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Design a model of a genetic algorithm-neuro to solve
Fuzzy job shop scheduling problem in the case of
multi-objectives (Case Study)(Quoted Research)

Prof. Mohammed Abood Tahir
Resercher : Abdulkareem Abdulameer Abdulkareem

Abstract

This study adopted a methodology of work to build a hybrid
model using the artificial intelligence systems, which is
represented in Hopfield neural networks and the genetic
algorithm .Resolving any Fuzzy Job Shop Scheduling Problem
(FJSSP) is through fuzzing the processing times by a triple fuzzy
number and fuzzing due date by a double fuzzy number.
Hopfield's neural networks are used to improve the performance
of the genetic algorithm by generating an initial generation of P
size, represents near-optimization solutions, used by the genetic
algorithm to perform mating, crossover, and mutation. The study
was applied to Al-Ghadeer Printing and Publishing Co. Ltd.,
where the fuzzy processing times and the fuzzy due date of the
four different jobs were processed by eleven machines according
to the nature of the job and based on the data in the company
records. Finally, the study was able to reach a set of conclusions,
the most important of which is to achieve the hypothesis of the
involved research. The hybrid model proposed by the researcher
will be better in obtaining the optimal jobs sequence, to reduce the
finish time and to reach customer satisfaction by delivering the
product at the due date through the method of fuzzing the neural
networks and the method of fuzzing the genetic algorithm.
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. (5) Aalaally ;oiia g0

LS5 (Job) dae JS) Al Lpad¥) Con (3815301 jdie Ao d.m.\ WAI 7

(768) Aalaally a5 S 5 63 jaliall Jlae ¥l 220 (e L.A)n s, :NTAI .8
(9) Ualaalls om0 LS 5 julaall mrea e Lia M 4a 50 :0pt_fun .9
.(Job) Jae JSI a8 siall eleis¥) 2 5 :E(C;).10

Al + 2a% — 38

. ... (10)
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(Objective function) <iagdl 4l ;G

maxZ1 = min Al; <
max z2 = AAl +»
max z3 = WAl <
max z4 = NTAI <

max z5 = opt — fun
thadiicial) oliba) slS3) daki) ;
M\M\ ouJMjAAMS&M‘\AJMM\MJJUﬂ\dA& u\gha
Completion ) Ja¥) iy clua s & all (e (P) 4l Jsla ad s .1
Al aladiil iy (Fitness Function) sl dlay (job) Jdee S (Time
Al Al jall A 3ol A1aS ool

2) Vi=1{12,..n} ... (1D

i

\Y
J
F **
(.

c3
Fit = max -
DU

48] 3
J Jaall izl Slasy) ey =C3
A MQMY\ ‘)he.L:L\—DUZ
L) Jaa) (pe 3ol Al Cavn 9450 Jusadl s a3y o (Elitism) 4 2
A Jaal b s )yt el
El=px0.5 .. (12
Lnlidl 1Y) Ll ds el o2 aalii i(Selection) LYl 3
(Tournament selection) s/ ksl 48 )k aladin) aiws 3 oz o 330 dlee ¢l 2
G 31 bl dlae (5 a3 & caainall (o 4l sde 3 ) a2 58 16 LAl Alidiall
Z 95 e alY cpa b Juadl sl 5 5Ll Al
O Sl g s 9 S Jalits dilaall 028 Jiai ;(Crossover) ) Jalsll - 4
G (Arithmetic Crossover) (sl Jalaill Cslal aladiul st oLyl

-l Adaleal)
Child1 = a X parentl + (1 — a) X parent2 (13)
Child2 = a X parent2 + (1 — a) X parentl '
(0,1) O s ) sdie 230 @ Aaih )
e aY asuses S S cliall sae (e 0.02_45) a4 (Mutation) 58kl .5
5kl il
Mu = (m xn) x 0.02 ... (14)
selaCll Al Gl g 22l el ad il ) yall (e G (4c5c6) laall ) <5 a6
.2&! (fitness function)
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_(p-ED

G

... (15)
2 ;

Gl il (e (2XG) e smal e Yoy ol 6 5 (o) waall Jaall Jlagind 7
(3) 5shaall (e 23 el e N uleall ) S5 a8

Lot A3l g (HNIN) Al g8 dmaaal) Gl Jas S ghad ]
(.Lééd.as&QM\M%&J\&;)@)Y\;J,\]\Q\ﬁj\gm 1

Sijk = Si(j—l)k + Ti(j—l)k ,l = 1, ey 1 ,j = 2, ey m,k = 1, e, M e (16)
rolial peam ga S 5 coall il e slaie WU (Y1) el pdige Ziska oladd 2

Yipk= 1ifSiijSpik Vp>i,1=/5i (17)
Yipk=0ifsijk>splk Vp>l,1¢l R
(Sl spanll) Ly LIS e b e (Y1) Aisdall S35 3

p = xm@-D ... (18)

o 2 - 3
dakll o2a Calli (RC el Wl e 5 (resource constraints) 2l sell asé 3
Ll MDG.AJALASJQMM S (b X 2)

