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A David Star Magic Square Algorithm for Efficient LED Control
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Abstract In this paper, we propose efficient LED lighting control algorithm using a David star magic square.
Such algorithms increases the power reduction, the heat efficiency and LED life cycle and the efficiency of the
LED lighting control consumption. Lighting system using existing Magic square algorithm could be reduced to
increase the heat efficiency of the LED because the LED lighting time of the reduced cross-lighting. but it has a
limit to the lighting control. If should apply the this proposed algorithm, can reduces power consumption and
increases LED life-cycle, heat efficiency of LED lighting module and efficiency of the lighting control of the LED.
This paper proposed that algorithm is by using a David star magic square on the LED Matrix. Divided into twelve
areas to move the pattern in constant time interval, to perform the cross rotation and inversion techniques to
thereby light up. In this paper proposed algorithm of this paper was compared with existing Magic square
approach. As a result, power consumption and heat-value and luminous flux was reduced as the conventional
lighting system. And, the LED lighting control increase the efficiency.
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Fig. 5. Application LED Matrix of a David Star

magic square
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Table 1. Characteristics of high power 1W white

LED
VeIVl Color View | Luminous
Ie[mA] Temperature | Angle | Flux [Im]
typ. | max. K] ] | min. | typ.
350 34 4.2 5,000 100 20 30
9 16x16 LED W gejo] Zao] fhdelA d3
shdom, AukARl HE Ao A1) 7 HAE FE
o) BhBAIS ol W5 WA TR K13l e
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Table 2. Differences of Three Lighting System

APz ) @ 3
% LED(ea) 256 256 256
&%} LED(ea) 256 128 64 ~ 160
2R H (W) 125 6.2 31 ~ 78
Heat(C) 76 61 42 ~ 5
#4(m) 9 62 32 ~ 67
z4 39 - A -
ZERY Very High Low High

(e
¢
i
K3
o)
rir
fols
o
)
rO
—
S
2
2
il
Ho
rob
ui
40,
|
LU

o
-
oL

O

=

2

1o
o
=

(R T
it

>
=3
o
1o o 1 K
o
o
o
3R
X
o
2
>
N
N
oft ol
Auj
1o
o
=3

N
0 of o
b N
o N
=
o of
2
1o
e
-

BN
o
o
ofp
$
2
)

>

r?
_O|l"

rir

©,

-
[o lo w

-1 18 N

o N
U o
o ox N

16x16 LED ®%5< 4x4 LED A B RES shi}e
2ZA 12158 79 ¥ F22 iR s dag
o] 7937 ohd F9 9] AT A& F3
el o5 Eal Aol &Y v
3 2% B PdAE 7M. 4 dSith )
& ANl AT B A Feo] bk
LED®] -5 7N47F 375 ~ 75%

2 AlgtE]o] 2] P42 oF 137 ~ 50% FE FE
o ok 357 ~ T6% HFE Ao,

ol

g

lo, N

-

2 g
<0,

o ¥
N
X

rl

o

4
52
H

References

[1] Jung-Mo Kang, “Trends in the United States of
LED lighting-related policies”, Green Technology
Infomation Potal, 2010

[2] Wan-Bum Lee,
Control System for High Power LED Luminaire
Using Bluetooth Wireless Communication and
Current Control System”, Journal of the Korea
Academia-Industrial cooperation Society(JKAIS),
Vol. 17, No.3, pp. 66-72, 2016

[3] V. Singhvi, A. Krause, C. Guestrin, James H.
Garrett, Jr, and H. S. Matthews, “Intelligent
lightcontrol ~ using
Proceedings of the 3rd international conference on

"Development of Wireless

sensor  networks”, in

Embedded networked sensor systems San Diego,
California, pp. 1-7, 2005

- 112 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 16, No. 3, pp.109—113, Jun. 30, 2016. pISSN 2289-0238, elSSN 2289-0246

(4]

(5]

(6]

(7]

(8]

Han-Myoung Lee, Hway-Suh Kim, "An
Experimental Study on the Lighting Control
System for Appling forHome Network”, J. Korean.
Soc. Living. Environ. Sys, Vol. 16, No. 5, pp.
534-540, 2009

Tahidul Islam, Insoo Koo “Autonomous Indoor
Lighting Device Control System Based on
Wireless SensorNetwork”, Journal of the Internet
Television and Telecommunication(IWIT), Vol. 11,
No. 4, pp. 31-38, 2011

Zorigt  Chuluunbaatar,  Nam-Young  Kim,
"Optimization of Thermal Performance in Nano—
Pore Silicon-Based LED Module for High Power
Applications”, The Journal of The Institute of
Internet, Broadcasting and Communication (JIIBC),
Vol. 7, No. 2, pp. 161-167, 2015

Chi-Goog In, Sung-IL Hong, Dal-Hwan Youn,
Chi-Ho Lin “An Efficient LED Lighting Control
Algorithm  to Reduce Power Consumption”,
Journal of Korea Intellectual Patent Society, vol.13,
no.1, pp.37-43 2011

Kyung-Un Lee, "A study on various non—
regularmagic squares” J. Korean Soc. Math.
Communications of Mathermatical Education
vol.24, no.1, pp.195-220, 2010

- 113 -

W]

< 20161 ¢ A iEta FFE sk o]
3}

< 0168 ~@A - A gha grist
A (EFE Y A1)

<FHAlEel - Soc CAD, Embedded
System, Real-time System, Mobile
System>

« 20143 : A4AATHZ



