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ABSTRACT

Mask production, a necessity in the era of the Covid-19 pandemic and beyond, is an important issue, but
there are cases in which it is difficult to secure production due to problems such as low proficiency of
workers or inefficiency of the line design. To solve this, a digital twin of the real system is built and used
for prediction and optimization. However, in reality, it is not easy for small and medium-sized enterprises
(SMEs) due to the absence of established information systems, up-to-date facilities, and related experts.
Therefore, this paper proposes an attachable 10T-based digital twin framework that can be applied to SMEs,
and through this, a digital twin of an actual mask manufacturing line is established.
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1 INTRODUCTION

The face mask market is one of the markets that has grown most explosively along with the Covid-19
pandemic, and production expansion is required due to increasing demand. However, mask production is
mostly done in SMEs, and it is difficult to secure production volume due to the low proficiency of workers
and difficulties in expanding facilities. The digital twin is a technology that predicts and optimizes by
creating a digital replica of a real system, which can be used to increase productivity. However, it is not
easy for SMEs to build a digital twin in reality due to the absence of an established information system, up-
to-date facilities, and related experts (Yasin et al. 2021). Therefore, this paper builds a digital twin for a
mask production line by utilizing an attachable 10T-based digital twin framework that can be applied to
existing facilities of SMEs, thereby increasing productivity.

2 ATTACHABLE IOT BASED DIGITAL TWIN CONSTRUCTION
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Figure 1: Attachable loT-based digital twin construction
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Figure 1 shows the overall outline of loT-based digital twin construction. First, a digital twin of the
manufacturing line is built through the abstraction of the manufacturing process/line. In addition, in order
to increase the accuracy of the built digital twin, it is necessary to acquire actual process data in the operation
of the line. To this end, a device for data collection and transmission including an attached loT sensor is
produced to collect data from the facility. The digital twin is completed by delivering the collected data and
applying it to the digital twin model. Finally, improvements are communicated to operators through
simulation-based optimization of the completed model. Through this, the inefficiency of work can be
eliminated and productivity of the line can be increased (Min et al. 2019).
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Figure 2: Result of mask production line digital twin construction

A digital twin is built by applying these series of processes to an actual mask production line. A digital twin
model is built through analysis of the production line in actual operation, and sensors are attached to cutting
and attachment equipment to collect data and apply it to the digital twin model. Through the simulation of
this model, it helps to optimize the work assignment and improve productivity by suggesting facility
reorganization. Figure 2 shows the digital twin of the mask production line completed through this process.

3 CONCLUSION

In this paper, we built a digital twin for an actual mask manufacturing line through an attachable loT-based
digital twin framework applicable to SMEs. In addition, we utilized this to improve production efficiency
within small and medium-sized businesses at a low cost and within a short period of time. Based on this
study, we plan to build a formalized framework that can be applied to SMEs that have difficulty constructing
digital twins on their own.
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