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A Study on the Implementation of Disaster
Prevention LED Warning Lighting Control System
using Fuzzy Theory

Cho, Pong Keun

Department of Electronics & communications Engineering
Graduate School of Korea Maritime University

Abstract

If there is a lot of fog it will affect the social, economic, human life,
and particular surrounding highways and airports there are much more
dangerous area to driving and flight, the problem has a bad impact on
transportation industry. To make matters worse we couldn’t observe a thick
fog, if there is no piloted weather station. So i commended one way for
above the traffic accident by thick fog, that it is LED installation system
on the basis of temperature, humidity, illuminance, wind. LED installation
system is necessary to prevent avoid big traffic accident at bridge
entrance. This is probably the best safeguard against traffic accident owing
to a thick fog.

KEY WORDS: Fuzzy theory, Fog, llluminance, Temperature, Humidity.
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w7y Fo 25
- o = o =
SH=7t 20l -3y =38
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3.2 SH§74 3 LED HA A oJA| 2H]

B =FA npola2 2 AAMZE dHEH= ¢4 25, §5, 25, 7|
719l 47}A] W0t} Fig. 7 & B =FoA o]&H TR A oA ~H Q]

Bl S|tk

agar B =50 HAAFE AHEE Ao 442 teo Table 8
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321 HA MW 43 (Fuzzy Membership Function)

Aol AT iz Ao 2A4e Fo == #eo HAE #HeF
=(VD), F=0), B5EgM), dsH), W-5-Ha(VHe| SFEo2 HFof ¥
A e ekt AR do M= Fig 8 3 AT

M 229 HX| HHH

038
1H 0.6
4r
<04

0.2

ey

Fig. 8 e5gke) JAAM4 3+

I
F5o B3I dojwlis AA wgt S5 %o HYE BEVL), g
L), M), BelF3HH), W53V 5FEC® Yol AR
H dE 2Rtk AAMHE e Wel= Fig 9 oF 2o



S SE0| HX| H 4

1
0.8
u 06 —o7tet
4 o
404 =i
—golsd
o —oje sy
0
60 70 80 90 100
SE(%)
Fig. 9 w=qte) w4l
‘RE’ o AL 70% olstH A2&%7} 1ol9 60%7HA = T2 717

Bl 19 A&EEE 7}1111] 70% 1 A1
90% Ateloll A APHoE W3lE = £55E 7FAA HAh
Z5o] B3 Aoy AAd wel 25 ol HAE ofFsl), BE
M), HeMe 3FZEoZ Uro] HAHMY 5 Edstdtt. HAH
W4 o] HelE= Fig 10 3 2o

x| =E0| mX| HH Y

. \
0.8

u 06 - —o%8

4r :

< 04 —EE
22

W/ \
0
0 50 100
8171 (lux)

Fig. 10 25gke] JA9m4 @
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712710l B3 Aojil Ao wet 7le7] el MAE BAD), 3

EEYO, BolESYM) 3RBo2 Yo HAWM4 F4E BT
Atk 71€7] AAE FHAAE O AgRTh HAARNY Fe)

X 7127129 mX]
O\ A/
" \/\/
4 0.6

ar X V — |
< 04 A\ —op7t=Eg
/ \ / \ wolz=g2

DRI SV AR
O N §
0 5 10

21&71C )

Fig. 11 712713ke) A A4 34
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29 gkel Ao RED, ORANGE, GREEN9] 37}%] &2 o2 Uiro] &
Ztzke] e Wi RED = §83A, ORANGE = F9,
GREEN = ¢bd-& vt}

Mo| ChEZ

® RED[1]
L1 ORANGE[2]
M GREEN[3]

REDI1] ORANGE[2] GREEN(3]

Fig. 12 LED A4A}+7k2] Membership

Agel e thERLS
S0 Ade] WeE =Rt
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] (Fuzzy Control Rules)<] A7

%

322 HA Aot

o] WA AolFAE 1342 2Asw

3}

o= W

F o If-Then

g Aes

AH
AN

ATt

J

o] Fuzzy Rules ofgle] 13714 EH o2 o] Ao

RED

and 71€7] = A A then Color

5 - oFg

=

ORANGE

and 71&7] = ¢FtEE9 then Color =

5 - g

=

GREEN

and 7]&7] = @ol|&Z&#" then Color

(@)
=

Wk

ORANGE

T = % and 7]€7] = AA then Color =

=

and 7]L27] = A A then Color = GREEN

and 7]&7] = A A then Color = ORANGE

o
=3

H

ORANGE

and 71&7] = ¢FtEE9 then Color

5 - o%g

N

GREEN

and 7]1&7] = @o]&ZEd then Color

5 - of%g

N

<3} and
A A then Color

ORANGE

T = XHE and 7127

=

A A then Color = GREEN

£7] =

and 7]

