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Design of Lighting Control Algorithm
for Intelligent LED Lighting System
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Abstract

In this paper, we propose the design of lighting control algorithm for intelligent LED lighting system. The
proposed lighting control algorithm transmitted to MCU through a data bus the environmental information
detected from respectively sensor node. The MCU control software was designed to determine the level
maintained to depending on the set control method by comparing the results that calculated the dimming level
using a signal value. Also, it was designed to be lighting by cross—performed periodically the rotation and
reverse method by created fully symmetrical pattern using the control algorithm to LED lighting device. In this
paper, the proposed lighting control algorithm improved the reliability of the data sent by designed the system
that can be controlled lighting to stable, and it was maintained the event delivery ratio of 91%. Also, the lighting
device was decreased the luminous intensity of 32%, the power consumption of 49%, and heat generation of 32%.
As a result, it were could be improved the energy efficiency that the life-cycle of LED has been increased 50%.
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void cds_adc_f(void) {
unsigned char i=0;
int k,j,m,n;
// sel5 selection
// cds adc selection
// adc_Value
}
void 1m35_adc_f(void) {
// sel5 selecton
// Im35 adc selection
// adc_Value
}
void motion_adc_f(void) {
// sel5 selecton
// motion adc selection
// adc_Value
}
void voice_adc_f(void) {
// sel5 selection
// music adc selection
// adc_Value
}
int main(void) {
unsigned int i;
mcu_init();
main_set();
while (1) {
cds_adc_f();
Im35_adc_f();
motion_adc_f();
voice_adc_f();

}
Fig. 6. Sensing data conversion & control program
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procedure DATA_TRANS()
h < node_id;
data, < sensing events;
repeat
data.(h) < receive(nodec(h));
data, < data of aggregation(data, datac(h));
update data variation(dvarh) at nodeh;
check threshold conditions;
update Touth;
until Touth has expired
if (event occur) then
send data, to each of the h parents node;
else
send data, to the primary parent node;
endif
sleep until the next period;
end DATA_TRANS

Fig. 7. The transmit control algorithm
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void Pattern_control_Algorithm {

init_port(); // 1/O port initialization
init_adc();  // AD converter initialization
init_flag();  // Flag initialization

init_timer();  // Timer initialization
PORTC = StartOfLed(); // LED on
while (std_intensity < def_intensity) {
if (int_light > std_light) {
alt_pattern();
}
if(flag=1) {
flag = 0;
Time_delay();
LED_Reverse();
}

// Time delay

else {
flag = 1;
Time_delay(); // Time delay
LED_Rotate();
}
}
PORTC = EndOfLed(); // LED off

}

Fig. 8. Pattern lighting control program
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Table 2. Data transfer rate
£ 2 deld A%E
50 | 100 | 150 | 200 |Average
(ea) |(ea) | (ea) |(ea) | (%)
single path 54 | 53 | 50 | 46 51
multi path 94 | 90 | 87 | 8 89
path repair 82 | 80 | 8 | 8 81
independent path| 92 | 91 | 91 | 90 91

of Lighting Control Algorithm for Intelligent LED Lighting System

(279)

121

AL dolge Aol oFoAE A

< &3 4
REURE Y
F 2v HolH HF F= d ANxe=E

J = 5070
ol A 2007744 F7HAIA Ed AEES vkl
ERUi STt
GARARe} FAR] ASE
46%, 94%0°l X 86% = HEEo] 7tz
BRETe HPAR =
9296l A1 90% = Z+7F 2% FHAEFA T
2o A9l dolH dAFEo] 7 %
aF 112 Holy A AR E A

P‘L

AEEo] 54%0l A
8%7F zta=atS
8290l 4 80%,

dze 5974

1

[
al, A=

=

AA HES =9
Qdo] Aol TAF oWHE HATge FHANRE

a2z Ehigieh

100

o4 —_—

Node(es)

single path - multi path ‘path repair Ivindependent path
Fig. 11. Important event transmit rate comparison
O 1. 22 O|HE MEE d|1
ZE B¥E AWA-F0A 2Re] kel wsl
g ovss Ao dAd sl we PE xEI}
TdEE R 2 Holx EAE iy sd
Z2a9e A4y 48 Ao
a9 12& HdAo Z2a9s 483 LED 2§
Aedue 245 Yt
¥ O 0= O 00 OF O 3 0 0 0 O O O U
FOpT ¥ ¥ ¥ T O e ¥ ¥ ¥ ¥ ¥ ¥l L
o T Ol Oy T e T L = EDRETRE ORE DRt ORE SR Rt
CDRECRE O DR TR o i ¥ O O O Ol O] O Ly
¥ »r ¥ ey P ¥ P L ¥ i ¥ ¥ ¥ L
¥ ¥ ¥ Oy Op ¥ ¥ ¥ O O ¥ P
(a) 50% A€ (b) 75% HEMe
Fig. 12. The lighting pattern control

