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Improved Harmony Search Algorithm in Application of Vulcanization Workshop
Scheduling

Abstract

Abstract: For solving the problem of low productivity and low machine utilization caused by unreasonable
assignment in tire vulcanizing process, an improved Discrete Harmony Search (Improved Harmony
Search, IHS) Algorithm was proposed to optimize the maximum completion time of vulcanizing workshop
scheduling. This algorithm has three processes including individual memory consideration process,
disturbance search process and competitive selection mechanism. In the competitive selection
mechanism, the corresponding individual in harmony memory or worst solution was replaced with new
solution and harmony memory was updated. That strategy made each individual in memory more quickly
fly to the optimal solution. The algorithm was simulated on MATLAB. The results show that IHS is
superior to HS and PSO algorithm. This algorithm can efficiently solve the vulcanizing shop scheduling
problem, and the analysis demonstrates the validity and feasibility of the algorithm.
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Abstract: For solving the problem of low productivity and low machine utilization caused by
unreasonable assignment in tire vulcanizing process, an improved Discrete Harmony Search (Improved
Harmony Search, IHS) Algorithm was proposed to optimize the maximum completion time of vulcanizing
workshop scheduling. This algorithm has three processes including individual memory consideration
process, disturbance search process and competitive selection mechanism. In the competitive selection
mechanism, the corresponding individual in harmony memory or worst solution was replaced with new
solution and harmony memory was updated. That strategy made each individual in memory more quickly
fly to the optimal solution. The algorithm was simulated on MATLAB. The results show that IHS is
superior to HS and PSO algorithm. This algorithm can efficiently solve the vulcanizing shop scheduling
problem, and the analysis demonstrates the validity and feasibility of the algorithm.
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1,2,1,3,2,4,2,31,2,0,3,2,2,1,1,2,1;1,1, 2,0,
3,1,4,3,2,1;3,1,4,2,0,3,2,2,1,1;1,4,2,4, 2,0,
3,1,4,2;4,3,2,2,1,1,0,3,4,3;2,3,1,4,2,2, 4,0,
1,3;4,1,3,2,3,4,2,2,0,1;3,3,1,2,2,1,1,4,2,0;
0,2,3,4,3,21,1,33;20,1,1,2,3,4,2,1,3; 4,2,
0,2,4,321,1,31,33,01,34,223,21,3,3,
0,3,2431,231,1,1,031,22;2,4,1,3,1,4,
0,1,4,1;2,1,2,1,1,3,2,0,4,1;3,1,1,3,2,1, 1, 3,
0,2,4,1,2,4,1,1,2,1,3,0;0,2,4,4,3,2,1,1, 3, 2;
3,0,4,1,2,3,2,1,2,3;2,1,0,1,3,4,3,4,3,2; 2, 4,
3,0,3,2,2,3,4,1;4,2,2,1,0,2,3,1,4,1;2,4,2,3,
4,0,1,2,4,2;3,1,3,3,4,3,0,2,3,1;4,2,3,4,3,1,
2,0,1,2;1,4,1,3,2,4,3,3,0,1;4,2,3,2,1,4,2,3,
1,0;0,2,4,4,3,2,1,1,3,2;3,0,4,1,2,3,2,1,2,3;
2,1,0,1,3,4,3,4,3,2;2,4,3,0,3,2,2,3,4,1; 4,2,
2,1,0,2,3,1,4,1;2,4,2,3,4,0,1,2,4,2;3,1,3,3,
4,3,0,2,3,1;4,2,3,4,3,1,2,0,1,2;1,4,1,3, 2, 4,
3,3,0,1;4,2,3,2,1,4,2,3,1,0;0,2,4,1,4,1,3, 2,
4,1;2,0,1,2,4,3,2,1,3,1;4,1,0,1,2,1,1,2, 4, 3;
1,2,4,0,1,3,1,1,2,4;3,3,2,3,0,1,3,3,4,1; 3,2,
4,1,3,0,2,1,2,1;2,1,1,3,3,2,0,2,4,1;1,3,3, 2,
4,3,2,0,1,1;2,2,1,4,4,3,2,2,0,1;3,3,1,4, 3,4,
2,3,2,0,0,1,1,1,3,3,1,4,3,2;4,0,4,2,2,1,1, 2,
1,3;3,1,0,3,2,4,4,3,2,1;4,3,2,0,2,3,2,1,2, 1;
4,2,3,4,0,2,2,2,3,2,2,1,2,2,1,0,3,1,4,3; 1, 3,
1,1,2,2,0,2,4,2;4,3,1,4,1,2,3,0,1,3;4,4,3,2,
1,1,2,2,0,3;3,4,1,2,3,2,3,3,1,0].

AT X HS 5925 IHS 53 LL N PSO $1v4:
3 A FVERAT A BLSEE, SEE RSN - Interl
Core i5-4590 CPU, 3.30 GHz 4bHE2%, 4GB W17,
K MATLAB R2010a ZifEszHl. HS SHik A=
CAZPERI R/ A 100, PSO SEEFRREA /NNy 100,
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h T HERR PN EE AT IR 3 Bl VRIS SIS BE
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AUFHEATHY 20 Ysest b ARt g5 R KA, deh
i, “FBMEMYTT 2. £ 3~5 =FEIRMAEER
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ERPRINE SIS

#3  ZREL 3X4VWS R} L4 S (HMS=30)

Tab. 3 Comparison of three algorithms on 3 X4 VWS
(HMS=30)

Blr ik WK meME P WiE
axqg SO 466 453 45995  3.0079

HS 468 454 4619  3.8846
VWS

IHS 458 450 4556  1.8815
axg SO 3699 3676 368385 058419
vws HS 8702 3683  369.265 053691

IHS 3685 3673 368.015 0.31824
xqp  PSO 689 661 6771  8.0368

HS 704 662 6855  10.4857
VWS

IHS 667 648 661 5.02

x4 =R 4X3VWS X HE &5 (HMS=100)
Tab. 4 Comparison of three algorithms on 4 X3 VWS
(HMS=100)

Blr ik mAE ROME O P ¥iE
axq SO 461 453 4569  2.1656
wws 1S 468 454 4612 3.2802

IHS 456 448 4527  1.9519
axg SO 3689 3676 36828 035157
vws HS 3697 3677 36896 059532

IHS 3686  366.7 367.795 0.29065
w1 PO 679 662 670.55  4.9947
vws 1S 695 662 679.75  8.1048

IHS 667 642 658.15  4.6613

#5  ZREEDUL 7X 10VWS X L4 H(HMS=150)
Tab. 5 Comparison of three algorithms on 7X10 VWS
(HMS=150)

Blr Sk mOKME M P Wi
axqg SO 460 454 45645  1.4992

HS 468 454 46155  3.8532
VWS

IHS 455 447 45265 1621
axg SO 3693 3674 368365 048608
vws HS %712 368 360295 084704

IHS  367.8  366.1 367.565 0.14239
xg SO 676 658 667.5  5.1137

HS 699 656 6784 115732
VWS

IHS 660 640 65515  3.8115

E R
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Fig. 2 Evolution curve of three algorithms on 3 x 4 VWS
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