Hlr o
B

%25 =

and 7]1&7] = A A then Color = ORANGE

= - ojFg

=
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-R12 :If €% = g% and = = "W$+5F and

x5 = o]F % and 7]&7] = 4XFEEH then Color = ORANGE
-RI3 ' If €% = % and % = "5 and

2% = o5 and 71&7] = Wo]&E9H then Color = GREEN

RED(Z& =DM o] AAA =, F3 w5
Azl gt dx], & AEHE9]
& 1ol FHaterte] wel 7]Ee] W
Al Aol WMEtstA Hrh. T2ER HA AoE d&sHA shr] A=
1°] Lookup Tabledll & 37FA] AAte] 7|&d S AHE ok FHAH
HYFTE A oF ok AZ7F AsA2Hold HA| AoE stz
st ZEAE tis] W AP AAS B A7 gAE wky
3te AS2A, MEAteE old HMEIFY] oHdES dupnkEoly & o3 s}
1 HAEol Rkgste] HAst=1to] whet AEC AHEE HA Ao
dueFe =T AAHEHA A

z
o
o
e
N
§2
rir
of,

IM

3.2.3 H| ¥ A 3H(Defuzzification) I3

A A AL WA 3 A +x+= AF =9(LED Displaye] s2he
2 AREE  glnh I EER AARZ ARRIMST AR WSstr] 6
Defuzzifier(B| 3 2 8}) A S Ao gt} BIHAFE QM= o8 W
Hol oy F2 t39 2 313 o] FAZFAW(Center of gravity
method) o2 3ttt}

T2 R X S A, £ 24E& B, & 2A&C, 71€7]
z71< D, Color® E 3tar, =74 A, B, C, Dol th3lt Ao =AHzS

a, b, c, d&txx & uj,
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Zmln ,LLA MB [b]aﬂq[c]7ﬂp7[d])*E;
e="1"1 (4] 3.1)

Zmln ,UA » Hp, [b]aﬂq[c]aﬂq[d])

1 =1

FASHAEE ol &3t HAASE & A3 e= LED s FHAE =+

g3ty g%
= 22 s gddetAath oD’Il%— —2—01 2.5¢] A3 Fro] oA =W 2¥9
ORANGE®} 3¥1¢] GREENe| 7zt dwt# Ao Qle= MAto] oA & A
olT}. gkoll A AF %

ek ghol e Hol A
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33 Al2H d=gojo FA

Ftedlo] AL JHREQ 25, 25, &, 774 AoE &

2 Zg 3Rl LED Module, LCDE FA4=o] gt} #wdr

E UFol= ADCE F3 AlA Aojek vlar|E T =9 @9 4 &

g93stE MCUZESE LED, LCD Egtoly vtE, AR

2 TAH Advh Ao FH84E Fig 13 o £F tolojadle F
3l JER AT

A

Fig. 13 A&l Z A Block Diagram
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331 HdrRE H

Helre e BE tholoj 1YL Fig 14 9 2t}

— AVR

>

LCD

Fig. 14 Wl 2 = F-9] Block Diagram

HolHE Hi= AlxH z%ﬂ]gl E%—% Aojstar om HE fiof
ATmegal28 F o] WA= 9lom LED MODULE 3 2%, %, %, 7
7N E A4S = AEE AGE T} FAEH Ao 2] LED 2 E
AVRe] TIMER/COUNTER 1, 3¥3# dAxo glom  7}7}he
TIMER/COUNTER ¥ E+= PWM 213&

Alojste] A= AFe Uebd F dAn 2E9 FE= 3 79
B3l 3 "ol & 40] 7heet 2RAA S 7127 A

N e

_—

rlo
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332 AA

e

B =EolA o] &3 MAe 2R&FEAAG 25 A4, 7]1&7]AA ]

o wA 255 FAS A8 AHEst= A= SHT-71(SENSIRIONt)
Egolr &5 tholojad g QlEdo]x W2 Fig. 15 o 2ot

— Micro- — DATA
= Controller =
= (Master) [= il
VDD
GND
Fig. 15 S A4 2] Block Diagram

