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Improved adaptive p-constraint handling technique for solving
constrained optimization problems
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(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: To solve the problems existing in the current constraint handling techniques, where it’s easy to fall into the local
optimal solutions, difficult to satisfy the equality constraints and there are also multiple control parameters, the parameter
w is designed, based on the gradient descent method and multi-objective crowding-distance theory. In this paper, w is a
reflection of population constraint violation degree distribution information, which can adaptively adjust the relaxation of
the constraint violation threshold p to solve the constrained problem accurately. In addition, the p threshold comparison
criteria have been improved to increase population diversity. After the solutions of the standard constrained optimization
problems (COP) of CEC2017, we compare the results with other advanced algorithms. And the comparison shows that
the improved p-constraint handling techniques can deal with complex equation constraints efficiently.
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5if ¢(ui ) > pe then
6  ifé(uic) < d(2i,¢) then

7 Ti,G41 < Ui

8 ¢i + d(uic);

9 A<+ 2,¢,5r < CR; ¢, Sr < Fic;

10 end

11l elseif ¢(z;¢) > pe () pe > 0 then

12 Tia1 — Uia, fi — f(uia):

13 ¢ dluso);

14 A+ z,¢,5r ¢+ CRig,Sr < Fig;
15 else

16 if f(ui,c) < f(x;,c) then

17 Tiar1 — Ui, fi — fluie):

18 bi < d(uic);
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20 if g < 62 || Gmea < 02 then
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24 else if g < dmin then
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28 end
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TN 3, NSy 1 I8 647, IXFE, M58 & AT AL
I, 56 H A R 0 B /N Rl B e 8 S 31— A AR B
JH, T s Xof 45 2 1) B /)N 114 240 TR0 I Bt AR A .
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AR B 2R N 100 4E A AL 45 2. % 1 7 Best.Median
Fl Mean 73 72 7 25 U S50 A H A5 o BUE HEF 5 1)
LR B RIS SR R 25 YR S5 Hh G A2 K
BRI BT 2 Viol 7 25 YRS I 1~ 2 20 5036

FEAA. R 1R T LUE H 0 T2 R L0, i
C03.0C6.C07.C11.C16.C18, proMC #5 1] LA 100 %o Hl
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51, % F 2 B4k 7] @, B proMC-jDEpro >R 15 1 fif FH
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function Co1 Cc02 C03 C04 C06 Cc0o7 C08 C09 C10
Best 0 0 74.8243 13.5728 0 —4822.5493 0 0 0
Median 0 0 135.0235 13.5728 0 —4799.3527 0 0 0
Mean 0 0 141.2146 13.5728 0 —4756.6725 0 0 0
SR /% 100 100 100 100 100 100 100 100 100
Viol 0 0 0 0 0 0 0 0 0
function Cl1 C12 Cl13 Cl4 Cl15 Cl6 C17 Cl18 C19 C20
Best —89.4409 3.9807 33.2040 0.396 5.4977 0 1.0287 36.3810 0 3.1758
Median —89.4329 3.9816 33.204 1 0.396 8.6393 0 1.0442 36.384 1 0 3.5269
Mean —89.42611 3.9832 33.3634 0.396 7.7597 0 1.0454 36.3852 0 3.5326
SR /% 100 100 100 100 100 100 0 100 0 100
Viol 0 0 0 0 0 50.5 0 72969.5138 0
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C06 Median 0 155947329 158032  2782.1
Viol 0 0.0119 0.0098  0.61165
Best ~ —4822.55  —530.1178  —683.178 —340.88
C07 Median —4799.3527 —324.9872  —301.161 —27.751
Viol 0 0 0 2289.2
Best ~ —89.4409 —4.4857 —5.72467 —161.19
Cll Median —89.4329 —2.6415 —3.49877 98.865
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Best 0 452.3893 477522 50.265
C16 Median 0 527.7875 534071  81.681
Viol 0 0 0 0.000 04
Best 36.3810 1191.2077 4197.8 57777
C18 Median  36.3841 18259711 228407 89528
Viol 0 2.738e+07 3.34e+06  9.422¢+09
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