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Abstract : This study on the methode is easied to distinguish with emotional visual lighting on AtoN facility using 3colors LED, and which is controlled

to on-off switching of approach light in shore or harbor. The identification have easied to provide a differentiation between the AtoN facility of red and

white light and surrounding light in harbor both sides. And the integrated comtroller have designed to lefi-right and serial sequential lighting system for

harbor guidance using the GPS synchronous or timer. There is expectation effect that is prevent a confusion about distinguish of facility by ship's operator

and to beautify a night scene of harbor, which is expressed to emotional identification lighting and variable color lighting on AtoN body by vertical layer

color lighting using LED. In addition, the performance of AtoN is implemented to display with guidance light the harbor safety message by morse code

lighting. Effectiveness of system is enhanced that age and power consumption reduce by candle alternated high light LED.
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Fig. 1. Diagram of RGB controller.
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Table 1. Design Factor of Main system

Function

Fade In/Out, Morse Code,
Color set-up

Design Factor

RGB Duty Ratio control

Color variable RGB Duty Ratio change

Vertical Bright, Vertical Color =~ RGB Duty Ratio control of each ID

Synchronous On/Off control, GPS and Timer

Sequential On/Off control

Fig. 4= LED PWM Ao]7]¢] F/d %], Fig. 5= HI<I
Aoj71e] FAEZolt}t CPUE EF ATIISAM7X256S A&
L, g7l AFRUY, 948 Ao ANeE &
ol AEBANEE 831 GPS 2 FYF7] FEeE
¥tk CPUE PWMO] FrEH]o] 93 ALH 5, on/off 2
RGB =&l oJ& MzxE AlojstAl Hrt.

Fig. 6 PWMel & AL S AA 6=
3 Aot} o] Z Eo] R100°]W RAAFO] 100 %

oju GAAF} BAALL o7 IFHu, WS Zg
R33, G33, B33& 27} 33 %Mu PWM A& Z Hf

AlZF E<k LEDO ZH7+e] WAFE ¥ etk PWMe| FEH
of o &tHer DJ»;E]—C LED M2 3ol ]afe]
HHaA =2y W& ZA3A "k (Hoon, 2009). Fig. 7
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Fig. 4. Block diagram of LED PWM controller.
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Fig. 5. Block diagram of main controller.

‘$LCR ‘GID‘)OG( ID‘XXX E ‘L-’D "CKS‘

- $LCR : light control header

- GID : group ID, 000~111

- ID: respect ID, 000~111

- L:light command, 1{on)/0(off)
- *CKS - check sum

‘$CGR‘G[D‘)@(}(‘ID‘KXX‘ R‘m‘ G‘m‘ B ‘m *CKS‘

- $COR : color control header

- GID : group ID (000~111)

- ID: respect ID (D00~111)

-R: Red LED PWM (duty ratio)
-G : Green LED PWM (duty ratio)
- B: Blue LED PWM (duty ratio)
- *CKS : check sum

Fig. 6. Design of PWM frame.

R,255,G,000,8,000

[

1 2 3 4 1 2 3

- 1: $COR,GID o ID0ooR,255,G,000,8,000,*CKS ---— color data input
- 2 : $LCR,GID xxx IDxoxx L, 1, *CKS ---— LED on

- 3 : GIDxxx,IDxxx,R,255,G,000,B,000 ---— color light

- 4 : $LCR,GIDxxx,ID,xxx,L,0,*CKS---— LED off

Fig. 7. Transmission frame for sequential lighting.
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R,255,G,005,8,000

‘ R,255,G,000,8,000 i

1 2 3 4 5 2 6

-1 : $COR,GID00 D000 R, 255,G,000,B,000,*CKS ---— color data input
- 2 : $LCR,GID,xxx,IDxxx, L, 1,*CKS ---— LED on

- 3 : GID xxx IDxxx,R,255,G,000,B,000 ---— color light

- 4 : $LCR,GID xxx,ID,xxx,L,0,*CKS---— LED off

-5 : $COR,GIDxxx IDxxxR,255,G,005,8,000,*CKS ---— color data input
-6 : GIDxxx ID,xxx,R,255,G,005,B,000 ---— color light

Fig. 8. Transmission frame for emotion red lighting.
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Fig. 9. Lighting test on red LED bar.

Table 2. PWM control on emotion lighting of red

Red duty  Green duty Blue duty

ratio%)  ratio%)  ratio(%) et time  Color
100 000 000 T sec RED
080 020 000 "
060 040 000 " Red-Green
080 020 000 "
100 000 000 " RED
080 000 020 "
060 000 040 " Red-Blue
080 000 020 "
100 000 000 " RED
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Fig. 10. Shape irradiation on vertical level of light house.

Fig. 11. Test of color by 5-LED bar.
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trigger pulse trigger pulse

]

trigger pulse

]

Fig. 12. Transmission frame for synchro on/off.

| ! T T/3,T/3 ! : T
i 055 | I ] next char
h dash dot dot dot | charinterval start

| 1 2 3 452645 2645264 7 1

o

-1 : $COR,GID yoex,IDxxx,R, %, G xxx, B soxx, “CKS ---— color data input
- 2 : $LCR,GID 00 ID xxx, L, 1,*CKS ---— LED on

- 3 1 GIDx00¢,ID00¢, R 00t G o, B poex ---— color light (T time)

-4 : $LCR,GID,300x,ID,xxx,L,0,*CKS---— LED off

-5 : time delay (T/3 time)

- 6 1 GID,00ID 300, R j00¢, G, yoex, B yoox ---— color light (T/3 time)

-7 : time delay (T time-0.5sec)

Fig. 13. Transmission frame for morse code lighting.
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Fig. 14. Inside of LED controller.

R,G,B CONTROL

[%] MIXED COLOR COMPORT
RED PORT (NS
GREEN BAUD I
BLUE
Light Set Color Light Morse Light

Character input
DOT time
DASH time
Code interval [sec]
Light ON/OFF

— {sec] Fixcolor [Jl] Variable color [l
Light time [sec]
" ] R G B W
Morse interval [secl  color duty %1
SWEEP time
SWEEP step

[sec]

[sec]

[secl]

[step]

Total Control

synchro sensor(+) [N I
Synchro sensor(+) m
Timer [N D

Optical sensor
Remote [IENIN IEE

Power Control

Vibration duty [%]

Vibration period [1/100sec]
Vibration group _ [group]

Fig. 15. Design of monitor for remote RGB control.
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Fig. 16. Lighting of AtoN in Pohang new port.
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