SHT-71 2 - FEAARELS wlo]a2Z2AAE Tl A7t 7Hs3t
t} 49 F SCK 2HRle A EdEAS 51 nlo]| 22 I Z A A (E =&l A
ATmegal28)oll A1 SCK(Shift Clock) Signal® 2 - 5% AAMEREZ RUA
HH AA Wi A=l e - (protocoDol wek SHT-71 EE ol A]
a0 BtE FES stEE HoUth A Sl molaRAEEHA SCK

ATE 9H o)A HAEToZA =AHLS AFSATT dEFH AlA ZEo)
WRAos Age e 27861 DATA A5S HUYHA & .55 =
AL A Fh)7F HYSS &9t o]3 Address¢t Command ZkS B
Y31 80ms(12bit B237)E 7|thelH I ekl AA7 e59) S5
=A% 5 O e ARst ok vo]lARAEEYqHE A FHZE
29< 163 RuiA Hed Zhze) F9435] s A Al REe] 27 b



OBl E RUFA Hu vlolA2AEEHNA 1 e Az zFelo]
16752 dlolE= WaaA Aok o e L9t FEE Tos 24
Welatel Aol et AUeE 5 AL 5 A "o 1n 1
2o LCDE B8 AZH o2 gelo] A5aes HEe FH2E T4
st

ZEAASt 712N E Lol Al 71270l Heh R A ol

7HEE EA4ES 7 AlAolth. TaelEE Y 7|er]ete A5HQl of
420 AsE AP welaRZzAACA  Aosrls B7Fssith
ADC(Analog-Digital Converten+= s}, A/, %, &5, 5 5 45 A
MEZREH JHFHE AEHQ old2a ANEE vlo|AZAHEEH R
A AHEsr] 98 o] A5E XY AEE vE 4 9tk ADCE A
HEE OAd Aae Ald BFos A Ha 27 252 4Akst |
th B =RoA ALEE plo|aZZ 2 A4 ATmegal28S 3 U 3o
10Bit ADC 227 UlZEe oma s fxd Az HEs 4
ATH
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333 AY B

B =RoA AHAHE ZHES SMPSE o] &3te] AAEHUTE SMPSE=
100W &3] AES o] &3tHom DC-12VE ©] &3tk DCI2VE Wl
HE o4 LEDE T3t F2 &OM, ne| AZAEEHY 2 - 5
TAA, 22AA, 717144, LCD 5 olAE DCHVE AM&3EZ At
S zAstoop 3tk o7]A LM7805 29 #HEFHOIEHE AL&EHd]
DC-12VE DC-5VE W& A AHgstdth o] 24E 1A9 Hluwd He &
Folal wgo] dojuA|gt, 7HA o] Ayeta 3= go] Hwd sttt
= A

o} 5VAEYS ALg3tr] 93 78053 2= Fig. 16 7 Zth

I

12y B
i) Uz g
| /7
VIN S vouT
a
= cin 5| Fimees &
4TuF T~ C#
4TuF

Fig. 16 7805¢] 3 =%

_28_



3.3.4 LED Module Ao ¥

LED= AlZFollA gA 790l 7Fsd 34 LEDS Akﬁé‘}%ﬁ‘r. 34 LED
o] 478 #<sle z+z COM(VCO)3 R, G, Bl GND R-# o2 ztzhe] 1
HEs EYW Mol Yom #te DC-12VelA F2gith wlo]a 27

= o= Azt AF7} vleksly] W&o LED ModuleS #7]9
BalA &th. =3 LED Moduled 7Z-$ DC 12VolAd F2+sl7] wfi&d
nfo]Z 2 AEE8]9 A DC-5VE @R 43]slr] wjie Eolg
AR Ao R Aol Aa Eol& Ae vo|ARHEEHS] 1P
Ale] Frh. 2y ER 79 EWA2E]9 Ho]2 Tl nlo]ARHEE
£ AAsta ZEE o] DC 12V [ Y3 LED Modules 77t AZA3s}<]
EWA2HE 29H &AE AESth LED Module o2 W& Al A

E

g3lof tEE Uyt EAMAEVL ofd HJEWMAEHE ARESE] A
2 ES REE AE F AES AU PWM AlojE 913+ LED
celoly 32 Fig 17 7 2t

12v
&
i
o o 3 T
IRF2807
o £y BR-TEZC{4pin]
i A [ e O [
— — —
Lt Ri. . 100
oS S A
Bl (Pl 10

BSE IED T=E3N= —

Fig. 17 LED Module Ao 32 %
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Al 4 & HN7ZAI LED Ao Al2H A|ZF 2 AY

