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and perfor mance test
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Abstract :A dynamic multi-objective immune optimization algorithm suitable for dynamic multi-objective
optimization problemsis proposed based on the functions of adaptive learning, immune memory , antibody
diverdgty and dynamic balance maintenance, etc. Inthe desgn of the algorithm , the scheme of antibody af-
finity was desgned based on the locations of adaptive-neighborhood and antibody ; antibodies participating
in evolution were selected by Pareto dominance. Inorder to enhance the average affinity of the population,
clonal proliferation and adaptive Gaussan mutation were adopted to evolve excellent antibodies. Further-
more, the average linkage method and several functions of immune memory and dynamic balance mainte-
nance were used to design environmental recognition rules and the memory pool. The proposed algorithm
was compared against several popular multi-objective a gorithms by means of three different kinds of dy-
namic multi-objective benchmark problems. Smulations show that the algorithm has great potential in sol-
ving dynamic multi-objective optimization problems.

Keywor ds :dynamic multi-objective optimization; timevarying Pareto front; environment tracking; adap-
tive -neighborhood; immune algorithm.
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Table 3 Comparison of average density and average coverage on undominated solution setsfound by the
algorithmsfor problem 1 in each environment with respectively 30 executions.
t 1 2 3 4 5 6 7
CSADMO D(1) 0.060 1 0.057 8 0.054 4 0.0517 0.050 0 0.0459 0.040 1
H(1) 1.077 8 1.064 1 1.040 8 1.032 6 1.029 2 1.025 4 1.017 7
DNSGAIl- A D(1) 0.056 7 0.056 4 0.0559 0.057 6 0.056 2 0.060 2 0.058 9
i H(1) 1.044 5 1.0451 1.0457 1.048 6 1.049 2 1.050 4 1.051 5
DEM D(1) 0.0330 0.024 9 0.036 3 0.0250 0.036 4 0.029 0 0.034 3
H(1) 1.1385 1.069 1 1.1430 1.095 8 1.160 6 1.121 6 1.163 7
DM IOA D(1) 0.063 4 0.064 5 0.064 9 0.0537 0.066 8 0.056 9 0.057 0
H (1) 1.0851 1.096 7 1.1171 1.128 6 1.085 5 1.050 1 1.057 8
4 1: 30
Table 4 Comparison of average coverage rates on undominated solution setsfound by the algorithms
for problem 1 in each environment with respectively 30 executions
t 1 2 3 4 5 6 7
C(XDM , XDB) 0.820 0.594 0.506 0.458 0.563 0. 665 0.736
C(XDB, XDM) 0. 026 0.053 0. 064 0.068 0. 047 0. 043 0.031
C(XDM , XDN) 0.189 0.502 0.290 0. 307 0.215 0.209 0.176
C(XDN , XDM) 0.725 0.527 0. 375 0.328 0.285 0.254 0.198
C(XDM , XC9 0. 807 0.749 0.722 0.723 0.770 0.699 0.738
C(XCS, XDM) 0.006 0.007 0.011 0.011 0.005 0.017 0.008
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5 2 30
Table 5 Comparison of average density and average coverage on undominated solution setsfound by
the algorithmsfor problem 2 in each environment with respectively 30 executions.

t 1 2 3 4 5 6 7
D() 0.2756  0.4100  0.4603  0.4710  0.4758  0.4623  0.4740
CSADMO H(D) 24878  3.4337  3.0024  2.9635  3.1687  3.0655  3.1999
D(Y) 01997 02008 01988  0.1921  0.2134  0.2059  0.2017
DNSGAI-A iy 2.385 4 2.276 6 2.368 3 2.380 2 2.397 6 2.3689  2.3111
D() 0.0452 00402 00392  0.0397  0.0400  0.0407  0.0390
DEM H (1) 1.4158 1.416 4 1.416 7 1.416 7 1.416 8 1.4169  1.416 9
D(Y) 0.3138 04152 05178  0.5309  0.5342  0.4278  0.5375
DMIOA H(1) 3.1873  3.2931  3.2072  3.4310 _ 3.5114 _ 3.4241 _ 3.5563
6 2 30
Table 6 Comparison of average coverage rates on undominated solution setsfound by the algorithms
for problem 2 in each environment with respectively 30 executions.
t 1 2 34 5 6 7
C(XDM , XDB)  0.890 0.785 0.882 0.636 0.660 0.587 0.738
C(XDB, XDM)  0.001 0.008 0.022 0.004 0.003 0.004 0.007
C(XDM, XDN)  0.802 0.321 0.486 0.521 0.500 0.526 0.511
C(XDN, XDM)  0.031 0.122 0.424 0.419 0.320 0.316 0.223
C(XDM, XCS  0.240 0.363 0.367 0.390 0.517 0.396 0.465

C(XCS, XDM) 0.198 0.107 0.176 0.182 0.353 0.374 0.375
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Table 7 Comparison of average density and average coverage on undominated solution setsfound by the
algorithmsfor problem 3 in each environment with respectively 30 executions.

t 1 2 3 4 5 6 7

CSADMO D(t) 0.179 8 0.1711 0.1753 0.172 2 0.182 4 0.184 2 0.178 2
H (1) 2.469 4 2.429 2 2.444 1 2.4617 2.406 4 2.2620 2.2525
D(t) 0.116 1 0.103 1 0.105 6 0.109 5 0.114 3 0.1156 0.116 7

DNSGAII- A
H (1) 2.3177 2.248 4 2.110 5 1.9155 1.707 1 1.577 3 1.470 4
DBM D(t) 0.0431 0.043 7 0.040 6 0.0416 0.040 1 0.040 7 0.0435
H (1) 1.4158 1.416 3 1.416 6 1.416 8 1.416 9 1.416 9 1.417 0
DM IOA D(t) 0.192 2 0.189 2 0.2613 0.2729 0.264 1 0.190 5 0.188 2
H (1) 2.4400 2.6959 2.512 6 2.7053 2.8478 2.4221 2.6371

8 3 30
Table 8 Comparison of average coverage rates on undominated solution setsfound by the algorithms
for problem 3 in each environment with respectively 30 executions.
t 1 2 3 4 5 6 7

C(XDM , XDB) 0.549 0.261 0.285 0.290 0.345 0.328 0.295
C(XDB, XDM) 0.021 0.029 0.011 0.013 0.024 0.036 0.029
C(XDM , XDN) 0.801 0.783 0.820 0.863 0.802 0.834 0.806
C(XDN, XDM) 0.013 0.017 0.009 0.005 0.018 0.008 0.014
C(XDM, XC9 0.602 0.316 0.713 0.256 0.416 0.378 0.308
C(XCS, XDM) 0.017 0.019 0.019 0.028 0.024 0.145 0.218
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