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Intelligent Design of a Dynamic Facility Layout
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Abstract

This paper aims at proposing a novel quadratic assignment-based
mathematical model for designing an optimal facility layout in each
period of the stochastic dynamic facility layout problem (SDFLP).
Considering routing flexibility is the main assumption of this problem
so that parts can pass through multiple routes. It is also assumed that
product demands are independent, normally distributed random
variables with known expected value and variance changing from
period to period at random. In addition, to solve the proposed model, a
new hybrid meta-heuristic algorithm is developed by combining
simulated annealing (SA) and the CRAFT approaches. Finally, the
proposed model and the hybrid algorithm are verified and validated
using design of experiment, real case study and sensitivity analysis
methods as well as solving some numerical examples.The results
show that the hybrid algorithm has an outstanding performance from
both solution quality and computational time perspectives. Moreover,
the proposed model can be used to design the layout of facilities in
both of the stochastic and deterministic environments of traditional
and modern manufacturing systems.
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1. Flexible Manufacturing System (FMS)

2. Facility Layout Problem(FLP)

3. Material Handling Cost (MHC)

4. Equal Area Facility Layout Problem (EA-FLP)

5. Unequal Area Facility Layout Problem (UA-FLP)
6. Static Facility Layout Problem (SFLP)



2% (528 5 5 sodens) e D (5L g0 il Aadgn 1 b

> Ne0| =

P — < P.-—-

[ A B
'an | i ' VT @i |
d) ! s ﬂé’%’.i;

[VF] ol 55 1 Mg iz el Siilasd iglai ) S5

Y garme Lol oa] plie (s slagy) J (S H OMiged shigy il dis (o
slroygd 5l piiw caenil Sloy 381, wiiw lbs &Sl g cul o ie b,
Jbe lp) Gae sYeb Jloj (sl 38l Mg st dis > ] aeolisS” o
D23 Sy o s (s 5 ole s Jlo 35L0) 5SS il (s34 (Wl slasi
(Slig) lojgoriz e S Mg jlpal (i) lojg> S alis iy
O Ay Gl Ol 4ty g S gaze SO e cpl 3 90 b O
5 Y500 (gloyed 4 0y50 S il Lol il polre g ol (g)lade Sloj 0y90 sy Mpus
o Ban 8 S a5 )0 L) diie S e o |y (Sloj )90 2 oo ke A5 0
S glaga el Sloj oyed 53 s Syl )b (s (M Sbigy )il
009 4 )90 o jl Ll 2)b yusS 4 bgje sladize g 0lse plaals sladja ggerne
V9] 295 Jolao (&Mgs” 2lyl3k sloaiyjo) 500 &

31 o3l b Ygome &Y guaren (slolis eSlowljl T Mg ok (sliam] )il aliuo (1
o 43S ) ol Sluss K9, 5l edlatel b i sl by, Sl (385 e cla by,
Oy 29 4B Sl )3 okl Y ganms (SLolE o canl ] 5iadly o 5 ghne g oo
P (bsl ) Gloyea S (g5yd0by 38 Mg Bolas (sliw! )l yaiw] e«
ol 53l Y g Lol 1S a o b 5 455 a0

1. Dynamic Facility Layout Problem (DFLP)
2. Rearrangement Cost (RC)
3. Stochastic Static Facility Layout Problem (SSFLP)
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1. Stochastic Dynamic Facility Layout Problem (SDFLP)
2. Quadratic Assignment Problem (QAP)

3. Routing Flexibility (RF)

4. Meta-heuristic Algorithms
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1. Simulated Annealing (SA)

2. Computerized Relative Allocation of Facilities Technique (CRAFT)
3. Jithavech, I., & Krishnan, K.

4. Palekar US
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