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Abstract In the era of the Internet of Things, where all physical objects are connected to the Internet, we suggest
a remote control system using a Raspberry Pi single-board computer with ZigBee, which can turn an indoor
light-emitting diode (LED) and a multiple-tap on and off, and with a smart phone can control the brightness of the
LED as well as an electronic door lock. By connecting an infrared (IR) transmitter module to the Raspberry Pi, we
can control home appliances, such as an air conditioner, and we can also monitor indoor images, indoor temperatures,
and illumination by using a smart phone app. We developed a method of finding out IR transmission codes required
for remote-controllable appliances with an AVR micro-controller. We suggest a method to remotely open and shut
an office door by novating the door lock. The brightness level of an LED (between 0 and 10) can be controlled
through a PWM signal generated by an ATmega88 microcontroller. A mutiple-tap is controlled using an ATmega32,
a photo-coupler, and a TRIAC. The signals for measured temperature and illumination are converted from analog to
digital by using the ATtiny44A microcontroller transmitting to a Raspberry Pi through SPI communication. Then, we
connect a camera to the CSI head of the Raspberry Pi. We can turn on the smart multiple-tap for a certain period
of time, or we can schedule the multi-tap to turn on at a specific time. To reduce standby power, people usually
pull out a power code from multiple-taps or turn off a switch. Our method helps people do the same thing with a
smart phone, if they are away from home.
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Fig. 1.

The whole block diagram of the smart indoor
management system
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Fig. 2. The circuit diagram of the LED light controller
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Table 1. The command that the light received and the

state of the light

Type of things 0002 Serial number 1E4ACD95

Received value | Operation of the LED light

00# The light A and B are both turned off

05 Setting the brightness of the light A and B to
level 5

19# Setting the brightness of the light A to level 9

24# Setting the brightness of the light B to level 4
Setting the brightness of the light A and B to

0:#
level 10

STATE# Retransmitting the state of the light
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Table 2. The command that the multiple-tap received and
the state of the multiple-tap

System Start Class Object Connection Ready Class

START

loT Connection Ready
[Thread Object Creation,|
Thread execute.

v v

loT Connection Ready
|Thread Object Creation,|
Thread execute.

v v

Object Array join,
loT Timeout thread
Creation and start

UART Recive Ready

e

Object type check

Object Serial check

Object timeout check class

l<—

timer value subtract

v

timer value is 0

v

. Serial
Type of things | 0001 erta 30AESFA9 10T Connection Ready
number [Thread Object Creation,|
Thread execute.
Received value | Operation of the multiple-tap
Network socket Server
00# Shutting off the power of all multiple-tap ports T#,:f::;;‘;’:fj@“fﬁ;g;’;
01# Supplying the power of all multiple-tap ports
10# Shutting off the power of the multiple-tap port 1
21# Supplying the power of the multiple-tap port 2 Nefiork Socket Access dlass
STATE# Retransmitting the state of the multiple-tap
User ID, PW check  [<I—
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Fig. 5. Flowchart of Data Transmission and Reception
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