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Implementation of Smart Control System based on Intelligent Dimming with
LEDs

Geum-Boon Lee *

Abstract

In this paper, an intelligent dimming control system is designed and implemented with the human

visual response function using CDS sensor, PIR sensor and temperature sensor, etc. The proposed

system is designed to detect a moving object by PIR sensor and to control the LED dimming

considering the human visual response. Also, the dimming of LED light can modulate on the app, and

simultaneously control dimming in real-world environments with smart phone app. A high-temperature

warning or a fire hazard information is transmitted to user's smart phone according to sensor values

and Data graph are provided as part of data visualization. Connecting the hardware controller, the

proposed intelligent smart dimming control system is expected to contribute to the power reduction

interior LED, smart grid building and saving home combining with internet of things.
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[l. Intelligent smart dimming control
system

1. System architecture
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Fig. 1. System communication overview
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Table 1. Main features of the proposed dimming control
system
no implemented functions

LED dimming control according to the
1 brightness by using Cadmium Sulfide(CDS)
Sensor

LED dimming control by using Pyroelectric
Infrared Ray(PIR) Sensor

Detecting a fire hazard when it reaches a
3 critical temperature by using a temperature

sensor
4 Directly control the LED light by Android
application
Hazard Fire information transfer to the
5 Android applications through  bluetooth

communication

6 Energy saving data visualization by graph
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Fig. 2. Block diagram of dimming control board
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Fig. 3. Layout of LED and sensors

2. Smart dimming control
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Fig. 4. Layout of LED and sensors
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Fig. 5. Process flowchart of system

3. Intelligent dimming algorithm
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Fig. 6. Dimming control function on response of eye
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[1l. Controller Design and
Implementation

1. Hardware Design and Manufacturing
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Table 2. Development environment

ltem Development Resource
Circuit Design OrCAD

Board ATmega48

App IONIC Hybrid Framework
Server Apache Web

Database MySQL

Programming C

Tools Sublime Text3, AVR Studio
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Fig. 8. Schematic design of dimming control board
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Fig. 9. Circuit design for PIR sensor
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(b) Front side of dimming control board

Fig. 12. PCB manufacturing

2. Software Design and Development
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Table 3. Dimming control table

Usage ltem Default

illumination value saving in
dimming controller
illumination value for

hardware light 80

controlling at App applight 0

?I'emlpera.ture value saving hardwaretemp 0

in dimming controller

flag for dimming control

at App appflat 0
Table 4. Temperature table

Index Date Time | illumination | Temperature

idx | recedate |recehour|hardwarelight/hardwaretemp

0 20160430 17 55 45

A% A% nelEth, AEE 9 4
Sefoluinte] 242 Bal Sheslolo)
YR A3 AEgol shrd Qe T
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Fig. 14. Dimming Control by Visual Response
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Fig. 15. Mobile Applications

V. Conclusions
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