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ABSTRACT

As the 4th industrial revolution progressing, manufacturers are trying to apply intelligent
information technologies such as IoT(internet of things) and machine learning. In the
semiconductor/LCD/tire manufacturing process, schedule plan that minimizes setup change
and due date violation is very important in order to ensure efficient production. Therefore,
in this paper, we suggest the deep learning based scheduling generation model minimizes
setup change and due date violation in parallel machines. The proposed model learns patterns
of minimizing setup change and due date violation depending on considered order using
the amount of historical data. Therefore, the experiment results using three dataset depending
on levels of the order list, the proposed model outperforms compared to priority rules.
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(Figure 1) Framework of DNN based
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(Table 1) Input State of DNN Model

1 Quantity of current order unit

2 | Due date of current order Numbers

Determine if a Job change is
3 | triggered when assigned to a|1/0
machine

4 Determine if Due date is violated 1/0
when assigned to Machine ’

5 | Quantity of Same order Numbers

Number of Faster orders than
6 Numbers
Current order

7 | Machine balancing 1/0

Number of orders assigned to

machine Numbers

Assuming that the same order
type as the current order type is
allocated to the same slot, total
time of due date violation
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(Table 2) The Average Scheduling Error

density
amount of change model 0.9 1 1.1
Slack 285 36.1 51.1
MDD 28 317 466
™ changes SPT 235 289 422
DNN 282 274 284
Slack 84 23.1 455
o MDD 79 184 372
d violations SPT 95 165 321
DNN 5 157 32
Slack 140.7 303.2 572
e et MDD 1287 2474 4652
SPT 1415 9228 4054
DNN 106.4 2118 376.8
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(Table 3) The Improvement Performances between Applied Models

Improvement ratios (%)
Slack MDD SPT DNN
(a) In terms of dataset I
Slack - +85 -05 +24.4
, MDD - - -89 173
Against
SPT - - - +24.8
DNN - - - -
(b) In terms of dataset II
Slack - +18.4 +26.5 +30.1
Against MDD - - +9.9 +14.3
SPT - - - +4.9
DNN - - - -
(c) In terms of dataset 1M
Slack - +16.5 +27.2 +32.3
Against MDD - - +12.8 +19.0
SPT - - +7.0
DNN - - - -
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