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ABSTRACT

This study described the results of implementing the framework of the digital twin system for digitalization
of plant factories. The background of this paper is to implement a system based on digital twins that can
control and monitor the optimal environment for increasing functional ingredients and leaf vegetables grown in
plant factories. In this paper, in order to implement this system, a digital twin framework that can be applied
universally to plant factories was designed. This design structure was designed largely by dividing it into 1)
physical world layer, 2) cyber and physical interaction layer, 3) digital twin system layer, and 4) application
layer. The designed results of the digital twin framework system were implemented in a testbed in a plant

factory.
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Sensor Type Range Time ation
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o Q Modbus
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E 2. 4s}Hl= SH-VT260 Modbus Address Map
Table 2. Soha-Tech SH-VT260 Modbus Address Map

Address Address Map Value
Hex Dec (2 Bytes)
0x64 100 CO2(Int)
0x66 102 Temperature(Float)
0x68 104 Humidity(Float)
0x6A 106 Error State
0x6C 108 Device ID

E 3. &3lH|= SH-VT260 A AR
Table 3. Soha-Tech SH-VT260 Hardware Specification

Sensor Request Command Code
(Master(PC or Raspberry Pi) — Slave(SH-VT260))

Start Start Read Read
Address | Address | Address | Address | CRC Check Code
Hi Lo Hi Lo

0x01 0x03 0x00 0Ox64 0x00 0x04 0x05 0xD6

Func

Slave ID Code

Sensor Response Command Code
(Slave(SH-VT260) — Master(PC or Raspberry Pi)

Byte Temperature &

Humidity Sensor
Count Status

02
Value

CRC Check
Code

Func
Code

Slave
D

Temperature
Value

Humidity
Value

0x01 | 0x03 | 0x08 | 0x02 Oxd0 | 000 Oxeb | Ox01  Oxf7 | 0x00 0x30 | 0x51 Oxce

Hg]glo] 2} RS485
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