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Abstract

With the recent development of IoT technology, new IoT devices have been developed and their application fields
have become vast, and research for controlling 10T devices is required in various fields. However, the existing object
control techniques have limitations such as the reduced scalability and mobility, and the recognition problem of IP
addresses in flexible network environments. Therefore, this paper proposes an IoT object control technique based on
MQTT(Message Queuing Telemetry Transport) using a device registry to enhance the mobility of objects in an IoT
environment. A device registry is used to simultaneously register and manage information on various devices.
Thereafter, through a monitoring tool, users request control of the IoT device registered in the device registry, and
deliver a control request to the IoT device based on MQTT to implement an object control technique. In addition,
this paper verifies how the proposed system can be used in real world through scenarios.
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Table 1. Data structure for specific information

Specific Data

information | type Description

A number that binds the same
type of key and value values
Classification name of various
specifications of the device
Value corresponding to key

Group integer

Key string

Value string
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Table 2. Example of loT device defined in specific
information

Group Key Value
1 sensor_model DHT11
1 Sensor Temperature
1 unit_of_measure C
2 sensor_model DHT11
2 sensor Humidity
2 unit_of_measure %
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Table 3. Definitions of sensor metadata
Key Data type Description Example
sensor_model string Describe the model name of the sensor. DHT11
sensor string Describe the type of sensor. humidity, temperature
min_value integer Describes the minimum value of the sensor value. 20
max_value integer Describes the maximum value of the sensor value. 90
unit_of_measure string Describe the unit for each type of sensor. %
data_type string Describes the data type of the sensor value. integer
T4 HAM HE o
Table 4. Examples of sensor information
sensor_model Sensor min_value max_value unit_of_measure Data type
humidity 20 0 % integer
DHT11 .
temperature 0 50 °C integer
CcDS light 0 1023 integer
GP2Y10 dust 0 250 ug/m3 float
T 5. WFof|o|E| HEIHO[E Mo
Table 5. Definitions of actuator metadata
Key Data type Description Example
actuator_model string Describe the actuator model name. DM562
actuator string Describe the type of actuator. red_LED
request_type string Describes the type of actuator control request. binary_number
min_value integer Describes the minimum value of actuator control requests. 0
max_value integer Describes the maximum value of actuator control request. 1
unit_of_measure string Describe the unit for each type of actuator. °
data_type string Describes the data type of the actuator control request. integer
E 6. W00l HE O EHHO|E S of
Table 6. Example of actuator information metadata
actuator_model |  Actuator request_type min_value | max_value | unit_of_measure | data_type Example
DM562 red_LED binary_number 0 1 integer 0
DM52 rgb_LED ordered_values 0 255 string 00255
SH0 servo_motor | range_of_numbers 1 180 ° integer 60
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Table 7. Server implementation environment

Features Specification
0S Window 10(x64)
MQTT broker mosquitto
Database MySQL
Device registry JSP, Tomcat 85
Sensor DB manager Python
Monitoring tools Java script, Node.js
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Fig. 2. MQTT-based message delivery process
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Table 8. Specifications of the fine dust kit

Features Specification
Platform Arduino Uno, Raspberry Pi 4
Sensors DHT11 (t.emperature, humidity),
CDS (light), GP2Y10 (dust)
Actuator RGB led, 1602 LCD
Communication HC-06 (bluetooth)

a3 3 o|MHx sE7|e 73
Fig. 3. Implementation of fine dust collector
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Table 9. Metadata of a device registered in specific
information

Group Key Value
1 sensor_model DHT11
1 sensor temperature
1 unit_of_measure C
2 sensor_model DHT11
2 Sensor humidity
2 unit_of_measure %
3 sensor_model CDS
3 Sensor light
4 sensor_model GP2Y10
4 Sensor dust
4 unit_of_measure ug/m"3
5 actuator_model rgb_LED
5 actuator led
5 measure_type binary_number
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id timestamp humidity ~ temperature  light  dust led
22874 2021-08-13 15:50:01 55 2 137 756.9922 0
22873 2021-03-13 15:49:56 55 22 129 770.3125 0
22872 2021-08-13 15:49:50 54 22 123 769.4824 0
22871 2021-03-13 15:49:44 54 22 128 786.9922 1
22870 2021-08-13 15:49:39 54 22 127 7r2E02E 1
22869 2021-03-13 15:49:35 54 22 146 7711426 1
22868 2021-08-13 15::44:19 55 2 115 104.5898 1
22367 2021-08-13 15:44:14 55 22 113 101.2695 1
22866 2021-08-13 15:44:09 55 2 118 114.5508 1
22865 2021-03-13 15:44:04 55 22 118 1012685 1

8 4 sHE MM Hole ¥ A3Fofole el
Fig. 4. Collected sensor data and status of actuator
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Fig. 5. Screenshot of a monitoring tool
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Item Detail

[6] Switchbot01

| modify | | back |

Common Information

Attribute Value

Item id b

Registration time 2021-10-29 13:05:59

Model name Switchbot01

Device type Raspberry Pi 4 (Arduino UNC)

Manufacturer Dsem Lab.
Category Actuator Device

Specific Information

Group Key Value

1 actuator_model servo_mator

actuator 5G90

unit_of_measure

range of numbers

min_value 1

1
1
1 request_type
1
1

max_valug 180

T2 6. Af(A| Rl thet ClBto|A BX[AER] AFEIA

_

Fig. 6. Screenshot of device registry for switchbot

id timestamp
1 2021-09-27 19:39:11 0
2 2021-09-27 19239016 0
3 2021-09-27 19:39:21 0
4
5

servo_motor

2021-09-27 1%:3%:20 160
2021-09-27 19:39:31 160

a8 7. AxEe ZUEEE fst HolE
Fig. 7. DB table for monitoring switchbot
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Fig. 9. How to use the existing switchbot and how to apply the proposed system
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