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Abstract :

Recently, many changes have been made to people's life patterns as the technological

advances in the ICT industry. The fusion of smart phones and various IT technologies has
brought people convenience and welfare. A typical example of such fusion is the smart home.
However, the existing smart home systems are difficult to be changed or extended. So we
design a new smart home system with extensibility that can easily adopt legacy appliances and
be scaled up. Among a variety of smart home features, this paper deals with IoT Devices that
are responsible for controlling power or transmitting and receiving sensing values, [IoT Gateway
that connects users and consumer electronics via Internet, and Smart Home Manager that
monitors and controls these components in the proposed smart home system.
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Table 1. Electric Cost Calculation Methods [12]
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Table 2. Sensing accuracy of Power Device

Electric energy Cost (KRW) . IoT .
Less than 10kWh | 1000 Appliances |, 0. o | Multimeter | Accuracy
- .

10kWh~100kwh | A10 + (Total Electrical Vacuum 6.1A 6.6A 92.5%
Energy * 60.7) cleaner
910 + (Total Electrical Microwave

100kWh~200kWh Energy — 100) * 125.9 oven 534 o84 IL.4%
+ 6070 Hair Drier 4.8A 5.2A 92.4%

1600 + (Total Electrical
Energy — 200) * 187.9
+ 18660
3850 + (Total Electrical
Energy — 300) * 280.6
+ 37450

200kWh~300kWh

300kWh~400kWh
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Table 3. Comparisons between Arduino UNO
and Pro Mini [14]

Arduino UNO Pro Mini

Operatin 3.3V or 5V

perating 5V (depending
Voltage

on model)

Clock Speed 16MHz 8MHz

Output 3.3V or 5V

P 3.3V and 5V | (depending
Voltage

on model)

Size 2.1%2.7 inch 0.7%1.3 inch

2. loT Device - Sensor Device
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19 7. Sensor Device

Fig. 7 Sensor Device
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Fig. 8 Sensor Serial Monitor
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Table 4. Comparison for open hardware [19, 20]

Raspberry | BeagleBo Galileo
Pi2 ne Black genl
ARM ARM Intel
CPU Cortex—-A7 CQrtex—AS X1000(x86)
(Quad-Core | (Single-Core | (16K Cache)
) 900MHz | /32it) 1.0GE 400MHz
M 1GB 512MB 256MB
CMOTY | I PDDR2 | LPDDR3 | LPDDRS3
Network | Ethernet Ethernet Ethernet
Power
Consum 250mW 210mW 30mW
ption

% 5. TS v
Table 5. Comparison for Wireless Personal
Area Network

ZigBee | Bluetooth Wi-Fi

MAC/PHY IEEE IEEE IEEE
Standard | 802.15.4 | 802.15.1 802.11n

Max more

Power ImW 100mW than 1W
M

ax data | oooibps | IMbps | 600Mbps

rate
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¥ 6. IoT Gateway EHF LAZE o] #4484

Table 6. IoT Gateway Platform Software

Components
Software Purpose
Apache 2.2.22 Open source Web server
MySQL 5.5.41 Database
General-purpose Web
PHP 5 development script
language
Main Control P
Smart Home Agent avm (.m rol Frosram
written in Python

2AR FAEATNA FHE wWol ALE
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Fig. 9 Smart Home Agent Flowchart
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® 7. 2vtE F dolEHo] ~
Table 7. Smart Home Database

Table Purpose
. To save ID, type (Power
loT_Device_ . .
list Device or Sensor Device), and

the name of each IoT Device.

power_data_ | To save configuration data and
list current measurement data

sensor_data | To save environmental sensing
_list data

To save the total consumed

cost electric energy and

estimated electric cost.

authenticati | To save wuser’'s id and
on password

o= Sensor DeviceolA RUl& D9} 874 Gr7}
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A, 2R AAN, 2 2% AAe el Uth
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o serverdl H&ES d a3k AR IDS} H]
1M 57 AgETh AR g DS} RlEH S
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