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Genetic Algorithms for Machining Task Scheduling

LI Haolin, DING Shangjie

College of Mechanicd Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract Production scheduling is one of the key technologies for the automatic control system, and is able to influence the desired
economic benefits. The purpose of the scheduling is to shorten the manufacturing cycle, to improve the utilization of resources, and to
ensure the production task that would be finished in time. Based on the genetic algorithm method, the problems of production scheduling
in the workshop are solved. The distribution of the processing tool is considered as a primary constraint during the process, and the order
of working process is also considered. The order crossover (OX) methods and sequence variation method are used to complete the genetic
variation process. The scheduling is combined with the tool management in the algorithm; therefore the result is much closer to the actual
situation. The system is able to complete the production scheduling and cutting tools distribution according to the manufacturing task and
task rank. The interface for the operator is also programmed to make sure the system could be used in the daily work. The computational
results show that it is effective, and the scheduling results are optimized. The system mainly possesses task arrangement, production
scheduling, and cutting tools management functions.

Keywords machining task scheduling; genetic algorithm; tools distribution; chromosome coding
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Fig. 1 Schematic diagram of scheduling model
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Fig. 2 Flow chart of genetic algorithm

3.1 ZmEGiEiE

ACHH Visual Basic HAFSEIAZ O BILM HE , R
Az TR 2 A5 B BE DL A R (O R R A A R A I S
O TAHE BB E B ORAETE B e b (18] 3), B 55t

| |WorkPiece [#orhachine [Process [Toc1sHo |'I'orkiniirne |ToolSituati on |\'forklu1 |Deadline
| |ot.o1 WL B2 W3 EhimyhE 050001 20 EE g 2010-12-5
| |ot.o2 M B2 W3 MBIl 010001 30 EE & 2010-12-5
| |o1.03 0l M2 W3 SRS 040001 10 & B 2010-12-5
| |o1.04 W M2 W3 SHE-NL 010002 20 EE 6 2010-12-5
| |oz.01 0l M2 W3 FMZeRTL 050001 40 & 3 2010-11-10
| |o2.02 m M2 W3 SR 010001 40 EE & 2010-11-10
| |o2.03 nl M2 M3 SHEL 050001 20 e 3 2010-11-10
| |os.01 m B2 W3 SMEashIL 010002 15 EE 4 2010-11-5
| |o3.02 Hl M2 B3 SR 040001 30 " 4 2010-11-5
| |os.03 W B2 W3 ERimAE 050001 30 EE 4 2010-11-5
| |03.04 Hl M2 M3 el 030001 15 & 4 2010-11-5
| |os.o5 M M2 W3 HERE 010002 30 EE 4 2010-11-5
| |o4.01 01 M2 W3 SHEEE 050001 30 EE 2z 2010-11-15
| |o4.02 m M2 W3 SME-NEL 010002 30 EE 2 2010-11-15
| |os.o1 Wl M2 W3 EER 030001 40 EE 3 2010-11-15
p |05 02 m B2 N3 SERE 060001 20 EEE < 2010-11-20

B 3 &EFESITHIR
Fig. 3 Schedule production tasks
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Fig. 4 Sketch of order crossover process
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Fig. 5 Sketch of chromosome variation process
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Table 1 Tools requirement list
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Table 2 Results of first generation scheduling
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Table 3 Results of 10 th generation scheduling
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