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Implementation of automatic detection system of loT based sensor device

(Considering the application service of reduction of consumption current)

Myung-Kyu Kwon*

Abstract

In this paper, loT(nternet of things) technology, which is the core of the 4th industrial revolution,

was applied to the study of reduction of consumption current. The IoT is a sensor that collects data,

a sensor communication, a gateway that processes and stores the collected data. Data application of

IoT technology is applied to smart home, smart city, healthcare, smart factory, etc. and it needs to

be applied to various industrial fields.

By sensing the location of the sensor device, the specific

functions of the gateway and the platform are turned ON and OFF to reduce the consumption current

of the equipment during the OFF period. When the sensor device accesses the gateway, the specific

function of the gateway is turned ON and When the device is separated from the gateway, it senses

the sensitivity of the wireless signal and automatically turns off the certain functions. As a resurt, it

has reduced the consumption of current. In this paper, we propose a novel system for detecting the

location of sensor devices by applying IoT technology. The system implementation is realized by

software based, and defines the requirements for the implementation of the sensor device gateway.

The gateway automatically detects the location, movement of the device and performs necessary

functions. Finally verifies the automatic detection performance of the gateway according to the

location of the device. It will contribute greatly to the development of the smart city and office.
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Fig. 1. Structure of loT
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Fig. 2. Various identification targets
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Fig. 4. Configuration of loT gateway

2. Device and Gateway of loT

2.1 Device overview
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2.4 Major sensor types
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3. Network and communication method of loT
3.1 WSN: Wireless Sensor Network
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3.2 Communication method
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Fig. 14. When the positioning signal is larger than the first reference
value and the sensing signal is smaller than the second reference
value, Separated position.

2. Development of proposed system
AA o] 2~ A5 7A] A28 7555 2 BEY A

S Table 1.1 HoJFt}, Software based A|Z~El(A system that

automatically detects devices)o]™ A]=El9] 7]

B 5o,

Table 1. Functional Flow and Explanation of each module

Functional Flow

Explanation of each module

1. System activation and
communication steps
- Gateway and sensor
device communication
- Measuring received
signal strength

l

- Drive gateway and sensor

- Signal strength
measurement (RSSI)

— Locate sensor devices and
Measuring detecting signals
(Acceleration, gyro, gravity)

2. The received signal
strength comparing step
- The RSSI and the first
reference value

)

3. The detection signal
strength comparison
step
— The detection signal

and the second
reference value

4. Steps to Perform
— Activate or deactivate
— Keep previous
behavior

- Comparing the intensity of
the device signal received
from the gateway to the
first reference value

- If the received signal is
greater than the first
reference value and the
sensed signal is greater
than the second reference
value, the function
activation(ON)

- If the received signal is
larger than the first
reference value but the
detected signal is smaller
than the second reference
value(OFF)

- If the received signal is
smaller than the first
reference value and the
detection signal is larger
than the second reference
value(ON)

- If the received signal is
smaller than the first
reference value and the
detection signal is smaller
than the second reference
value(OFF)

SEES o] 71Nk Al Tufe] s AReAHA] AR C#elol
2 gl Al el ool HE B, Alo|Ede] B
F, ZEIGHCIERE, tule]s FRE § 9AE 74
sltk. Al Hue] s HH Alo] 2T ARE Fig. 15.
ok gl EA S3ITH10].

uusing System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Drawing;
using System.Data;
using System.Windows.Forms;

namespace SSES_Program

{
public partial class DeviceUserControl
UserControl
{
private System.Windows.Forms. TextBox
thDeviceAddr5b;
public
TbDeviceAddr5

{

System.Windows.Forms.TextBox

get { return tbDeviceAddr5; }
set { thDeviceAddr5 = value; }
}

private
tbDeviceAddr4;
public
TbDeviceAddr4
{

System.Windows.Forms. TextBox

System.Windows.Forms. TextBox

get { return tbDeviceAddr2; }
set { thDeviceAddr2 = value; }
}
private
tbDeviceAddrl;
private System.Windows.Forms.Button btOk;
{

System.Windows.Forms.TextBox

get { return btOk; }
set { btOk = value; }
}
public
RadioButton2
{

System.Windows.Forms.RadioButton

get { return radioButton2; }
set { radioButton2 = value; }

InitializeComponent();

Fig. 15. Procedure for device control



120  Journal of The Korea Society of Computer and Information

V. Experiment and analysis

1. System configuration and experiment
1.1 Test environment
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Fig. 16. Configuration diagram of fixed position signal
stabilization test

A gEe 2R FaEe s 1g90A AS g
3 3ol olth, o] ABE AFHA A|zde] BFEA NED
HgH o FAskEA Areks Agelth EAE o] Axg
of S AHI 220 AR e A7k Bl Aol o] AL A5
A A2 A8 A Ael=delold et o
whp A7 A Selshs Algelth, AR g 314
o] +A %=+ Fig. 17.3 2t}

Auto detection - (’\: '

Smart plug

Non-Auto detection
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consumption current load
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1.2 Perform the test
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Fig. 18. Receiving bluetooth signal when auto detection

function is applied
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