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A Comparative Study of Dynamic Dispatching Rule for
Machine and AGV of Flexible Manufacturing System
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Sung-Woo Lee”

<Abstract>
We suggest and evaluate a dynamic scheduling rule of machines and material
handling systems for on-line operation in job shop type Flexible Manufacturing
System. Alternating status should be able to take operation scheduling procedures
and without delay in dynamic industrial environments effectively.

The interaction(SPT-NS, SPT-QSNS, SPT-NUJ, EDD-NS, EDD-QSNS, EDD-NUJ,

CR-NS, CR-QSNS, CR-NU]J) between machine operation scheduling

and AGV

dispatching rule were also studied in this research. The performance evaluation

which was obtained

from DSS compares the performance of Flow

time, and

Empty to loaded travel ratio. It is Compared with the best rules & two system.

Keywords : Air impingement jet, Heat fransfer, Pedestal heat source, Numerical model
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Fig. 1. Principle of dynamic scheduling system.
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Table 1. Levels of experimental factors

Experimental Factors Levels

High | Medium| Low
[5.0, [5.36, [5.66,
5.35] 5.65] 6.0]

Interval of average
arrival time

. . Low
High | Medium
Level of due date [80, 93] | [94, 106] [107,
120]
Ratio of set-up Low High
process [0, 0.1] [0.11, 0.2]
Ratio of bottle neck Low High
machine [0, 0.05] [0.06, 0.1]
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Table 2. The best rules of flow time performance

measure
Arrival Time
High Medium Low
Requirement | Requirement | Requirement
of of of
Set up Time | Set up Time | Set up Time
Low | High | Low | High | Low | High
Mac| 1, SPT- | SPT- | EDD- | SPT- |SPT-| SPT-
hine QSNS|QSNS| NS | NUJ | NS | NUJ
Bottl
e
“nec| g SPT- | EDD- | SPT- | EDD- |SPT-| SPT-
QSNS|QSNS| NUJ | NS | NUJ | QSNS
D . . . X
u Mac| L, SPT-| SPT- | EDD- | SPT- |SPT-| SPT-
e hine QSNS|QSNS| NS | NUJ | NS | NUJ
Bottl
d € o S
a “nec| g SPT- | EDD- | SPT- | EDD- |SPT-| SPT-
t QSNS|QSNS| NUJ | NS | NUJ | QSNS
e
Mac| L, SPT- | EDD- | EDD- | SPT- |SPT-| SPT-
hine QSNS|QSNS| NS | NUJ | NS | NUJ
Bottl
e
-nec| ¢ SPT- | EDD- | SPT- | EDD-| SPT | SPT
QSNS|QSNS| NUJ | NS |-NUJ|-QSNS

Table 3. The best rules of E/L ratio performance

measure
Arrival Time
High Medium Low
Requirement | Requirement | Requirement
of of of
Set up Time | Set up Time | Set up Time
Low | High | Low | High | Low | High
Mac| L SPT- | SPT- | SPT- | SPT- | SPT- | SPT-
hine QSNS | QSNS |QSNS |QSNS | NUJ |QSNS
Bottl
*fec H EDD- | EDD- | SPT- | EDD- | SPT- | SPT-
QSNS|QSNS|QSNS| NS | NUJ | NUJ
D
u Mac | 1, SPT- | EDD- | SPT- | SPT- | SPT- | SPT-
e hine QSNS | QSNS |QSNS |QSNS | NUJ | QSNS
Bottl
d e
a —nec| SPT- | EDD- | SPT- | EDD- | SPT- | SPT-
t QSNS|QSNS|QSNS| NS | NUJ | NUJ
e
Mac | 1 SPT- | EDD- | SPT- | SPT- | SPT- | SPT-
hine QSNS | QSNS |QSNS |QSNS | NUJ |QSNS
Bottl
e
—nec| SPT- | EDD- | SPT- |EDD- | SPT | SPT
QSNS |QSNQ|QSNS| NS | -NUJ | -NUJ
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Fig. 3. Flowchart of switching mechanism.

Table 4. Results of simulation

Flow time (Sys |}

Flow time {Sys 113

@D SPT_NS 51,6999 45,3784
@ 3PT_QSNS 51,7001 45,6535
@ 3PT_NUJ 52,3183 46,4562
@ EDD_NS 52,2032 46,5487
® EDD_Q3NS 52,2024 47,6862
® EDD_MUJ 52,1472 47,8745
@ CR_NS 53,6639 48,0547
@ CR_QSNS 53,6598 48,2563
@ CR_NU. 53,7671 48,8731
@ Switch 45,9322 36,5467

Table 5. Results of simulation

E /L ratio{ Sys | )

E/Lratiol Sysll )

@ 3PT_HS 0.6875 0.4182
@ 3FT_Q3H3 0.68E69 0.4156
@ SPT_NU 0.6845 0.4378
@ EDD_M3 0.6923 0.44E65
& EDD_Q3NM3 0.eai1z 0.4546
@& EDD_NLL. 0.6853 04623
@ CR_NS 0,693 0.4764
@ CR_QINE 0.6909 0.4354
@ CR_NUJ 0.6907 0.4321
@ Switch 0.6355 03627
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Fig. 4. Flow time result of simulation.
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