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Mutative Scale Immune Clonal Selection Algorithm

Based on Multi-population

GUO Zhong-quan, WANG Zhen-guo, YAN Li
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Mutative Scale Immune Clonal Selection Algorithm ( MSICSA) based on Multi-population is proposed. In the

algorithm, the dominant position of global optimal solution was highlighted by the nonlinear scale transformation of objective

function. Memory sub-population was extracted to exchange information between populations. Antibody population was divided

into elite, normal and inferior sub-population. To enhance local and global search capabilities of MSICSA, adaptive Gaussian and

uniform mutation were applied to elite and normal sub-population respectively and the inferior antibody was extinguished and

replaced by new ones. By introducing the niche technology to increase the diversity of population distribution, the algorithm can

prevent premature. Test functions and a space antenna optimization were tested. The results show that the optimization capability

of MSICSA is more advanced than CLONALG and SGA, and the computational complexity is reduced.
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Fig.1 Computational procedure for the MSICSA
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Fig.2  Solid model of space antenna

max - W(T,,R,H,,T, ,H,,T,) (10)
s.t. o0,-0,<0
o,-0,<0
w-w <0 (11)
RMS<s
.. T..CILT,T,]
o Bt A i T, RO HEARE R, R & 1E /i
FE IR A AN B A2 H, Ty 43 5 ok /A GH T i
e BERNEEEE  Hy (T, 4390020 FE7 5 stk s v 2
RS . ARSI sE, R SR ) o,
INTFAARLAA RIS FHRE ST oy 5 058 A5 25 A6 e KR g
o, INF AR BHA FIRE 1 0y 5 55 T 4548 55
0, KTFEITEPR o; HARTERINVETE RMS /N Fi%
THE s B9 1H R R A S i /AR BE, Ty o T TE 3R
THARVFEEN .
AT RE LA RIS H R, REHRE D =
L 5m, fEA2 L F/D =0.5, J 568 T A2 48 e 65 s
I kevlar 21452 57 T8 J5 0 Je O T Fe 4548, TRl
ER G A G5 H o THAR S R PE R il 3. 4€9, 71
FALL Ry 0.3, %5 O 128ke/m*, #4 % Ik R 5k
2.3e -5, MR 6.67e10, JHMA LK
0.3, 55 2640ke/m’> B ZECH 2. 47e -5,
K IE IR IG BT E BETT23 [A] E A T SRR A2
BEIIHT BT X SR 485 Sl 37 A5 IR AR B 1 AR T
RIS, I AE LAl - 537 SGA [CLONALG |
MSICSA #4711tk . TEAb 25 R ansk 4 7R, SGA
CLONALG MSICSA Ak 45 F 40 3] L v b 15 31
W/ 9. 43% (11. 61% Fi1 16.55% . [l i}, MSICSA
() 22 55 53 ME VR BURT SGA 3T, #¢ CLONALG 45 %%
NG

x4 BHREMRULER

Tab.4 Optimization results of space antenna

wIHET  SCA
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T, (mm) 5 4.26 4.53 4.02
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H,(mm) 20 18. 63 15.26 18.96
T, (mm) 5 4.62 5.06 4.25
H,(mm) 25 20.16  26.25 23.56
T, (mm) 10 8.16 7.65 6.54

W(kg) 6.89  6.24 6.09 5.75
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