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Abstract The dynamic probabilistic particle optimization model (DPPSO) was constructed based on the new inspira-
tion of population generation method according to historical information about particles, and the formal description of
DPPSO model was proposed, several dynamic probabilistic evolution operators were also designed for realization of
DPPSO model. DPPSO algorithms with several evolution operators were tested on five benchmark functions which are
common in evolutionary computation. Experiment results demonstrate the effectiveness of DPPSO model and the pro-
posed evolution operators. The suggestion on designing evolution operators was provided based on experimental data
and some configurations of relative parameter setting were also discussed and recommended.
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FiR
Framework of Dynamic Probabilistic Particle Swarm Optimization
Model:
Initialize particle swarm randomly;
Dof{
For each particle X;{
Calculate centralized tendency;
Calculate outlier trend;
Search the solution space according to the dynamic probabilistic e-

volution operator;
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}

For each particle X;{

Evaluate particle using fitness function;
Update the particle best position;

}

* YWhile termination criteria are not satisfied.
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GDPS  4.63E-99 1.87E-28 0.039499 0.30312  2.9316
TUPS  4.65E-29 2.71E-10  200.02 1407 10000

Laplace  9.45E-64 2.61E-10 0.021869 0.11604  1.0321
Cauchy  1,06E-33 8.33E-31 1.21E-26 1.19E25 1, 19E-24
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Secant 2. 15E-39 4.30E-38 6. 17E-38 6.28E-38 3.21E-37

Logistic  3.80E-77 7.64E-76 5 28E-69 5.28E-68 5.28E-67

GDPS  0[66%] 0 0.001202 0,002881 0. 009716

TUPS  0[65%] 0 0.003304 0.004625 0. 009716

Laplace 0 [58%] o 0. 001478 0, 002811 0. 009716

Cauchy 0[39%] 0.000812 0.003585 0.004245 0, 009716
Schaffer F6 o

Semicircle 0 [59%] 0 0.001493 0.002981 0, 009716

Ushape 0 [63%] 0 0.000105 0, 000972 0, 009716

Secant 0 [77%] 0 0.000303 0, 001646 0, 009716

Logistic 0 [77%] 0 0.000434 0,001931 0.009716

GDPS 23.21 33.212 115,82  237.93  1747.3

TUPS  4.0623  69.943  2889.1 15409 90007

Laplace  24.448 49,593 213,13  624.19  5384.7

Cauchy 21.52 25.613 25,613  ©0.81481  29.394
Rosenbrock .

Semicircle  16.746  29.307  99.832  190.55  1358.1

Ushape  21.619 22,52 31,293  39.403 385,37

Secant 21.817 22,611 29,208  19.194 99,189

Logistic ~ 21.999  27.418 51,417 74. 21 468, 71

GDPS 12.056 20,894 21,524  5.9112 43,78

TUPS  47.758  103.48  108.44  29.237  185.06

Laplace  7.0016 22,884  22.796  6.8855 49,238

. Cauchy  8.9546 16,914 18,412  5.9388 34,824
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Semicirde 10,945 20,894  21.279  6.3117 45,78

Ushape 11. 94 25.391  25.507 7.223 52,762

Secant 9.9496 20,894  21.056  5.3473 38,803

Logistic  5.9698 15,919  16.963  4.9516 31,839

GDPS  0[43%] 1.04E-11 0.009677 0.036431 0.32446

TUPS  0[1%] 0.03687 1,8843  12.665  90. 145

Laplace 0[14%] 1.28E06 0.0168 0.085888 0.83599

. Cauchy 0[35%] 0.012316 0.017171 0.018645 0. 070662
Griewank .

Semicircle 0 [53%1 0 0.003988 0.012719 0. 0686

Ushape 0 [96%] 0 0.000345 0.001752 0. 012316

Secant 0 [94%] 0 0.000468 0. 001877 0. 009865

Logistic 0 [90%] 0 0. 001059 0. 003867 0. 027037

F3 PHERRBUUS IR
- FHERREERSE

Sphere  Schaffer F6 Rosenbrock Rastrigin =~ Griewank
GDPS 198 96% 1400 73% 147 82% 337 100% 182 97%
TUPS 680 92% 405 65% 735 82% 222 42% 481 78%
Laplace 193 92% 1275 60% 142 71% 315 100% 180 98%
Cauchy 445 100% 1078 39% 109 100% 218 100% 423 100%
Semicircle 201 99% 1419 64% 144 81% 408 100% 188 100%
Ushape 507 100% 1921 93% 412 99% 206 100% 519 100%
Secant 463 100% 1644 92% 394 100% 484 100% 481 100%
Logistic 249 100% 1627 90% 176 91% 893 100% 233 100%
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BEEE 3 PRI, X & DPPSO BRI E L)
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KR4 DPPSO Bk, i B M RI R IR RE , X B MR
At ik, B4 BRT &4 DPPSO Bk M s g,
TUPS BR7E#L P SR , (BB E R — B E
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circle L & Logistic 3X 3 MEAH) DPPSO B A (UL T # A
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LAV LR HT, AT & B DPPSO BRI R A 4~ SCAT i
H S SHEERH LB T AT RS TR . KT
B T TR RDBE RS Ay 2N e R B SR, [, 4
IGUE T DPPSO MBI B H 30tk (E A — 2 MBI FE fdn .
[RIBF AT B BN L X b B LR S A R LB F
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FHI RNG R 3% R EL A A DU IRE . R 2 908, I E
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FABERMBEINTTUPSEFBLER TN TEER,
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i, XA ER BRI T BB BRI SEA.
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f#) DPPSO #&!, B & — I HH S MMHE.

BHRIE FXEEFHOMBTET A R SEME
RFELALER, 25 T DPPSO BB R ik X, FH7ERT
AR ERM L BB T AT SHMRELE . X
BEER BN, RAXEHEE T DPPSO Bk RIF. &
BT AR, H P Logistic Ji4s F1 Secant Ji4s B L H 4
HRE . DPPSO AR EH AL R ERITH L EHEL K
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