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Data-Based Production Simulation Study for Robot Automation of Food
Transport and Disassembly Manufacturing Process
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Abstract

This study selected two labor-intensive processes in harsh environments among domestic food production processes.
It analyzed their improvement effectiveness using 3-dimensional (3D) simulation. The selected processes were the

“frozen storage source transfer and dismantling process”

(Case 1) and the “heavily loaded box transfer process”

(Case 2). The layout, process sequence, man-hours, and output of each process were measured during a visit to a
real food manufacturing factory. Based on the data measured, the 3D simulation model was visually analyzed to
evaluate the operational processes. The number of workers, work rate, and throughput were also used as comparison
and verification indicators before and after the improvement. The throughput of Case 1 and Case 2 increased by
44.8% and 69.7%, respectively, compared to the previous one, while the utilization rate showed high values despite
the decrease, confirming that the actual selected process alone is a high-fatigue and high-risk process for workers.
As a result of this study, it was determined that 3D simulation can provide a visual comparison to assess whether
the actual process improvement has been accurately designed and implemented. Additionally, it was confirmed that
preliminary verification of the process improvement is achievable.

Keywords: 3D simulation, food smart factory, robot, automation system
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Fig. 1. The overall process of food manufacturing.
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Fig. 3. 3D simulation modeling of manual ‘transporting/loading’ processes working in harsh manufacturing environments.
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Fig. 4. High weight product transfer process for low temperature sterilization.
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Fig. 6. 3D simulation modeling for application of robot in high weight transfer manufacturing process.
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Table 1. Representative 3D simulation model results (process throughput, utilization rate and replacement of workers) by
implementing robot for two manufacturing process cases

Category As-Is To-Be
508 Box
Throughput (254 Box/man) 736 Box
Case 1 e 99.97% 88.5%
Utilization Rate (Manual) (Applied Robot)
Replacement of Workers 2 2
Throughput 360 Box 611 Box
e 99.55% 95.09%
Case 2 Utilization Rate (Manual) (Applied Robot)
Replacement of Workers 3 0
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