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An immune clonal algorithm based on
the probability of cyclic mutation
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Abstract: Based on the traditional immune clonal algorithm, we suggest a new immune clonal algorithm with cycle
mutation. This algorithm can enhance the convergence speed, effectively overcome the premature convergence, and well
resolve similar complex problems of multidimensional function optimization. Its performances exhibit little effect from the
initial distribution of population. In comparison with the simple clone algorithm and the self-adapting genetic algorithm,
this algorithm shows a higher speed in computation and a superior ability and stability in the global and local search for
optimal solutions in space.
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2 HkxE X (Algorithm definition)
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immune clonal algorithm with cycle muta-

tion)

JEV 3138 e e e e B SRV R TR AR A -

HB1 VI HUAEREE, BEAEiiie S = 1,
AR E = 0;

BB 2 KW R AW L N, R, Bk
HRLIRS;

BRI AW HET PR SRS KT R Hn,
SRR, WIBkE: 22 8R4,

BB, 30 I FRCH 2T B A PR, ik
(DTS Z B4 e B 18 F 8 e p,, BENL = EFF &

T AR B R ME R p,, W, < p,, NI 2D
%35

B 3.2 XNCLERYERAL EAgoe b, HAE kY
o B AR A R AR B B A A

BB 33 RIESH AR, L@ E o pE
AR SR, X E AR A MO R R R E;

BB 34 HEREERE, IBTC I v e
AW

SB35 BEHEPUAS i =i+ 1, RERD
2R3,

BB 4 BEUCATTHARE =t + 1, RERE
5’2,

BE]S W RIE R
4 THHE K 4 B 5 4 Fr(Calculation and

analysis of experimental results)
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Table 1 Comparative test results of algorithm
KB B FR B Y Z=IR ERIERIBUR 1T FE I [8]/ms
M1 M2 M3 M1 M2 M3 Ml M1 M2 Ml M2 M3
F1 66 10 1000 37.04 5286 0.70 41529  728.60 43.19 284 057 050
F2 551 90 992 12.64 28.28  5.01 333.05 457.24 206.02 263 055 0.50
F3 0 5 1000 — 0 0.47 — 18.00 36.34 — 0.51 0.53
F4 0 974 — — 5.14 — — 159.22 — — 0.53
F5 0 3 1000 — 0 0.20 — 6.00 29.09 — 0.64  0.69
F6 8 115 762 11589 3246 9.15 32463 23526 37844 291 037 053
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5 %5 (Conclusion)
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fs 1 W5R B8 B 5 45 1 4 4 (Test functions

and termination conditions of appendix)

BRHI(F1): maxf(z,y) = —[20 + 22 — 10 cos(27z) +
y? — 10 cos(27y)], z, y € [-5.0,5.0],

WA B4 —0.0010;

B B2(F2): maxf(z,y) = —[100 * (2% — y)% + (1 —
x)2]7xi €[-8,8],

WA 1R 44 A —0.0010;

B H3(F3): maxf(z) =

1
20exp[—0.2 5(:52 +1y2)] +

exp%[cos(Qﬂ'm) + cos(2my)] — 20 — e, —10 < z; < 10,

TARAEE 125 —0.0010;

B B4(F4): max f(x,y) = — (2% +y?)%25 ((sin? 50 (2 +
y2)% + 1.0),z,y € [-1, 1],

AR 1R A —0.0010;

B H5(FS): maxf(z,y) = (|| + |y + |2|ly]), 2,y €
[—10, 10],

WA 1E4644: —0.0010;

PR #6(F6): maxf(x,y) = —xsin
cos/|(y + 1 +2)|,2,y € [-512,512],

WA A 126 511.70.
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