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An Application of Genetic Algorithms for the Job Shop Scheduling Model

in an Electronic Dartboard Factory
*1 *2
Vijitra Kitchainukoon and Vichai Rungreunganun

King Mongkut’s University of Technology North Bangkok, 1518 Pracharat Sai 1 Road, Wongsawang, Bangsue,
Bangkok 10800

Abstract

The job shop scheduling problem (JSP) is extremely difficult because it is time consuming. It
requires permutations of work procedures constrained by the sequence on the machines. Traditionally,
the algorithm used for solving the JSP is the branch-and-bound method, which takes considerable
computing time when the size of problem is large. Genetic algorithms are proposed for solving the
problem. The first step of genetic algorithms generating an initial population randomly, including the result
obtain by some well-known priority rules, such as shortest and longest processing time. Then, the
population will go through the process of reproduction, crossover, and mutation to create a new
population for the next generation until some stopping criteria were reached. This paper presents genetic
algorithms for the job shop scheduling problem of the dartboard factory. The objective of this research
was to reduce the makespan time. The dartboard planning order is consisted of 129 jobs which were
processed on 17 machines for producing 80 units. The result shows that the makespan time reduced from
7,614 minutes per 80 units to 2,005.8 minutes per 80 units. The makespan time reduction was 5,608.2

minutes per 80 units.
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Mechaine (i)

1 2 3 q 5 6 7 8 9 10 11 12 13 14 15 16 17
Job (j)

1 3(33) 4(138.2) 2(61) 1(33)
2.1 161.1) | 5(220.9) 2(51.8) 4(a5) 3(132.2)

2.2 1(100.8) 2(204) | a33.1) 3(17.1)

3.1 161.1) | 3(181.8) | 4(237.5) 2(39.6) 5(45.3)

3.2 1(61.1) 3(231) | 4(193.3) 2(39.7) 5(20.4)

q 1(53.2) | 966.1) 2(98.7) 7(22) 3(25) 4(22.6) 6(77.2) 5(55.2) | 8(31.1)

5 1(33.6)

6.1 1(33.6)

6.2 133.6) | s6(66.1) 2(132) 3(57.8) 433.1) | 5(132.2)
7.1 1(45)

7.2 1(65) 3@0.8) | 233.1) a33.6) | 5(55.7)

8 1507 | 390.2) | 5(aa.1) 4(22.6) 2(20.5)
9.1 2557) | 3(77.3) a12.1) 1(45.2)

9.2 1(50.1) 2(50.1)
10.1 2(318.5) 3(73.3) 1a52) | a(19.8)
10.2 1(50.1) 2(50.1)
11.1 2(286.9) 3(14.9) 1452) | aa7.10) 5(24.9) 6(16.5)
11.2 1(50.1) | 2(50.1)

12 1(336) | 3(90.9) 4(17.6) 2011

13 2(2289) | 4(99.2) 5(40.8) 1(45.2) 3(22.6)

14 1(17.12) 3(154.5) | 214.3)

15 1(33.6) 2(111.2) | 3(16.5)

16 1(33.6) 212.1) | 3(115.6)

17 1(33.5) 2(12) 3(115.7)

18 1(33.6)

19 1(66.7) 2(20.4)
20 1(33.6) 3(12.1) 2(20.4)

21 1(33.1) 2(11.1)

22 1(33.1) 2(11.1)

23 w61 | 2a7.0) a12.1) 3(51.3)

24 1(33.7)

25 1(22.6)

26 1(22.6)

27 2(30) 3(30.9)

28 1(33.6)

29 1(28.1)

30 1(28.1)

31 1(33.6)

32 1(33.6)

33 1(33.6) 20200 | a33.1) 3(17.1)

34

35 1(99.8)

36 1(99.8)

37 1(99.8)

38 1(22.6)

39 1(22.6)

40 1(22.6)

a1 1(132.9) 2(42.9)
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