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ABSTRACT

This research introduces the use of artificial-intelligence .Joased technique, so-called
Max-Min Ant System (MMAS), ;to solve assembly..line balancing problems. ~Three important
objectives of assembly line'balancing. / problems [-are |~ cansidered (.minimizing =~ 'lead time,
minimizing work n"process”and- minimizing cost:~Experimental designsare set" up to test the
significance of several parameters of MMAS including number of ant/number of iteration (A/l),
weight of pheromone(WOP); weight-of heuristic-information (WOH),and-evaporation rate (ER). The
results show the.factors that-significantly affect the'performance of MMAS.is WOH. As a'result, it is
necessary to define appropriate parameters while using MMAS. However, the suitable parameters
obtained from the /research can) be.used-as- a-guideline in-practice.The . performance comparison
between the proposed. MMAS and the known meta-heuristic technique, Harmony, Search Algorithm
(HSA) indicates that MMAS performs-significantly better than HSA. From the research, itis found
that MMAS are powerful and efficient method that can search for a good solution within an acceptable
time limit.
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Minimize Multi objective

F_sum =W * F)+(W_ *F)+(W *F) 9
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Work1_time = S;+Pj+ T +W+0,, (10)
Work2_time = S§;+Pj+ T +W,+Op, (11)
Work3_time = S§;+Pj+Ty+W,+Op, (12)
Work4_time = S;+Pj+T+W+Op, (13)

Wi+W,+W;3 =1 (fvuald W =03, W= 03, W=
0.4)
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W, =weight of F, (The value between 0-1)

W, = weight of F, (The value between 0-1)

W, = weight of F, (The value between 0-1)

3.2 mtlszgnald MMAS

MsIeUIHas1a09 (Pseudo code) 415V
Uszgnd 1 lumsudilaminmsaaaeisanan Tuannis

9 3

#1911 3 Tuapuie n1IsIMuATIUINNAITNAY

o J Jd v o
msmammilanduanuiinz durazms v
4 . \ JOAA
Reulylumsngatinunngdn T uatiagziagiau
Tagiaonyanidn hlpaungniswdsuaaiug laul

1 {~ < u’:‘ A
s TdumadeniiiT s ugeaz il unisduiga
9 v
TunaazvuneuillsIyuveaudazyaszgnilsulagy
TdaungUsuills lnuupudeddnvSomwizin way
A v A v = 9 o
Wonannd@nauasusoy | . ndrazliorslengils
¥

WisTuunvuaseuAquMIngu dIusSUnNITua A
9

JUADUMININUYEY MMAS

51

Engng.J.CMU.(2010) 17 (2)

Start
Define original pheromone
For iteration=1 to i=(1,2,3,...n)
For ant=1 to i = (1,2,3,...n)
Random start node
Do while node < 1
Select next node

Loop
Next 'End loop ant

Calculate Multi-objective function
Forant=1 to i=(1,2,3,..n)
Do while node <i
Update pheromone
Loop
Checking pheromone upper and pheromone lower
Next 'End loop ant

Next 'End loop iteration

517 111703 Pséudo code v91 MMAS
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Step 1 Objective target

Step 2 Initialize the harmony memory

Step 3 Improvise a new harmony from
the HM

Step_ 47 UpdateHM &1 new Harmony
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objective, function néw Harmony vector ii'ldaz
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Create Harmony size by random
ForIteration=1ton
Check condition for Harmony considerrate
Check condition for pitch adjustment rate
Calculate F (Multi-objective) compare with Harmony size
If better = choose
Else if No better = cancel

End Iteration

gﬂﬁ 2 i Pseudo code vaa HSA
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2 268,084 292,083.4
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