Genetic Algorithm for a Large-Scale Sc heduling Problem in an Electric Wire Pro duction Pro cess Hitoshi Iima Ky oto Institute of T ec hnology Matsugasaki, Saky o-ku, Ky oto 606{8585 Japan iima@si.dj.kit.ac.jp +81{75{724{7467 Nobuo Sannomiy a Ky oto Institute of T ec hnology Matsugasaki, Saky o-ku, Ky oto 606{8585 Japan sanmiy a@si.dj.kit.ac.jp +81{75{724{7447 1 INTR ODUCTION This pap er deals with a sc heduling problem in a real electric wire pro duction pro cess. The pro cess is of a o w-shop with t w o subpro cesses. In eac h subpro cess plural mac hines are arranged in parallel. The ob jectiv e is to minimize the sum of the tardiness of eac h pro duct. In addition, the problem has complicated constrain ts. In our earlier pap er (Iima et al., 1999), a GA (called GA0) w as applied to the problem for the case where the n um b er of pro ducts is not large. In this pap er a larger-scale case is treated for the same problem. Three metho ds (called GA1, GA2 and GA3) are pro- p osed b y in tro ducing a decomp osition pro cedure. 2 DECOMPOSITION PR OCEDURES The genot yp e is de�ned as a sequence of pro ducts. The gene at the i -th lo cus represen ts the pro duct to b e pro cessed in the i -th order. 2.1 GA1 Step 1 Decomp ose all pro ducts in to B groups H b ( b = 1 ; 2 ; � � � ; B ) in the order of the due date. Step 2 Set b 1. Step 3 Determine a sc heduling plan of pro ducts in group H b b y GA0. In this pro cedure eac h in- dividual consists of only genes corresp onding to the pro ducts in H b . Step 4 If b < B , set b b + 1 and return to Step 3. Step 5 The total sc heduling plan is obtained b y com- bining the sc heduling plans in the order of b . 2.2 GA2 GA2 is the same as GA1 except the ob jectiv e func- tion. The pro ducts should b e pro cessed as so on as p ossible if the pro ducts of the remaining groups are tak en in to consideration. Th us the mak espan is added as a p enalt y function. It is noted that the ob jectiv e for this problem is only the sum of tardiness. T able 1: Computational Result Metho d GA0 GA1 GA2 GA3 Sum of tardiness 644486 83872 72806 58329 2.3 GA3 Step 1 Decomp ose all pro ducts in to B groups H b ( b = 1 ; 2 ; � � � ; B ) in the order of the due date. Step 2 Set generation g 1. Generate individuals at the initial generation. Eac h individual consists of B c hromosomes that are generated b y se- quencing at random the pro ducts in the re- sp ectiv e groups H b ( b = 1 ; 2 ; � � � ; B ). Step 3 Carry out the repro duction op eration in the same w a y as GA0. Step 4 Carry out the crosso v er op eration and the m u- tation op eration in the same w a y as GA0. Both op erations are carried out indep enden tly for eac h c hromosome. Step 5 If g = GE , terminate the algorithm. If g < GE , set g g + 1 and return to Step 3. 3 NUMERICAL RESUL T The prop osed metho ds are applied to real data where the n um b er of pro ducts is set to b e 560. T able 1 sho ws the ob jectiv e v alues of the sub optimal solutions ob- tained b y v arious GAs. The v alue of B is set to b e 8 in eac h metho d. The �nal generation is set to b e 10000 for GA3, and 1000 for the other GAs. It is ob- serv ed from the table that GA3 is the b est metho d. The computation time in GA3, ho w ev er, is ab out ten times as large as that in the other metho ds. If the ob jectiv e v alue is compared among the solutions at 1000-th generation, GA2 is the b est metho d. Reference H. Iima, O. Mitsui, N. Sannomiy a and R. Sak akibara (1999). Genetic Algorithm for a Sc heduling Problem in an Electric Wire Pro duction System with Three Subpro cesses. Pr eprints of 14th IF A C World Congr ess (to app ear).