(RC dzhally 3 gall 258 dpa ) 53 (S)JSd)

[10] :saaall o
‘RC 4 o) 3
RC1 = ... (19
1 Other wise
0 if Sijk — Splk — tplk + H X Ylipk >0
RC11 = .. (20)
1 Other wise o
o)Al

40 BHM&M\%/JL\AS;\}”JBJ\J:}“Z\TASOQJM:\ZT]JJJZJ.AA



Sl udYlue a Sllae Eall) coodlh dge dene ]

Jad¥) 253 JMS (4 S e e Joawi e a) a1 (s sbw RC e Alla 3
Wi

SC b Wl 3 ns (Sequence constraints) Jdulodll 3 o8 dada alay) 4
:c\_'mi dS.:dh C...\A}A LQS}

SC

(M)

SC=0 SC=1

iFS>0  ifS<0
—wf I +wf
_;'ti(i—l)k / -
d L
bias
e N\
(‘3/ .
Si(j-1)k Sii
(SC A8kl Juulaatll) 3 5.8 4303 ) 53 (6) JS)
[10] :saaal)
;Qi Si
NS = Sij1 = Sig-nx — tig-nK ... (2D)
0 if NS>0
SC = )
1 ifNS < 0 o
PR e (sl 2g) S dad e Jimi o) al by 1 gsbon SC dad Adln
JWE i) 290

a5 b SC s RC af pren (Aa (4,3) wishall )5 5
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call e 6
(Completion Time) Jdae JS1 oLVl i g Qs o

C3 = S3(:,end) + T3(:,end) ... (23)

;O\ .Ai

(Job)Jlee W) IS 2Ll i) i g Jiay (Nx1) da 3 (e 4nie =C3
(Job)due ¥ IS eay iy Al Jiay (Nx1) 4a 2 (e 4230 =§3(:, end)
{(Job)Jle ¥ IS dallae 5 jal Jiay (Nx1) 222 e 433 =T3(:, end)

:e\_'mi PARIPIA (ETWEN c(Sl) uﬂ)ﬂ\ )J.:}A L_ﬂ.u; 0:0
3

C
51=D—£]'2 ;i=1{1,2,..,n} . (29

l o 3
0 Jaall Gliatin) g ) el =DU?
Max(ST) el day)
dall (A g sl i sl i gil) iy ] s sy 5l al Max(ST) e 13) 7
< hadll G Jlae Y1 Judaadll a3 () 3591 Ao Jaand ol jal @lld lae Le Y
Al
Aalg e ST S| Aad Al Jandl 3ass o
ST A Jili Coags Jaall 13 Lalil) cililaall (mny Jualasty s o) jal o
Al Judiall s Y Akl 4 alay) o
Jall A Jsasll 5f 550 5000 dlenll IS5 o3 (3) 55kall g a1 8
el
(Appand-daiaal) 43a ) 51 Cangd) a1
Sl all e P Ll e Y AR Al i
B (A i ge LS g dncanl) S aladinly Lasd i &5 diuda (S0 lal) slal 22
(1)
Lae i Lt 55 «Ja JS) (Fitness) o6l ally (s -3
(2) Bshaall (e 22y (1) AL dania gall 5 diadl 4 ) &) Jae -4
Agnanll-dial) e )l Al Jee a5 ool JSl1
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LY A8yl @l ()5S ol e e A i Gl ) Jod A8 Jud e
Gl & dagall 5a¥) (e dpa il i) aay AN LA ) daaia i S
z3sall 4 jlaa DA (e 3 sl LAl Cansall 138 8 J st dlisia &l alal)
fe zasalll Ljlie ) Al ol dagdae J8 (e aadieddl GsluYl e 7l
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Gy e (4) dsan paal) 3855 J8 e Aeadiidd) Aol salt PR o1
-l C._\L\.J\ ‘_A:; d}.aal\ (‘3 (]) J}J.; u_\.u..a.d\ Q\QJL;A\
Al J (e dadiiinial) A gaal) s dles JS) uudaal) gl cB g (5) Jo2
dles JSl uudaal) dadlaal) 2

= I

(63.5,93,133) || (59.5,87,125) || (51.5,75,109) || 47.5,69,201) || (39.5,57.85) || (25.5,39,61) | (1752745 || (@535 | <
M8 M7 M6 M5 M4 M3 M2 M1 E
(4,7,11.5) (3.5,6,10) (35.8) (1.5,3,5) 0512 &

M9 M8 M3 M2 M1 E

3.5,659) I (415,61,90) || (39.5,57,85) || (25.5,43,69) || (17.5.27.45) || &

M10 M9 M3 M2 M1 E

(4.5,8,12) (4,7,10.5) (35,7.5) (1.235) (05,1,2) (0,0,0) =

M8 M11 M6 M3 M2 M1 E

48 i) 0 cpe daadiioial) Qgand) o alaic Yl : jaaal)
A Al g (e dediiviall A gaad) v Guudaal) £l Cld g (6) J g
Grudaal) plgily) cd g
I TR T T
INECI R B T
A AN U8 e daatioid) A gand) o slais YL : jaadl)
AS yad) A gan cans (3815310 yi3a (7) Jsiad)

