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Short —Time Production Scheduling and Parts Routing
for Flexible Assembly Lines

Ok-Keun Shin '

ABSTRACT

A reactive piloting policy for Flexible Assembly l.ines (FAL) is proposed, where the sequencing
of the operations as well as the assignment of tasks to manipulators are not predetermined but
driven by the actual state of the FAIl.. For all work-in-process coming from a manipulator, the
next destination is determined by minimizing a temporal criterion taking into account the time
needed to reach the destinatlion, the load of the manipulator to reach, the duration of the opera-
tion to be completed in the destination manipulator, and the availability of product components in
this mampulator. The purpose of proposed piloting policy i1s to manufacture a given quantity of
products as rapidly as possible by balancing the amount of work allocated to manipulators and to
reduce the efforts required for scheduling the production of short series of diversified products.
After introducing the characteristics of assembly processes and FAL modelization, the proposed al-
gorithm is evaluated by simulations. The simulations of the proposed algorithm showed satisfactory
results.
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nipulator kol oju] &=l e A, FH
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(81, B2, B3:7}ZF3))

(4 2)8 Tg3ts 331 QLI Y heuristic
dueFe ot} 2o

Algorithm

0. FOR each pallet which has been finished
a manipulation DO

1. Search for feasible tasks at the next
step

2. FOR each feasible task DO

TE AILHIS| G| MA AFSEIN QPRE 2B AT 827

2.1 Search for manipulations correspond-
ing to the task
2.2 FOR each manipulation j found,
search for a suitable manipulator k
2.3 For each manipulator k, if not bro-
ken down, DO
2.3.1 Get Execution time t,,
2.3.2 Calculate amount of Work L, In
the input buffer of manipulator k
2.3.3 Get Distance d, from the last
manipulator to the next manipu-
lator
2.4 FOR each manipulator DO
2.4.1 Calculate Cost C,
2.4.2 Select destination k whose cost iIs
minimal
3. Assign the pallet to the manipulator
found at 2.4.2
4. If the required quantity of product is not
attained THEN GOTO 0, ELSE Stop.

o] ¢ EL t=holAd WHZ ALY ¥
@%01 a2 3o FPYEd ulxeE Jge 1H
Z F7IdEell FHoelzdtn & 5 gk (o)A o
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). B Ao o8 Hedy] s od
-—‘1-31"] FAl g o] v &g HAg A
717 918 dualE (o] H& “look ahead
searching”o]a} #2th)o 2 YHA|FHew 7 &
248 NEeeldez vmatdoh

5. AlEdi|ol™
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7 6709 manipulatorg TAE FALZ A&
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conveyor® %3 Qut5]lE pallete) AE¥ 3ol
I, 2 FAdFEE= WH coveyoret Z manip-
ulator Atojdl] pallet7} wigl /Wb & 5 Q1A &t
+ stopper®} tracteurE FAl3}8 o]& %35lo
pallete] 2t$-8& Aojgct. (2E 1o BA A
o FARS £ 7H] AEFS FAlC gt 7t
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ment
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(Fig. 4) Simulation Results for Case 1
(Single Sequence, Fixed Assignment)

b Ao A EdH ol Axiet viwatr] AT
71&o] "t

(29 O 23 Aol ~8EE 717 pal
lete] & W3AIAYY AEHIHE ZEHAE
Belch ME1z AF28 TAA 2H3e Aol
ztzto] AEL wE Y HAECG F 9%9
Z2Y A7E 2EE £ JAch F pallete] F7t
HYAXNE doud ZYPAL AT EZEH o

o4 FAER YT £ F UL

72492 : Greedy Searching, Without Com-
ponent Constraint
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