BHEE L E A

55 27 5 8 Y] Vol. 27 No. 8
2010 4F 8 H Control Theory & Applications Aug. 2010

X E 45 1000—8152(2010)08—1075—06

e B b HEAL IE AL 20 5 1k S H v ]

WL AL, EOB

(L YRR PR Rl e e s 7 #8 A IEEE A eI &, A0 77 VEFT 110870;
2. ARACRS R DV 2R S A E0H B F SR =, 3077 TERIT 110004; 3. YRFHRTAS Tl B H 364 Be, 305 YEFT 110136)

HE: Ny T IntvEAL IF $i4E 20 % (normalized normal constraint, f& FRNNC) J5 253K it 22 H FRALAL o] R0 5, K 4
P ST ENNCIT AN s A4 T 38 F e S NNC T 1, iR e BeNNC(IA NNC) 5 ik, 77 VAR S e Sk vp
W SR FERN AR, MOAH AR S FE S T 9 068 I 1 2R E A4k o 8 ) A R e B T 1, SRR A oA R 1A T 05
M AU b B R B SR ARNNCTT V2 (1 7 B AR LA 10 R, 3E T AIA NNCT7 ik GRS (1345 2 B AR Ak i)
I Paretofif 4. Z JEXTA NNC /7 VARSI BEAT T 4307 fJ5 I FHIA NNC 7y A FLEL TR EAT 2 B s iiit,
g LRI 5 3 T IR FIEFINNC I EAR L, TA NNCI7 R R D R AT I () 3R A T 5 b v 5L ELHIRE 2 H AR
Ak 17) 8 FT Paretofi# 45

KRR S S FRUEAIE AL A A T2 v e 5LEL RN 2 B Aniidb

HESES: TP18 SCRRARIRAD: A

Immune normalized-normal-constraint method and its application

LI Yong', LIU Jian-chang?, WANG Yu?

( 1. Education Ministry and Province key laboratory of Special Motor and High Voltage Apparatus,
Shenyang University of Technology, Shenyang Liaoning 110870;
2. Key Laboratory of Integrated Automation of Process Industry, Ministry of Education,
Northeastern University, Shenyang Liaoning 110004, China;
3. Department of Automatic Control Shenyang Institute of Aeronautical Engineering, Shenyang Liaoning 110136, China)

Abstract: To accelerate the solving process of the multi-objective optimization problems by using the normalized-
normal-constraint (referred to as NNC) method, we propose an immune algorithm called the IA NNC method by combining
the immune algorithm with the NNC method. It uses the clonal-selection algorithm to solve the single-objective optimiza-
tion problem by the NNC method; and extracts vaccines from the single-objective optimization process corresponding to
the nearby points on the utopia plane. These vaccines are inoculated to the initial antibody population by using the vaccine-
inoculation technique of the immune algorithm. By the combination of the above two methods, the IA NNC algorithm
generates the Pareto solution-set more rapidly. Furthermore, the convergence of IA NNC method is analyzed. Finally, the
IA NNC method is applied to optimize the multi-objective scheduling for the tandem cold rolling; it generates the Pareto
solution-set for the rolling schedules with less time consumption compared with the genetic algorithm-based NNC method.
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4 WS4 T (Convergence analysis)
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and results)

LT Ny SR IR LB 8002 A4 S
292.6 mmx900 mmDQI, 1 i N ~F 240.5 mmx
900 mm. Ftf LB fEPentium®) D CPU 3.20 GHz
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Table 1 Parameters of the tandem cold mills
LA
iIRAERZ2 4
1 2 3 4 5
I KELH 3 2000 2000 2000 1000 1000
I K/ (momin ™) 542 861 1190 1250 1250
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Fig. 1 Optimization result of ten points
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Fig. 2 Optimization result of twenty points
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6 451 (Conclusion)
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