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Optimal Conveyor Selection Problem on a Diverging Conveyor
Junction Point

Yong-Hee Han'

Device Solution Division, Samsung Electronics

This research investigates the problem of minimizing setup costs in resequencing jobs having first-in, first-out(FIFO) con-

straints at conveyorized production or assembly systems. Sequence changing at conveyor junctions in these systems is limited
due to FIFO restriction. We first define the general problem of resequencing jobs to workstations satisfying precedence rela-
tionships between jobs(Generalized Sequential Ordering Problem, GSOP). Then we limit our scope to FIFO precedence rela-

tionships which is the conveyor selection problem at a diverging junction(Diverging Sequential Ordering Problem, DSOP),

modeling it as a 0-1 integer program. With the capacity constraint removed, we show that the problem can be modeled as an
assignment problem. In addition, we proposed and evaluated the heuristic algorithm for the case where the capacity constraint

cannot be removed. Finally, we discuss the case study which motivated this research and numerical results.
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iset Ag <=0 for Vq, E < {D}, h < 1.
for all k (k < q) having Ax < A,

if C(Do) = C(Ly), then add k to E.

(if E = {}, then goto step 5

else goto step 4

: for all q<E,

choose g* with the smallest A, value.
goto step 8
for all k & F having Ax < A,
if C(Dy) = C(Lg), then
{
add k to F
set Gy < 10"
}

+if | F | <k, then

{

set h <« h+l
goto step S

}

else goto step 7

: for all qE€F,

choose q* with the smallest G4 value.
for the same G, value, choose q* with the
smallest Aq value.

: send Dy to conveyor g*

set Ly <= C(Dy)

set Dy < Dy for Vk

if Age > 0, then set Agr < Ay + 1
else set Ag «— 1

set E < {Q}, F < {&}

Ol MO0 MEy EX 123

set h <= 1, Gg < 0 for Vq
goto step 2
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6. Case Study % $x| 2M
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F 489770 A (82413 FHe A ol wiet
7hg oA, A Zdolo] A W Y/EY AT dlo
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step 1 :set Ay < 0 for vq, E <« {J}
step 2 : for all k (k < q),

if C(Dg) = C(Ly), then add k to E.
step 3 :if E = {&}, then goto step 5

else goto step 4
step 4 : for all q€E,

choose g¢* with smallest Aq value.
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goto step 6.
step 5 : for all ¢ < k,
choose q* with smallest A, value.
step 6 : send Dy to conveyor q*
set Lo+ < C(Dy)
set Dy <= Dyyy for vk
if Agr > 0, then set Ag < Agr + 1
else set Agr < 1
set E «— {1}
goto step 2
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