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[Abstract]

In this paper, we propose a smart wall switch based on IEEE 802.11b/g/n standard 2.4GHz band
communication. As the 4th industrial era evolves, smart home solution development is actively underway,
and application cases for smart wall switches are increasing. Most of the Chinese products that preoccupy
the market through price competitiveness use Bluetooth and Zigbee communication switches. However, while
ZigBee communication is low power, communication speed is slower than Bluetooth and network configuration
through a separate hub is additionally required. The Bluetooth method has problems in that the communication
range and speed are lower than Wi-Fi communication, the communication standby time is relatively long,
and security is weak. In this study, an IEEE 802.11b/g/n smart wall switch applied with Wi-Fi communication
technology was developed. In addition, through the two-wire structure, it is designed so that no additional
cost is incurred through the construction of a separate neutral line in the building. The result of the study
is more than 30% cheaper than the existing wall switch, so it is judged that it will be able to preoccupy

the market not only in terms of technological competitiveness but also price competitiveness.
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I. Introduction

el 2ajo] St S02 Yo ABSH: Aol &
oz 191 717 5 4% Y= cloysiEol ot sjele)
Aol H=ate AULE & o] ofat WA=} Fletn
QIck. Ol AEARIA AEeelr]ofido]el 0] A7)
AobEE FY o] wr2w(1], 20219 ACEE 234 A
A £8JaF K294 1,2300] Lefolo] R2LHY Wefzlo
2 o] cha Zastgont 202530 17309 29y
2 R ABLEE 7)7] A] 7k S 49] 2008 7
2 AR 20%E PUT AO2 ogsleit. ARACEE
AAelo] EAPAT] e B A S 20174 15
& UM BT 9.5%] PFES 71S3l0] 2025K0f=
oF 315Y R AP o2 FYSL k. A0t
£2 2uASO FANE BLR0R Exfsh AE
U ABAZ QAET lo0] AEY MelAg AuE
o] segolo]l WA APLTICH 44 7Rsgo] RS- S A
Qo= 9AER gk

450 $250
$225
$200
$175
$150
$125
$100
$75
$50
$25
S0

400

350

300

250

200

150

100

50

0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

mmmm Net Houseolds with Smart Systems ==m==Annual Consumer Spending

Fig. 1. Households with "Smart" Systems: Global Total[1]
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II. Background

1. Related Works on Smart Home Systems
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Fig. 2. Infrastructure of Smart Home System
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Fig. 3. Platform architecture of E-Switch[7]

2. Smart Switch
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III. Design and Implementation

1. Design of Power Board and Realy Board
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Fig. 5. Artwork of Power Board(Left) and Relay Board(Right)
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2. Design of Controller Board
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Table 1. Structure of Socket(sensor installation) WiFi &2 Hot ¥=ist WPA, WPA2 PSK ¥HAlS XY
Request Description Length Type 6}£§ Wipiq 017:] c])_]% E?_} 70}9}0}01 OD:] J’}%]. 7E
Com. Code 0901 4 String O] JHB0 Fig 131} 7t
SSID L SSID length 2 String
Pass L Password length | 2 String
SSID SSID ~32 Hex wifi_inkt_sof
Pass SSID Password ~64 Hex
Server Code 0 1 String
User ID ID 8 Hex 03
Respnse Description Length Type e
Com. Code 0901 4 String R
Message 0000 4 String

Table 2. Structure of Socket(states of sensor)

Request Description Length Type
Com. Code 0104 4 String
Sensor Type | 0x02(smart sensor) | 2 Hex
Sensor ID ID 12 String
Noti Srate Action rules 2 String
SW Ver. Major / Minor 2, 2 Hex
HW Ver. Major / Minor 2, 2 Hex
User 1D ID 8 Hex
Respnse Description Length Type
Com. Code 0104 4 String Fig. 13. Part of WiFi security related code
Message 0000 4 String
Sensor Type | 25 2 Hex WPA H}AIO] 712 ot53t dyalze TKIPA|GH %2
Sensor ID ID 1 String
A 7P e Boks Astshy] flsl WPAZEE WPAZO]
A 7R duglso=z AfEist AES(Advanced
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SHAl ols3l o 1a]ES AMRSE| ot T|2 EA A7t
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Fig. 14. Smart Wall Switch with |[EEE 802.11b/g/n
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Fig. 12. Firmware of Touch
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IV. Conclusions
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