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Research on Hybrid Ant Colony Algorithm for Job Shop Schedule

SONG Xiaoyu, WANG Dan
(School of Information & Control Engineering, Shenyang Jianzhu University, Shenyang 110168)

Abstract 1t is hard to get solutions in job shop schedule problem using by single algorithms. This paper proposes a hybrid algorithm for job shop
schedule. The ant colony algorithm which plunges the local situation easily is used as a global search algorithm. In addition it proposes taboo search
algorithm based on a new neighborhood search method, and the TS algorithms in the method are used as local search algorithm. Because the TS
algorithms have the stronger local search ability, and it can overcome the disadvantages of ant colony algorithms, so it gets satisfied solutions for job
shop scheduling. The experimental results show that this algorithm can solve typical benchmarks problems efficiently, such as FT10, LA24, LA3
efficiently. The hybrid algorithm gets higher the average agreement compared with TSAB and PGA.
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n < DetermineNumberOfAnts (P)//

InitializePheromoneValues(z )  // o as e 16
while do I B = .
forj=1tondo [ & ﬁ_” _64 ﬁ
ConstructionSolution () // 23 s4 46 65 L6
end do E . [ [ ]
43 53 34 1,5 2,5 6,6
ApplyLocalSearch() /l . 0 . ]
ParallelTabooSearch(P))  // TS 42 52 12 33 26
Sip «— argmin{C,,.x(S)} ﬁ-_
6.2 3.2 2.4 1.4
Update(Siv, Sbs, Stv) [ [ |
ApplyPherononeUpdate( 7 ,S,,)  // >
cf « ComputeConvergenceFactor(z ) // 1 FT06 Gantt
if ¢f > 0.99 then
ResetPheromoneValues( 7 ) //
S, < NULL
end if
iter++ ( )
end while ( TS )
End TS TS
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) 1 TSANT 10
1 Jp(v) IJn(v) v
Mp(v) Mn(v) 110
St(v) Et(v) TSANT PGA TSAB
v Makespa (s)
FT10(10x10) 930 930 937.6 939 960.4 941 964.3 62.58
St(v)=Et(Mp(v))=Et LA02(10%5) 655 655 659.2 655 670.6 655 673.8 16.37
(Ip(v)) v LA19(10x10) 842 842 863.8 842 872.6 842 879.7 61.89
LA21(15x10) 1046 1055 1090.5 1060 | 1106.7 1 064 1132.1 208.36
1 (1,5) LA24(15%10) 935 944 950.9 950 966.4 951 972.8 215.91
(1,4) (3.4) LA25(15%10) 977 977 988.5 980 993.4 988 1008.2 206.82
B B LA27(20%10) 1235 1269 | 13522 1337 | 14526 1316 1396.5 309.57
St(1,5)=Et(1,4)=Et(3.4) LA29(20%10) 1153 1235 1312.6 1258 | 1336.1 1235 1363.7 301.46
1 LA36(15%15) 1268 1330 | 13788 1292 [ 13463 1311 1389.7 381.26
(1,5) 24) (1,4 LA37(15%15) 1397 1415 1463.7 1444 | 14932 1476 1503.9 366.37
’ ’ ’ LA38(15%15) 1196 1208 | 12638 1239 | 12956 1215 | 12827 372.15
(1,5) (3.4) LA39(15%15) 1233 1233 | 12895 1275 | 13057 1287 1317.2 376.19
LA40(15%15) 1222 1229 | 12438 1271 | 13185 1286 13223 388.96
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