF 8.88le—16 8.881le—16 8.88le—16 8. 88le—16 4. 214e—07 4. 529e—10 0.0844
10 MBF 8. 881e—16 8. 88le—16 8. 88le—16 8. 88le—16 7.051e—03 2.037e—04 3.1112
SD 0 0 0 0 9. 839¢—04 2. 462e—05 0.1116
BF 8. 881le—16 8.88le—16 8. 881e—16 8. 881le—16 2. 823e—07 9. 443e—08 2.5574
f; 20 MBF 8. 881le—16 8. 88le—16 8. 88le—16 8. 88le—16 6. 318e—03 2. 689e—04 5. 3492
SD 0 0 0 0 1. 813e~04 1. 336e—06 0. 2641
BF 8. 881le—16 8.881e—16 8. 881le—16 8. 88le—16 4. 822e—07 2. 626e—07 4, 3734
30 MBF 8.88le—186 8.88le—16 8. 88le—16 8.88le—16 6.090e—03 4, 091e—04 6. 2627
SD 0 0 0 0 7.915e—04 5.571e—05 0. 2273

LR R T B AT

OHR 3 BMhE R E MR LE R AV LR W, X T
BREL 1. fis fos fo, WDOWM EH 3, WDOCTM B & UL &
WDONUM B ESEEE 36 s M REZNES, L]
TR YA Ze kR Rt R B T RSB 2 BB . TR
] fo F fs , WDOWM &5 WDOGM & 0] IR BB i
ENm MEAELFEBARRMEERERIEE. XN TH
B f:, WDOWM BIE AR E LA — M RERNER.

@F 3 PR E R ERBREERNELS, mERHm
B RE M RIF R E Yy WDOWM & i, PSO &
BEERZE.

QHE 2 WLIEH, KHS/MFEREMR T WDO Hik
MFAER RS TREENRERE BRI TERAIBENS
B, AHFERREER T, 63 B8 £ fo fo o fr AR
BEHIRERER, WNRHERBEFHNEERETH
WDO B4R T V&, R X B L AR A B B 87, i HAb
UHEENLFEHEAR TR, T AREEMNER £, A
F5>WDO & s | PSO & : , WDONUM & 3: , WDOCTM £ 3
PIK WDOCM BB A T R B R B B A R R
F B0 DA, T B WDOWM B3 1 WDOGM 8 3: 1] LLR 35
BRI RRE ST M AR ABGE B AT LIRS Bk R
HRLE WEIN2RERF. STFEK H, WDOWM ik
1 WDOGM BB AR E AR B AR LIRS N HE
FIGER .

@WDO BRI JLER M ISR AER, X
R MHERE R 28 B R 0 2 W BUE I8 ® 47, WDO B ik Mg
AL T 1545 PSO B k.

OHEAE 2 EEFEEEIKE. TUK THEENT
4 BE4E 10 F HEFE . WDOWM > WDONUM > WDOCTM >
WDO>WDOCM>WDOGM>PS0O, KitRMNEERE M
ERREEWSGEEM I EA RS, WDOWM Bkl

BER I BRI TF R BE ST, T LU SR Bk T R AR BB B A
A IR B AT,

HRE SRR SIMACE R AR T AR AR AL
BEHI B BN RRERAL R RS R, B T —M AR K
BT RENNRABEE —DRER KBS E
(WDOWM), BBBRAERASTHNEEHRERKEESR
RES BB M 3 2 SRR BEAT/NBR 5 TR B AR SORE R 1
SRR AR5 AR RN TR AR 5 R LA B G A S SR 43
BISIA XIS AR H 7 KRBT AR RE T
BB TR, SRR/ NE AR R E T WDO &
EREETREE, WDOWM BB THBELEYE, 28
ERABGRIT R BE S BB BBkt R B AL AR, RIS R T
HRRRENSFREN ZE . WDOWM Bk S
LR EOR ARG BB B LT PSO Bk . WDO Bk LI R K
fBGHEE, BEEAURBRERT AR EE R EEE
ARG mEi S, B —E W AHE.
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