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Abstract - As a serial communications protocol, Modbus has become a practically standard communication protocol and is now a
commonly available means of connecting industrial electronic devices. Therefore, all devices can be connected using the Modbus protocol
with the measurement and remote control on ships, buildings, trains, airplanes and more. The existing Modbus that has been used is
based on serial communication. Modbus TCP uses Ethernet communication based on TCP/IP which is the most widely used Internet
protocol today; so, It Is faster than serial communication and can be connected to the Internet of Things. In this paper, we designed an
algorithm to control LED lighting in a wireless Wi—-Fi environment using the Modbus TCP communication protocol, and designed and
Implemented a LED controller circuit that can check external environmental factors and control remotely through the integrated
management system of a ship. Temperature, humidity, current and illuminance values, which are external environmental factors, are
received by the controller through the sensors, and these values are communicated to the ship’s integrated management system via the
Modbus protocol. The Modbus can be connected to Master devices via TCP communication to monitor temperature, humidity, current,
Illuminance status and LED output values, and also users can change the RGB value remotely in order to change to the desired color.
In addition, in order to confirm the implementation of the controller, we developed a simulated ship management system to monitor the
temperature, humidity, current and illumination conditions, and change the LED color of the controller by changing the RGB value
remotely.

Key words - LED, Controller, Temperature, Humidity, Illumination, Sensor, Lighting Control, Modbus TCP
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2. Modbus ZEEZ

2.1 Modbus Z2EZ9| 7|2
Modbus 2 EZL 1979 7]=12] BT ZAF| A 75 of
SEIA A AAY AdAEA] E FHAEE ol A
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Fig. 1& Modbus Master9} Slave7te] 2% 3}
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Query message from Master .

Device Address

AR B

R

Device Address

Function Code Function Code

[ Eight-Bit |
— Data Bytes —

Eight-Bit |
— Data Bytes —

Error Check

. Response message from Slave

Fig. 1 The Query - Response cycle(Modbus.org, 1996)

Error Check
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Fig. 2 Modbus protocol on OSI model(ProtoConvert, 2011)
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Table 1 Modbus function code and memory location

Name of Func Read/
Memory tion Bit Function Name Write
Location Code Availability
1 Read Coils
Coil 5 Ibit Write Single Coil I\j\]ef:tje/
15 Write Multiple Coils
Input Status 2 Read Discrete Inputs Read Only
3 Read Holding Registers
Holding d. O. e g‘s S Read/
Resistor 6 16bit Write Single Register Write
o 16 Write Multiple Register
Input Resister 4 Read Input Registers Read Only
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Fig. 9 Implementation of modbus TCP LED control system
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