o 12 HSHE Mo



122 A7 =83

O

F
1o

o M
H
2
_ti_ll

NE Ao Mg Fu
2 Aeste] Fiol we

dlel LED 2 4%
gAAT AuAe] Tz
¥o=® LED =97I7|& A
FAHA ool =E 9]
T BEAT =
sk A

FSR=Ny)
™
i

to iy N
A=

ro,
i)
st
N (m

of.
N
N
=2
X
ofo

4y o 2
off o M &

ol
ol
R
&
=
i)
x flo

2

I

i

Of ot
_og

o
%

By

4o e

4

o =

o & &

b1

£
o
tlo
2
2
of
¥ 2

\f

I

ne
flo o N

offt

gt

i)

Lo,

— o i
o
t My o
-
X
—
o
o
[o/¢]
*
(0]
ok
™

o
o
i3
f
N
N
o
o
= F
fol
i

i

o

of} i

&Ly
2
ol
ol
2

k=
= )
O, o

= b
2
)
L
2,
:?l_",

off HT (o
Ko Lo
+
r.no.\(_L
)

N
N
ofr
[0
ol
k)

o

N

2
2
rlr

INob ol oh &M Rl o BN
20 8 Qoo &

T
ol o

=\é

B
=
o2
o
1o
9
N
2

o
i
=l
ich
N
tlo
of
:OL_I‘
&

(a) 50% lighting
13. LED lighting device pattern control
02 13, LED =%7|7| mfEHof

(b) 70% lighting  (c)100% lighting

woEwelA Aljkels HE Al duEEe dut
Ao LED ®& AAE Hssts Aol ofst A5
FHE A R AT mEe] andEe] Akt
I LED 2& 937 wd@de #aAd 5 e
A3 Ak Aol dudss A8 A4
Aol e REW Abg Wk T4 AE 2o
B F=ADE ol &8t EAsHn

7; :8}”' ><60min ><60$ec (1)
];r = ]; 7(])711 XPF)

L =(P, xP)x(T,+(P,xP))

(280)

=34 (Journal of IKEEE) Vol. 16. No.3

LED EE< vl 8AzHset A5 Al71d Azt
()& 28,800, .7t it AGode] 9% LED ®&
o HEHGAINP,)S 40, 2 BRG] BAE

sec

3} )

A
Y JHEAIZH(P)2 LED 2E9 HEEA
K

2
dlo] 13 wE e W ARWANS(P)e] 4L o
1, e AEAHA)S AEHARFPIe AF

A Aee] wE

=
el Aag

Aot =3, A LEDO HSAIZHL)S HHd A
BAZN} & dle] WES(T,)E FAkste] A
& a9
7} LEDE AFEHIE=E sjeldste] & LEDY A
5 958 A F7IA BAsgon, £ 33 gol
RE AxE #5shA st s FHEE 7HA
= A%E 98 & gglr
Table 3. Frequency in use of a rotation
E 3 13HA] ARRHIE
18| 28| 3¢€| 48| 58| 6€E| 78| 8€
13| 2 2 2 2 2 2 2 2
23| 2 2 2 2 2 2 2 2
33| 2 2 2 2 2 2 2 2
43| 2 2 2 2 2 2 2 2
53| 2 2 2 2 2 2 2 2
63| 2 2 2 2 2 2 2 2
73| 2 2 2 2 2 2 2 2
834 | 2 2 2 2 2 2 2 2
¥ 49 o] RE LEDY HTSAIZHL)Ol AA

[e)
LEDY] AS5HWA R 50%2 d5A7to] 4d
T3t A9 E

Table 4. Day lighting time

419 35N

19] 28] 38 49[ 58] 64] 79 ] 8%
138 [ 240 | 240| 240 | 240| 240 | 240| 240 | 240
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73| 240| 240 | 240 | 240| 240 | 240 | 240 | 240
83) | 240| 240 | 240 | 240| 240 | 240 | 240 | 240
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