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Abstract

In this paper, a hybrid genetic simulated annealing algorithm is proposed for flexible shop sche-
duling problem. The algorithm uses genetic algorithm to solve the problem of sorting and global
search. It uses simulated annealing to perform local search. In the process of solving, the machine
is allocated according to the load condition of the machine. The effectiveness of the algorithm is
verified by an example test.
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ANRERH T —18 TF48 52 2 G N T & 1 2 BO R R B 10 R O T S84 (g P b i) 358, R B 10755 A A FH
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D) THET ={J,Jy 0, SR IANTAE, 1<i<n;

2) WM ={M,,M,,-- .M, }, M5 jSHLE, 1<j<m;:

3) LF#0={0,0,,-,0,}, O N i MTHMIF, 1<i<n;
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FHIE o
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Figure 2. Gene variation graph
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Figure 3. Algorithm flow chart
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IR 3. BHTEBERAE, PEAMRERNEME . TP MELFR, Rk B AR AL R R — AR
Bfo

IR 4 TR XA, 330 AMABH TR K EEE, AR P, AR JI W2 75 452 28 SCERAE TS
BIIHAE, SRIE FARYE Metropolis HEWI W& B 452, WIRAREM %, EEIHTZ VIEEEDHI
A DA Z MR Z JE EN T — 2

WUR S T REAE, BRI R AT LR KERAE, RIE P, BRI 58258 X ERAERT
BN AMAE, A5 AR Metropolis HEWI AW B HZ, WRAREW S, HEMITEREEERIH
AT DI Z AR 2 JE3EN R — 25

W 6: WRIEARL,, =a-1 W HEFHATER.

SBUR 7 BTSSR, B R A M, &k IR R AR I B IE 3 4k
ESS yW=RESIR P S Gy A I

FFRAE I 3 Fios o
4. HELEB RS

BEEAT RSN Intel core i3+ CPU F 47 2.4 GHz. 4 GB N1~ Windows 10 #/E &%, 3% Java
EEWE. EEOFESE. MBI 100, SAIEFHRCEEL 200, HIEAIRE N 1000°C .
4.1. fIERKE1

B —FhE A2 5 5 LA FT06+ FT10. FT20 13X =AM B i) dAE AR B E [ 117, K FE At STHREE () 092
BEAT SEMURITHS, ARSI R AT 1 10 (X0 B SE-FIME, W U 5 HAR SRR T o et ax i
Fy3AFE GT-GA (Giffler-Thompson GA). GP-GA (Generalized-Permutation GA)%5 . SEIG4E R L& 1.

Table 1. Comparison table of the results of experiment 1

F 1. LE—ERITLEE

Hik FT06 (6*6) FT10 (10%10) FT20 (20*5)
AU 55 930 1165
GT-GA 55 930 1184
GP-GA 55 936 1181
SB-GA 55 938 1175
P-GA 55 960 1294
ALEE 55 960 1175

XFFHRAESEA] FTO6 10, AFERME ORI SIS B AR, XI T FT10 5 FT20 il @h 515 3 AL
it FRATT NS00 5 3R — A5 B A ST b (1R T8 A SR S AR AR A LBl BT 5 A B . R, ki
i & T A T e ffE o, RIRE S ALERE AL 7 80 T Kon TR E, AP R ALES 2 e K 67k
W, P 4 BoR T FT06 &AL AR Gantt .

4.2. (AR 2

S AP SCRR (1 2] 3R T ML RN RS, i ESIRE 6 S TARE 10 AL
BN, JF HEA A B 6 BN T T Rsd], Hn w2 fros.
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Figure 4. Optimal scheduling diagram of FT06 example
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Table 2. Job shop scheduling example table
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HREE

Continued
Os3 5 - - 8 - 11 - 9
O - 3 - 11 12 5 10
Ous - - - - 8 - 8
Osg 1 - - 5 - 7 - 8
051 6 - - - 3 -
Os; 3 - - 7 - 6 - 8
Os3 - - 9 - - 1
Js
Os4 - 7 - 1 - 9
Oss 5 - - 14 - -
Osg - - - 5 8
O - - - 10 8 -
Os2 - - - 3 - R 3
P O3 - - - 10 -
Ogs - - - - 9 - 10
Oés - - - 4 - 7
Oe - - 13 - - 15 - - 14
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Figure 5. The optimal scheduling diagram of job shop scheduling ex-
ample in experiment 2
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Table 3. Test and comparison results of Job Shop scheduling example table

= 3. FENFHEEBIREMN T LA R

Cmax Ttotal T N Cmax
min 53 211 21.1 9.731
SCHR[12]
avg 54 218 21.8 11.028
min 51 223 223 4.954
A3
avg 52 226 22.6 5.687
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