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ABSTRACT

There are considerable concern on the methods for the efficient utilization of the test-resources as increasing of the
number of the tests for functionality and performance verification of weapon systems. Furthermore, with an increase in
the complexity of the resource assignment the decision support is required. Test resource allocation is basically the
same problems as conventional NP-hard FISP(Flexible Job Shop Problem), therefore empirical test resource allocation
method that has been used in many decades is limited in the time performance. Although research has been conducted
applying the genetic algorithm to the FJSP, it is limited in the test resource allocation domain in which more than one
machine is necessary for a single operation. In this paper, a variable group genetic algorithm is proposed. The
algorithm is expected to improve the test plan efficiency by automating and optimizing the existing manual based
allocation. The simulation result shows that the algorithm could be applicable to the test plan.
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FISP= N7HS] ZFQfo] M7 2] 7| Aol A =3 == A
o8 Eh ZF 2(job) A WA o] E7HeRE
7] A Z2H(operation)& Z3}5}11 QJTH6].

Ji={L<i<N} : zrelo] 13

Oij={1<i<N, 1<j<Oi}:zlio] 7|4 z2}

Mk={1<k<M}: 7|7 ¢] &3t

Pijm : 7] Almof| ] 244 i2] 7| Al 22l o] 48P A |17k

rm: 7| A1Z2%j7F e 2sh= 714 m (Bashi 1,
ZQsHA| 2O 0)

N M
A@{§j§jgﬁj W

i=1j=1

Table. 1 Processing time table of and FISP

Job operation M; M, M3 M,
Ji Ou 3 4 1 5
Ji O1n 1 5 3 3
J O 4 3 4 4
J2 Oz 3 1 2 4
Ja O3 5 5 3 1
J3 Oa1 4 3 2 4
J3 O3, 6 2 2 5
Ja Ou 4 1 5 3
Js Os 2 1 1 2
Ja Ous 1 1 3 1
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Table. 2 operation that have multi machines simultaneously

operation 011 012 021 022 023 031 032

machine

group(MG) Mi | My {M1,M2} {M1,Mz} {M1,M;,M3}| My | M,

Table. 3 spending time of each operation and variable
group(VG) size

Job operation VG size My | My | Msg | My
J On 1 3 3 3
Jh Or2 1 3 3 3
J Oz 2 4 4 4
J Oz 2 6 6 6
J Oz 3 8 8 8
J Oxn 1 6
Js Og, 1 2 2 2
Js Oun 2 5 5 5
Js O 2 5 5 5
Js O3 3 7 7 7

32, gMA EH

VGGAS| @1A| AL 71422 AHOA)T 7|4
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Table. 4 example of chromosome

Job N s J3 J1 Jo J3 Jo Ja Jo Ja
OA| 1 4 3 1 2 3 2 4 2 4

MG | M,

MS| 2 6|4 |1|8 3|58/ |6]|5

Fig. 1 analysis of chromosome
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Fig. 2 scheduling result example using chromosome
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Table. 5 simulation option value

option value
populations size 200
fitness scaling rank
selection function Roulette
elite count 10
crossover fraction 0.8

mutation function gaussian (scale:3.0)

scattered
2,000

crossover function

generations
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Best: 24 Mean: 27.0925

*  Bestfitness
. *  Mean fitness

Fitness value

0 200 400 600 800 1000 1200 1400 1600 1800 2000 .
Generation .

Fig. 3 fithess value of every generation
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