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계가용 약 고려한흐름공 상 하에 Makespan
최 하 한 향상된 알고리듬

An Improved Genetic Algorithm to Minimize Makespan
in Flowshop with Availability Constraints

Kyung-Hwa Lee In-Jae Jeong

Department of Industrial Engineering, Hanyang University

In this paper, we study flowshop scheduling problems with availability constraints. In such problems,  jobs have to be

scheduled on  machines sequentially under assumption that the machines are unavailable during some periods of plan-

ning horizon. The objective of the problem is to find a non-permutation schedule which minimizes the makespan. As a

solution procedure, we propose an improved genetic algorithm which utilizes a look-ahead schedule generator to find good

solutions in a reasonable time. Computational experiments show that the proposed genetic algorithm outperforms the exist-

ing genetic algorithm.
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표 업시간< 1>

업
계

J1 J2 J3 J4 J5

M1 2 1 4 3 5

M2 2 1 3 3 2
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step1.  for( i=1 ; i<= mc ; i++)

step1.1   for( l=1 ; l<= k ; k++)

for( j=1 ; j <= | Ji| ; j++)

if Pij <= Iil 이면 할당

Si = Si – { j } 

Iil = Iil- Pij , j = j + 1 

else 

j = j + 1

step1.2   for( l=K+1)

for( j=1 ; j<= Ji ; j++)

if P - 1j <= Mik 이면 할당

Si = Si – { j } 

Iil = Iil- Pij ,  j = j + 1

else 

j = j + 1.
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표< 2> Problem Type

수Job 계수 업시간
비가용 간
크

문 수

Problem
Type 1

10 5

U [50, 150]job수

∑ 업시간 Type
20

problem
Type 2

10 10

problem
Type 3

20 10

5, 10, 10 , 10, 10,

20 ,
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. 1 5
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표 실험결과< 3>

Problem Type 1 Problem Type 2 Problem Type 3

문 %gap
CPU Time (sec.)

문 %gap
CPU Time (sec.)

문 %gap
CPU Time (sec.)

RA IA RA IA RA IA

1 26% 125 125 1 3% 345 345 1 11% 749 7501

2 16% 115 115 2 16% 656 656 2 14% 1371 1373

3 25% 89 3 13% 293 293 3 20% 779 780

4 18% 100 100 4 15% 345 345 4 19% 537 538

5 16% 84 84 5 5% 524 525 5 8% 567 568

6 29% 87 87 6 22% 268 269 6 19% 604 605

7 17% 98 99 7 21% 572 572 7 7% 5752 576

8 9% 90 90 8 14% 602 603 8 11% 560 560

9 15% 87 87 9 16% 417 417 9 11% 756 756

10 10% 97 97 10 12% 615 615 10 15% 510 510

11 20% 151 151 11 10% 529 530 11 17% 798 799

12 15% 94 94 12 18% 438 438 12 15% 752 752

13 21% 105 105 13 11% 268 268 13 15% 583 585

14 12% 86 87 14 10% 274 274 14 9% 617 617

15 20% 99 99 15 9% 371 372 15 23% 518 518

16 14% 124 124 16 14% 522 523 16 12% 531 532

17 13% 115 116 17 11% 575 576 17 7% 560 561

18 16% 93 94 18 15% 350 351 18 13% 779 780

19 16% 140 140 19 17% 395 396 19 15% 952 953

20 14% 76 76 20 6% 267 267 20 9% 895 897

Min 9% 76 76 Min 3% 267 267 Min 7% 510 510

Avg. 17% 103 103 Avg. 13% 431 432 Avg. 14% 700 700

Max 29% 151 151 Max 22% 656 656 Max 23% 1371 1373
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