A AN S8 e daadioid) A gand) e slais YL : jaadl)
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Mg (9 (33 (25 (09 . (as M1
(41115) (35610) (358) (1535) (0512)
M9 MB M3 M2 M1
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sws
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5_Aliad)

4yl 41 gasl) bl g 7 iall CAJA.\S\@U\AU.‘& Aol 1 juaal)

J8 (e 7 siall 3 gaill aladinly Walag) a3 Al A gaad) o o3le ] Jsanldl (e a3l
33 ganall il g AeLdall yoaall 4S50 8 (e pdiiosal) A gaall (e Juadl Caallll
e (S5 pdse JB (G pEise Jaea) deadiiall da)Y) el s
A b (oalidl Juell axe e Lol jdsey (Jandl Bpadl cava )l
.(0.8=lam)

b 5 A R Al JMA (e 43l 1L
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_ L, G ~935+115+76+10

AC = o 2 = 47.75
:(Membership function) syl la 2

1 : Ci < dl

up(Cp) ={ =% Ldl < G < d? N TH)
0 : d2 < Ci

up(Cy) =1

up(C) =1

up(C3) = 0.8333

up(Cy) =1

daagalls i) ziselll (e lggle Jpanll &l gl e ey

(9) Jdsaall

dadlaall b oY) Gua £lgiiY) Cdg (13) Jgaad)
g ALl 7 gadll & gan 5 488
e, T o
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A8 80 dallaall cld ) aan plaiiy) Alla (14) Jgaad)
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il gl o MYl A8 pad) A gan aa 7 yilal) z3 gail) 45 184 (15) Jgaad)
Aidal) Anllaal)

cm‘ﬁ\ﬂ\alnu}u
@ GJJA-\S‘ Al gas 5 AieVL 1 jaaall
iy Jara (o J8 2 el 23 gaill oLtV Gy Jara oMed Jsanll (e Jaadls
sl Jls0 ad ases o ) ALl AS 00 8 (e aadiall GosluS ey
(uadl Caaldl U8 (e deaiiveall A gaall () e a8 Laa 5 caal 5 (5 sl
rgpand) ciladd) g Abad) daa ) 530 ga Aa yiBal) 73 gall) 43 L84 2-6
i e ))lsa el ZAsadll aladiuly A gaall g i 3 al) oda
o Lkl DA e dpuaall G0l dal) 4l sall Agaall 5 dpuaal)
e (17)3(16) Jsaalh mase LS5 (10%10)5 (6%X6) Ann (o (KA
O ) Al gy AN o sl G pe 3 e AREA) IS gty (I
) (aaall Jlal¥hel Sl axe 5 il Jis 30 a5 IS (e A3 dalasly)
aa¥) Wl o il e dalilly oY) A3l dia (1000<500) a5 s
Gl pdsas AV o Jeal daliadl dagy Y (ol Aglacia (pilSiall Al
.(lam=0.6) 4l Al s (Jam=0.8) V! Aaall J sisall
(6%6) 422 (e (AY) AUl (16) Jyaadl

Agles (S Guudaall dallaall cd g
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81 88 (9 1011 || @e 8) (1 3, 5) (1 35 || 1© 14 17) 6.7 10) . M,
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89 || @79 6912 || 61213 I ©1216) | 191112 | @se) 3 g
) M4 M6 M2 M5 N M3

5260 || 6810 [ @57 (5.,8,10) G.7.8) @45 || @28 | 4
) M2 M1 M3 M6 M5 M4
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C T T T T T T 1
) M1 M4 M6 M2 M3 M5

[12] :omaal)
(10%10) da 2 (e 40 A8l (17) Jg2ad)

i e 0y oo dy "
|
0P10 (0.0 (0] 0oPr7 0P6 0P5 0P4 0P3 (0):4] 0P1
S A I I I B VT Il R W T P
SRR EE R R EE R
SRR EEEEEE
S EEE R EEBEREEEE
SRR R R R R
R R R E R R
e N N T T I I T T B Tl
N EEEEEEREEE R
S EEE R R R R E R
N EE R EEE R R
[12] :aadl

SV dall dlasy andiuaal) o slu¥1 s ASEA £ 93 uen il Jidad DA (g
(18) Jsaally Ana gall i) e J gomsll a3 «SPSS zali s aladiuly
OilCial) MSL aniiieal) o) caa Jalal) il 45 B (18) Jgsad

(10x10) 48l i (6x6) A9 Ui
Sl

GA- GA-

0.8758 | 0.9919

0.9924 | 0.9924

0.9804 | 0.9923

0.03674 | 0.00021
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0.06518 | 0.00306

0.8760 | 0.9921

0.9599 | 0.9926 | 0.9926

0.9355 | 0.9806 | 0.9925

0.0465 | 0.03674 | 0.00021

0.3 04 | 09 05 | 0.6667 1 .3

01 | 09 1 1 1 1 -
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<Ay
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