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Abstract The aim of this study was to enhance the kimchi production process, which involves
challenging conditions such as high humidity, low temperatures, and handling of approximately 10 kg
of product. This was done through the implementation of a robotic automation system. After analyzing
processes at two kimchi production facilities, the weighing, packaging, and loading process were
identified as prime candidates for automation. To validate the effectiveness of robot implementation, we
visited the site and collected real data on process sequencing, labor hours, and production quantities,
which were used for robot simulation. Evaluation metrics, including production output and the number
of workers involved in the process, were selected for assessing the impact of robot adoption. Before
actual implementation in the factory, a 3D simulation was employed for predictive analysis and
validation, ensuring that the improved processes were visually represented. The analysis results showed
that the introduction of robots would lead to a significant increase in production of, approximately 2
to 4 times greater than previous manual processes. Additionally, it was found that robot adoption could
replace approximately 30% of the labor previously required for these processes. This research highlights
the potential of robotics to enhance efficiency and reduce labor requirements in kimchi production,
particularly in challenging environments.
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Fig. 1. Series of Kimchi manufacturing process
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Fig. 2. Post-weighing package loading process
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Fig. 3. Component modeling for process simulation
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Fig. 4. Case study 1: Robot applied automated
transfer stacking process
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Fig. 5. Case study 2: Robot applied automated
transfer stacking process
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Fig. 6. Case study 2: Simulation scenarios for the
robotic application process
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Table 1. 3D simulation analysis effect of robot-applied
improvement process

Category As-Is To-Be
Throughput 72 packs/hr 140 packs/hr
Case 1 Replacement of
3 1
workers
Throughput 52.2 boxes/hr | 216.6 boxes/hr
Case 2

Replacement of
workers
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