41 A 2 A3

2 AollMEe ddA 4% LEDAISS AR P dAE D, ¢4
LEDZA 15 & o] &3ty %=1 Aol A7E e It zﬂﬂﬂ% d
Ast7lol 2 ZbF Bl2ES REE At AEsided O FREE
LED HZE& BHE A 1;-; LCD R =7} it

411 LED HXEES{ BE

A AAZ LED H2ES HEo T4 m&o Fig 18 3 2tk AVR 3
g2 olE, ERA2HE 0|83 29F 7|5S HZE 3T

Fig. 18 LED HZE& HE
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sl AVRAIA 6702] PWM EF9lS Alojd 4= Qo 34 LED =&
of 3HRGB)] Aojetlo] Aormz o] FEgS PWMOE Aot LED
ol ¥H71E JFHAIZ 4 AT 7] PWMel& Pulse Width Modulation
o] =2 A H2235 9] Duty Ratios: ZAHste= WHE @t PWM A
o]= Duty Ratio® ZATo=ZHA On Time Dutyzrs ZAst= AS 23k
ot 28" PWM S#x®2==2%x Fast PWM Mode¢} Phase correct PWM
MODE”7} 9&=dl «7]14+= Phase correct PWM MODEE ©] &3}t
Phase correct PWM MODE= Ol & slopeZ2A #w3aF 7|&7]E& UEH
Fo g Fo] Fast PWMET Zo] Yol Fag7t lho] HTh o
PWM A5 Edlx~E ] Ho|~ ©o g So7} LEDE ON/OFFsts -
A% 71e®ER ofygt oludt AErt olm|Ewe] LED REE9 1Eh&
ol FFES 714 o] AE wel PWM Aol & st 877t 7HHEA |
o 22 /RS EBRlS FAlOl Alojste] AA, FFA, =4 Fo] e
A ok

_3"_



412 HAA 9 LED, HXAER HE

ooz AHA 9 LCD HZES REo 3t Ay Axgjo|tt 4 %
A3d Ax= Fig. 19 ¢ 2
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3 LED9 Az

ﬁo

o)

A

St A HIZAER H

m

>

>

! >
>

- »
-~

A

71&7]

J

A%

Fig. 20

Fed A7 A

S

g

A o]

71407

& 7l

1719

J]

o H7E =4

1A, whgt

BE =

A

*

£=

MCU=

5}

71 9

i:l

o
i

T

N

Fol LEDel 94 =)o}t

S|

g

FAth. ATMEGA128-&

3

ATMEGA1285 A}&
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7t Al EHEE 5S LCDOl YEATh WA Aol el we)

S
A EAE gEe B, 2% =452 Yud 5 YRS st 42

BN

Fig. 21 & &% = 20C, % = 35%, % = 100lux, 7]=~7] = 0° ¢
A w 77 Aol FHo] we} LEDE H4%o] Sojes H1 1 oue
Age Fao] FHesiths AL Yehi

Fig. 21 4&3F 53

| .

249 5 97 Ao|FAel Do) LEDE Fu48e] SoleA H 1 9
e Folstel o] st 2 Ueha

Fig. 22 + = 15C, €% = 100%, =% = 100lux, 7]<7] = 0° ¢
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Fig. 22 F2]3lo] 53

Fig. 23 & 2% = 15C, &% = 100%, 2% = Olux, 7]<€7] = 0° ¢
Ad W HA Aofqt o we}t LED= WIbEo] oA i I or=

BN

Fig. 23 53 &7}
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Table 9 & ole] 7b A%e A4 4 gol b &2 AHE e
Aol

Table 9 42 744 A$9 A4 A Fol Ba 2223

RAZE
Ay
=5 fea E 7127

1 95 16 1 RED
3 86 76 3 ORANGE
5 94 89 4 ORANGE
7 99 15 2 RED
9 56 198 9 GREEN
11 78 45 5 ORANGE
13 84 78 6 ORANGE
15 98 46 2 RED
17 68 98 4 GREEN
19 47 11 8 GREEN
21 53 18 6 GREEN
23 26 75 4 ORANGE
25 75 48 13 GREEN
27 89 166 4 GREEN
29 92 74 8 GREEN
31 15 138 9 GREEN
33 49 126 4 GREEN
35 73 56 11 GREEN
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A5 AE
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do

A WA AUk olo] %Y 714 292 Mo
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AzEE HBoE BX YielES ART BES H8E AHE 240
male] 37bA) Aol UEhtES shgich ol dw
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