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Abstract: Based on the clonal selection theory and immune memory mechanism in the natural immune system, a novel
artificial immune system algorithm, immune memory dynamic clonal strategy algorithm(IMDCS) is proposed in this paper.
By simulating the mechanisms of natural immune system such as self-adjusting, memory learning and adaptation, the
algorithm realizes the global optimal computation combined with the local searching. According to the antibody-antibody
affinity and antibody-antigen affinity, the algorithm can also allot adaptively the scales of the immune memory unit and
antibody population. The IMDCS is proved theoretically to be convergent with probability 1. In the computer simulations
of a 4 multimodal function problem and a two traveling salesman problem, it is shown that IMDCS has strong abilities in
preserving high convergence rate, enhancing the diversity of the population and avoiding the premature convergence.
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Fig. 1 Clonal selection theory
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Fig. 2 Simulation results of ICS and IMDCS
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Table 1 Basic characteristics of the test function
PR fi f2 f3 fa
AR E 3600 1 0 —12569.5
A R A E A (0,0) (0,0 0,0, - -,0) (420.968,- - - ,420.968)
H A i [5.12,5.12] [—10,10] [—600,600]"Y [—500, 500] ™
2R R B EA L 1(4) 1 (NA) NA
&2 BikMAsIbiz
Table 2 Performance comparison among CES, ICS and IMDCS
K CES ICS IMDCS
LA )7 2% FHEEAUE Y7 % P EAE Y5 %
f1 3.0903 x 103 653.7180 3.6000 x 103 0.0335 3.6000 x 10°  2.741 x 10~*
fo 0.9702 1.3362 x 1074 1.0000 1.1260 x 101 1.0000 3.2998 x 107 1°
fs 0.1499 3.964 x 1072 3.2887 x 107°  7.9369 x 107° 0 0
fa —=7.9956 x 10°  2.7516 x 10> —12500.3732 21.63 —12569.2449  2.701 x 10~2

A3 Fikkgirdn
Table 3 Performance comparison among CES, ICS and IMDCS

T CES ICS IMDCS
N1 N2/N3/N4 N1 N2/N3/N4 NI N2/N3/N4

f1 5 328/56/173 20 145/23/81 20 125/40/71
f2 9 95/1/29 17 32/1/11 19 11/2/6

f3 18 559/93/457 20 345/60/271 20 218/59/120
fa 17 2030/155/740 20  1375/40/603 20  1053/31/330
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Fig. 3 The simulation results of TSP of IMDCS
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6 458 (Conclusions)

H TR AR s R A ) B BRI T Ad iz L
P, JF HAR B IX L HLH A A GE N T AR,
ASCHEH T Sl 1280 2 v B SRS AIMDCS). {15
—HE 1AL, IMDCSHIIE AV 5T 7% BAR HR A& 5 A )
RE M RBEA0L, (H 3% P 56 T B WL BE S 1 Bt 52 &
ANTA], BB AL AE D) B RS, Ty ELAR N B 2
TEHAERAE, 158 WX Y e REgpi, L
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