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1- Ergonomic Job Rotation Problem (EJRP)
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1- Simulated Annealing (SA)
2- Ant Colony Optimization (ACO)
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1- Ergonomic Points (EP)
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1- Personal Ergonomic Points (PEP)



qv;.:{l:ﬁ¢b'n)u¢rk>_}3u JL«-WQJ{_MQNM \\F

ay/A aJ/Ys auYfe  ajA aJv  ayYe  agys  adYt  ajA Yo,
a.r/"' a\/f ay/\9 ar/"' a\/f ay/\9 ar/Y' ay/\9 a\/F s 3)'.'.]-’-

Ff f f A ¥ f iz 0% ‘¢ PEP
3)) 305 305 355 355 305 R » A =

A S 55 ans Oy 0L SKis sl SUls oUls s sl s w

Lo go) dir S 55 S s b33 1 53 (ilims oUl5 e sl T 1 eSS

A5 (il e sl S 53 Jsltze Sy daly cpl 53 Jbe ol (YN8 0L

A ol 3 il i "Lataly B 5 e slasutieih b 535 (S 1 Sl s 5

33 bogaiee 015, o Laas Sl olisl Cgr G5B Sl 525 e 4 bdes
(YN 2alS 515 50) il oo 5550 b glast

e gl g

sy ol 5] =1, N @€ & (Jaa N osliss) Jaa N als J as pams o
S5 3 oslimal b &7 W5 g 0315 amass 3l 3l 4 b Jad ol e o3ls T €Z7F b
=1, T Sb) 3 3 Sal Gline 4 358 0 0L (1) 22K &b
e &G 6lls @ Jas e e el [ @y S el =1, N g0
Coda 5580 035 ilel Ejp = € (aj) >0 Loy & cul (EP) S5 S)
el 15 Dy i 51 S Tl e gomes 6K 03,57 ainta

{am(l)'am(Z)""'am(n) }'---'{anm)'anT(Z)»---»anT(n)}
LS wS N 5l s s E u'{t‘)".}f)‘)b.% S

T
E = max {Z et(ant(i)) |i = 1,...,n}
t=1



110 S5 85 i 555 gaile) dlus gl b d 5 5Ly s &1

0T 655 (S8 5l ity & 555121 595 (Sor 5551 b g yome Wl ol Foke
-t U0 55 Oy 00 4 EJRSP dlus Glws 5 ol @ a5 .S o aiaS 1y ol

:J}.w
Minimize E
Subject to
Z?=1xijt=1 V]E{l,,n},VtE{l,,T}
?=1xijt=1 V]E{l,,n},VtE{l,,T}
T n
z zgjt.xijtSE vie {1,...,n}
t=1 i=1
xie =10,1 vie {1,...,n},vje {1,...,n},vte {1,...,T}

051l 2 S (Saa s S Sy VL s 4 Sl B oS i (1) S b
s Wit 65y (SoasS ol paeme Subnil 5105 8 anaS 8 15, 0T L Ll o0
Se (pd e wd 85 53 Sl g edd e Slos sl Do 4 Gl sy
S50 SeosS ol sl Ll el Wi Gl B (Sas S e sl
ey 53 ol bl Jis 4 Oods ml Gl Ll IR 0SS s
b oo 4 bgr e sl o ST 1ol Gl a0l &S5 )3 313 4SS S
YU el 3l s 3 Dl 1 S o 1y SRl ol Sy 4 5L (S5 S
3 4h o s 2 Xt L;ng{r:majdhﬁxsbjd&ij:ﬁshobj.@\)b)fﬂ
ol o 93 9 X i = 1 :ﬁa;\;u.af,a:'dj Jii@i)jlﬁ\;\ﬁc(é Co 3 gdoes)
23550l 2 dS S e sl 1) Olabl ¥ 5 Y Gy g ol X = 0
cd 8 S35 ) S5 ) 355 0315 arads LIS o B 0SS 4 e S5 2
Sen 555 b Olpe oS end F oyl Cysgdoes G oo (gl 0 Sy e
a Sid 0T 55 o8 Jelin 4 by o GLEP ¢ pems 518" ol (PEP) 1, 5140 (s,

"J":'Ls"‘.}ig‘:‘: ol 0l OD‘DMi)}:‘};‘

")

")

x)

\9)

®)



qv;.:{l:ﬁ¢b'n)u¢rk>_}3u JL«-WQJ{_MQNM \£\¢

3 45 33 romen Lol = an ' i (il g 6l EJRSP-VT 0 e 4 Jua
S w5 S O F e ) de
Gl 5L 0T s & T 635 5 Kby s Sljleal EJRSP-INd Ergonomic e
sy 8 250 oS i Sopa e Spn SesS ol Skl
S o S o3t g 03] ik plonil o) 5T 5,8 (SKa g S
Sl 5 0l slesy » L EJRSP-Static L EJRSP-Sample o
s LA € = Ejp Gy b 31 (0l 4 (Sl poe) b (a5
Jets
Gtisle) Al 513 3500 (ilge Sladle dlus EJRSP 4l Las
Sy 25 Sl b bods S1H e 0T 3 45 Sl ol Ozl Koo g5 8,51 Jad 55 S
Wl 4 g
Spoaab poyan o 53 5l pl o a Il Gl i b,y gl slas 51,85l @
b o e 5SS il
N Y A LG SN v g S PRI PIS
255 plonil SLSG L S (el 053 8 53 8 2 @
el 0593 G ) 5 adeie S5 51 S50k slae 3 sldas @
e o ol gl slrey 93 51 S a5 Lyl s ey gl plsldes @
4 o ied 33 gl Bl (g anl p ey S s Wyl Ll el gl @
RGO R LR
L g 0315 amass plsil Sl (Sismalp 90 2 50 LL ) led 45 goes @
A Al 5 IS e A 0593 4 (SIS g el

.:)1.133_52-‘5L;ﬁ)MUﬁaJJJJAJALA)K@M(L?JL;\jobjﬁ,{bju\m ®

1- Varying Tasks
2 -Individual
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