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Recently, artificial intelligence, Industrial Internet of FAES 487 Yste] MESY F2 71552 T4 AZ7)

Things (IoT), and digital twin technologies have become Ao EAo| @A AFAE F= v 87 »#HBS HAsid

important means of improving the technological capabilities A EHA AL 5 9= 715 a7, J|E BEE Wy

of the manufacturing industry, determining a company’s Tz2 By gédlele AR Az EA g AxE
competitiveness.  The digital transformation of the nlo] A8l 4 9l 7]%o] W)

Manufacturing Execution System (MES) improves production
efficiency and secures corporate competitiveness. The MES
system in Korea, mainly for large companies, has a complex
structure and high costs, making it challenging for small
and medium-sized manufacturing users. This results in
reduced production efficiency and difficulty in maintaining
product quality. To address this, MES functions need

reorganization to suit small and medium-sized companies, xolx} 47712 9j=el wEX |:||Ag -étﬂ 7EE $Exx}
simplifying menu structures and allowing customization. In a2 1. 7|= WES AlAE
this study, we built a system by incorporating the Fig. 1 Conventional MES systems
requirements raised by companies during the process of
applying MES systems based on data collected by process 2 2 =
for small and medium-sized manufacturing enterprises. After
building the system, we considered improvements in 21 e
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Fig. 3 MES dashboard screen
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Table 1 Main sensor definition

Sensor Define Description Address
Temperature decimal(10,0) [-40C ~ 80C, +0.5C 01
Humidity decimal (10,0) [0 ~ 100%, +2%, 3.3 ~ 5V 02
[l luminance decimal(10,0) [10 Lux, 540nm 03
PIR decimal(10,0) |7m, 120° 04
C02 decimal(10,0) |0 ~ 10,000ppm, 20mA, 3.3V 07
Vibration decimal(10,0) [-2,000 to 2,000 gal, 3 axis 10
Microphone decimal(10,0) [-48dB, 20Hz ~ 20KHz 13
Current decimal(10,0) |0 ~ 1,000A, 50mV 14
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Table 2 Design of message protocol between server and agent

Type Define Description Packet
START_ON_AS 0x1001 |Agent 85§ 2F RQ
START_ON_SA 0x1002 |Agent 55 2% Zot & RP

AGT_THRH_CHG_SA 0x1007 |Threshold value Change 7| RQ
AGT_THRH_CHG_AS 0x1008 |Threshold value Change SE| RP
AGT_EVENT_REP_AS 0x1009 |EA gt 2 IO(THLD 2t over Al) | NOTI

CONTROL_STS_REP_AS | 0x100b |A|0f device Status 211 NOTI
CM_STS_REP_AS 0x100c |Camara AfEf H 11 NOTI
RESET_AGENT_SA 0x100d |Agent restart & NOTI
FW_DOWN_SA 0x1000f |Firmware Download £23& RQ
FW_DOWN_AS 0x1010 |Agent Firmware Download S%E| RP
AGT_VALUE_REP_SA 0x2001 45t Agent & ME 2F| NOTI

=x
AGT_VALUE_REP_AS 0x2002 |3 Agent HE H11 NOTI

L
NULL

NULL
NULL
NULL
NULL
III ILL

O 4. MA DB HlO|2
Fig. 4 Sensor DB table
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Fig. 5 Connection screen of cloud server
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Fig. 6 Sensor data and DB table
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Fig. 7 Screen for main functions
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