A Selection Sc heme in Genetic Algorithms for a Complex Sc heduling Problem Carlos A. Brizuela Ky oto Institute of T ec hnology Matsugasaki, Saky o-ku, Ky oto 606{8585 Japan cbrizuel@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 Extended Abstract Studies ha v e sho wn that the job shop sc heduling prob- lem landscap e, without b eing a rough one, has its lo cal optima widely spread through the whole solution space (Mattfeld, 1995). Th us, w e need a metho d that incor- p orates a lo cal searc h t yp e pro cedure k eeping at the same time an adequate degree of p opulation div ersit y . W e c ho ose to mo dify the selection pro cedure of the standard Genetic Algorithm to ac hiev e this goal. The selection metho d w e prop ose here consists of a partial en umeration of neigh b ors of a set of sampled individuals to con trol the algorithm selection pressure and to k eep, at the same time, an adequate degree of p opulation div ersit y . The metho d is applied to a set of still op en b enc hmark problems. The neigh b orho o d generation metho d (Critical Blo c k Metho d ( CBM )) uses problem sp eci�c kno wledge to impro v e accuracy . This is ac hiev ed b y building neigh- b orho o ds based on the sw ap of op erations b elonging to the critical path, and that are to b e pro cessed on the same mac hine. This pro cedure w orks as one step hill clim bing for eac h neigh b orho o d but elemen ts of b etter neigb orho o ds ha v e higher probabilit y to surviv e. The idea of applying the metho d to still op en b enc hmark problems is to tak e the c hallenge of generating the b est upp er b ounds for these problems, most of whic h come from the op erations researc h area. Since all p ossible sw aps are p erformed, the neigh b or- ho o d size b ecomes big and the computation cost is higher than in standard genetic algorithms. Ho w ev er, the neigh b orho o d size can still b e reduced b y a v oiding the use of in ternal elemen ts as it is done in (No w- ic ki, 1996). By doing this w e could increase the div er- sit y and reduce the computational load. The decrease of computational load will allo w us to go deep er o v er go o d neigh b ors, i.e. instead of going only one step in the CB neigh b orho o d w e can go a greater n um b er of steps. This will probably lead us to still b etter ac- curacy results. F uture w ork is aimed to v erify these h yp otheses. T able 1 sho ws the results for the famous FT10 (10 jobs and 10 mac hines), and other 15X15 problems. Here, TD03 to TD09 are still op en problems while FT10, and LA36 to LA40 are solv ed ones (the optima are b old faced). The accuracy results are within 1.7% to 5.8% o v er the Best Upp er Bound ( BUB ) a v ailable to date. These results are motiv ating since they can still b e impro v ed. T able 1: Mak espan a v erages and b est v alues. TD03-09 op en, FT10 and LA36-40 solv ed. Problem CB Metho d Av erage - Best BUB TD03 1272.8 1252 1218 TD04 1222.5 1207 1175 TD05 1262.8 1248 1228 TD06 1280.3 1258 1240 TD07 1260.5 1249 1228 TD08 1270.5 1261 1217 TD09 1347.4 1318 1274 FT10 943.9 930 930 LA36 1311.7 1292 1268 LA37 1454.9 1437 1397 LA38 1256.0 1242 1196 LA39 1254.1 1250 1233 LA40 1254.4 1246 1222 References D. C. Mattfeld (1995) . Ev olutionary Searc h and the Job Shop. Springer-V erlag. E. No wic ki and C. Sm utnic ki (1996). A F ast T ab o o Searc h Algorithm for the Job Shop Problem. Manage- men t Science 42 (6):797-813.