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ABSTRACT

An objective of this research is to study the effects of controlled factors of Automated
Guided Vehicle (AGV) on production system performance. A simulation modeling by Arena and
general factorial design are used to construct the model, evaluate, and analyze the effects of each
factor on performance measures so that these factors will be selected properly to obtain the
desired performance. There are three factors in this research namely, number of AGV, pick-up
rules, and drop-off rules. These factors are tested and evaluated using 6 performance measures
namely, throughput, mean flow-time, tardiness, earliness, AGV utilization, and number of work-
in-process (WIP). The results show that all factors affect on performance measures significantly.
Increasing number of AGV results in higher throughput and earliness whereas, the tardiness,
mean flow-time, number of WIP, and AGV Utilization are lower. Using the pick-up rule called
SPNT results in lower mean flow time, tardiness, number of WIP, earliness, and throughput than
using the FCFS rule. When the drop-off rule called SPNT is applied, the mean flow-time,
tardiness, and number of WIP are lower whereas, the earliness and throughput are higher
comparing to the drop-off rule named FCFS. For the AGV Ultilization, both pick-up and drop-off

rules are insignificant. This research is estimated at significant 95%.
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A1319N 6.1 HANMINAADING 40 MINAADY
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a9V | AGV Drop Pick AGYV Uti Flow Time WIP Earliness | Tardiness TP
1 3 FCFS(D) FCFS(P) 0.999 1477.56 44.67 7169 12744 90
2 3 FCFS(D) FCFS(P) 0.998 1476.56 44.66 7173 12740 89
3 3 FCFS(D) FCFS(P) 0.999 1474.39 44.67 7174 12742 91
4 3 FCFS(D) FCES(P) 0.999 1472.6 44.66 7172 12744 91
5 3 FCFS(D) FCFS(P) 0.998 1476.49 44.66 7170 12745 91
6 3 FCFS(D) SPNT(P) 0.999 1450.78 44.67 11750 12584 90
7 3 FCFS(D) SPNT(P) 0.998 1450.75 44.66 11745 12581 91
8 3 FCFS(D) SPNT(P) 0.999 1450.79 44.68 11745 12583 90
9 3 FCFS(D) SPNT(P) 0.999 1450.8 44.67 11747 12584 90
10 3 FCFS(D) SPNT(P) 0.998 1450.81 44.66 11746 12585 91
11 3 SPNT(D) FCFS(P) 0.999 1430.58 44.62 12481 9434 94
12 3 SPNT(D) FCFS(P) 0.998 1430.74 44.61 12485 9435 95
13 3 SPNT(D) FCFS(P) 0.999 1430.13 44.61 12479 9440 95
14 3 SPNT(D) FCFS(P) 0.999 1430.36 44.64 12483 9434 94
15 3 SPNT(D) FCFS(P) 0.999 1430.49 44.63 12485 9436 93
16 3 SPNT(D) SPNT(P) 0.999 1344.33 44.66 13402 8593 89
17 3 SPNT(D) SPNT(P) 0.998 1344.11 44.67 13405 8594 89
18 3 SPNT(D) SPNT(P) 0.998 1344.34 44.67 13400 8590 89
19 3 SPNT(D) SPNT(P) 0.999 1344.9 44.66 13402 8590 90
20 3 SPNT(D) SPNT(P) 0.998 1344.26 44.66 13403 8595 92
21 5 FCFS(D) FCFS(P) 0.995 979.65 44.53 54643 14 134
22 5 FCFS(D) FCFS(P) 0.995 979.64 44.52 54642 11 135
23 5 FCFS(D) FCFS(P) 0.994 979.65 44.52 54643 12 135
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19U | AGV Drop Pick AGYV Uti Flow Time WIP Earliness | Tardiness TP
24 5 FCFS(D) FCFS(P) 0.995 979.65 44.53 54644 10 134
25 5 FCFS(D) FCFS(P) 0.994 979.64 44.53 54643 12 136
26 5 FCFS(D) SPNT(P) 0.994 954.74 44.51 48831 0 130
27 5 FCFS(D) SPNT(P) 0.995 954.76 44.5 48833 0 131
28 5 FCFS(D) SPNT(P) 0.994 954.74 44.5 48834 0 131
29 5 FCFS(D) SPNT(P) 0.994 954.75 44.51 48832 0 132
30 5 FCFS(D) SPNT(P) 0.994 954.76 44.51 48833 0 130
31 5 SPNT(D) FCFS(P) 0.994 974.42 44.53 55642 1581 142
32 5 SPNT(D) FCFS(P) 0.995 974.4 44.52 55644 1585 142
33 5 SPNT(D) FCFS(P) 0.994 974.45 44.54 55642 1582 143
34 5 SPNT(D) FCFS(P) 0.994 974.4 44.52 55643 1581 141
35 5 SPNT(D) FCFS(P) 0.994 974.43 44.54 55644 1584 142
36 5 SPNT(D) SPNT(P) 0.994 953.44 44.46 56150 231 139
37 5 SPNT(D) SPNT(P) 0.994 953.66 44.46 56155 230 139
38 5 SPNT(D) SPNT(P) 0.995 953.21 44.42 56155 227 138
39 5 SPNT(D) SPNT(P) 0.994 953.22 44.42 56152 230 140
40 5 SPNT(D) SPNT(P) 0.995 953.47 44.44 56153 228 139
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Histogram
(response is Tardiness)
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Versus Fits
(response is Throughput)
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