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to introduction planning of new products
WANG Ding-wei, YU Hai-bin
(Shenyang Institute of Automation, Academia Sinica, Shenyang 110015, China)

Abstract: To solve complex constrained optimization problems, we propose a new immune- genetic algorithm. It randomly
produces a lot of antigens for production and training of antibodies. Then, an efficient immune system with the capability to rec-
ognize self and non-self antigens is consisted by these trained antibodies. We embed the immune system into genetic algorithm,
and use it to identify the illegal and infeasible chromosomes in the genetic iterations. The recommended algorithm is able to im-
prove the performance of GAs for complex constrained optimization problems. It has been applied into the new product introduc-
tion problem presented by a semi-infinite programming model. The satisfactory results have been achieved.
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Fig. 1 Structure of antigen and antibody
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3 #mE AR (Introduction planning of
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Fig. 2 Profit curve of a new probuct
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4 H%EFESHIE I (Building immune system)
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immune-genetic algorithm)
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6 ¥{H5 T (Numerical analysis)
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HORE- RN RAMBTRAROTESR
JKEH: W=3,N=1000,a =0.025F1 8 = 0.025. i
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Table 1 The thresholds of peak numbers in windows
#OFS 1 2 3 4 5 6 7
e 1-3 2-4 3-5 4-6 5-7 6-8 7-9
R 0 1 1 1 1 1 2
TR 0 0 0 0 0 0 0

2t
sy O 1 1 1 1 1 2

#HOFS 8 9 10 11 12 13 14
BHEIEE 8-10 9-11 10-12 11-13 12-14 1315 14-16
TR 2 3 3 4 4 5 5
TR 0 0 0 0 0 0 1

x" P
a2 1 1 4 3 2 3

BEEENSEIREN: NP = 100, NG = 100,
pe = 0.45,p, = 0.45. BUBMERNE 2. BTN
BArEN 6754.90 BT T, BRI 112.51 . &%
HOPKRBERRE 1 MEE—1T. 5 EERTL,
WREMEER KM 9,19 F1 20, LR 4 %1k,
FBRFEENE RN, M AERA L ABERKN, B
P AT AR R

£ 2 REBHEFEBRAHREITH
Table 2 The best solution of immune-genetic algorithm

i 1 2 3 4 5 6 7 8 9 10
x 8 15 6 0 14 13 15 11 O 6

4 {f _ -
& ] 9.6 16.5 8.0 16.5 14.3 17.6 12.5 7.2

¢ 11 12 13 14 15 16 17 18 19 20
% 4 10 15 13 1 i1 10 14 0 0

i -
mife 5-8 11.216.8 14.6 3.5 12.3 12.6 15.5

AW R LM, 2 HER G
THRESTREARENBEEERELE. THTHR
BENES L RN RAELRE 3.

0.9

0.3
0.1 GA
P e~ em—
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B3 I-GA 1 GA AT RO T 4 oAzt Le
Fig. 3 The feasible rates comparison of [-GA and GA
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KO ESHETET 65%, BEED 89%. B ik
FCAREBMAR NP BB L T GA, XH#, EH
FEREREIGF T GA M. I-GA 1 GA &/~ R4 1]
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Table 3 The performances comparison for the problems with different sizes

RABAETT % (1-GA) — BB ER¥E(GA)
B EfTEE EBEEE RER EUE BATT REEM
nxT () Bk KHWRE () fikigid HinE
10% 10 32.85 2% 3164.93 40.37 1% 2786.93
15% 12 4.7 82% 4301.96 73.44 5% 3765.08
20x16  127.43 73% 6612.90 156.71 3% 5635.53
25%18  208.71 6% 8597.59 211.36 3% 8339.99
30x20 32494 775 10398.79  364.7 2% 9881.39
40x24 70096 3% 15852.98  667.24 2% 15075.78

HEIAR, 59 GA WATITREEME /b
BRI AL K T REAR B, T 1-GA B9 T M4 R BH
£ .5, 1-CA BIENBREEE T GA. F B X
BT I-GAMEBITL T GA,FEE GA B LLLHR
KEEZHE BRABAATITHREMK.

7 2518 (Conclusions)
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