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Abstract

This mood lighting design includes several groups of light emitting element, a
controller, an optical filter, a diffuser, solar cells, and is capable of irradiating yellow
light, red light and infrared (IR) light. A new algorithm can make a lamp of imitating
sunlight capable of presenting sunrise or sunset process with time. The microcomputer
control unit is set inside the base body and connected with each of the first emission
elements and each of the second emission elements. The emission model of the each
emission element is controlled through a timing control governor set inside the
microcomputer control unit. By this way, the study can achieve the goal of making the
lamp emit lifelike imitation sunset light or sunrise light, and can change the color of the
emitting light with time. Also, the system makes the users feel like to be under the
situation of the vivid sunset or sunrise. With the calculations of two different
accumulative errors, the sunrise/sunset database provides a series of electronically
adjustable time interval and tracks in the color space to reappear the most beautiful

moment of sunrise/sunset at sometime and somewhere.
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BENTLw S48 Bk R=255~-G=239-B=74> H 2
CIE ¢ B AfEEs ¥ 4o

R=255 X=215.244
G=239 Y =224.809
B=74 Z=83.24
X=0.411326

Y=0.429604

Bl 15 & pl#cdf & CIE B1® & Rehis %
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4ol 15 #7 o FIEA Rl 23 9 2 B d hiE o B AR5 0 i)
B 2 EE gl BB EERODBEE S B2 BE S A BT L

L a4 CIE ¢ R R TSR DS S L B R RE R AT

/13 41 MO %3 = ON 113 4] MO %% % OFF
writebuffer[0]=0x02; writebuffer[0]=0x02;
writebuffer[1]=0x37; writebuffer[1]=0x38;
writebuffer[2]=0x30; writebuffer[2]=0x30;
writebuffer[3]=0x30; writebuffer[3]=0x30;
writebuffer[4]=0x30; writebuffer[4]=0x30;
writebuffer[5]=0x38; writebuffer[5]=0x38;
writebuffer[6]=0x03; writebuffer[6]=0x03;
writebuffer[7]=0x30; writebuffer[7]=0x30;
writebuffer[8]=0x32; writebuffer[8]=0x33;

B 16 PLC-MITSUBISHI-FX2N-16MR % H 44178 2. — &
fet 1 ¥ 4255 F4] F (programmable logic controller, PLC) MITSUBISHI
-FX2N-16MR 3 g &~ i Fod) » 2 4 6 24 L RS422 5 fgr 5 (i A g | o

@ ied 23245 422 2 EHGEEE S R T RE Y 2 A6 e o )t A

4
=N

> d PLC 2 B3t 40— iF 422 2 @ AR(25pin) > iR E > HHE Y
— 40| USB 4 RS232(25pin)# 9 pin 2 @i » {1 ¥ A28 41§ 0 ot g &
BT Byed|E kA d A & (§) 16) -

PLC-MITSUBISHI-FX2N-16MR # 55 4] MO %% = ON &4/ 7 it f§ 4o

#define send(dd) Comm1->WriteCommbData(dd,9)
unsigned char  m0Oon[9]={ 0x02,0x37,0x30,0x30,0x30,0x38,0x03,0x30,0x32};
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unsigned char  mOof[9]={ 0x02,0x38,0x30,0x30,0x30,0x38,0x03,0x30,0x33};
AR ¢ BRI T 4 2 T E BT § MO
send( mOon);
FI* T3 £ T B F &R MO
send( mOof);
His #3738 ON -~ OFF 2§44 /v ¥ v Ry$IE -

R ke P 2 B2 B (5 g L3715 4 bR
KPR H Y05 0 d NPFIFIHIOEF U FE G R FEL AR LT
» I ¥ LED kihEugeng & o i @Rk > AP Bt Hib3 B4

99% - 353 R &P L & 4o B 17 977 o

v

B 18(A) = PP Y 7 B2 B S &7 4 B8 L~ F 2 2 LR

W)

B 18(B) 5 A1 * b MBS RO P 2 B2 BB ¢ b LED shE kI

Mo A3 E P EWABEEREEZBAE L S0z —
B Forml
Imaging Device On l oif |
Imaging l Load Image I
Number |l Gray Value | Luminance B
(22248 174 505 u
2 2913 18 ¥ Detecting Area | Pseudo Color | Imaging | Color Analpsis |
3 (253221 |18 545
4 (259248 191 554
5 (259.275) 194 563
3 (259302 185 537
7 (286167) 188 545
8 (286134 202 586
3 (288,221 207 6 O
[0 (286,248) 214 621 =h ()
T (ess27) 207 B = T
12 (286302 203 589 == (G
13 (286,329) 188 545 = IR IRCIA e 18 IR &
14 (313167) 204 532 = .
15 (313194 219 635 — () ) [ )
16 (313221) 223 6.47 T
17 (313248) 222 6.44 0
18 313275 225 653
19 123021 215 R24
2 mtensity L 596
Intensity Analysis

B 17 FHPHEE 7 B2 B EH B RPE S
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(A)
B18 (A) FipfEe 7 B2 e s 7 4

+ & by e D4 N
23 RBeaEg s

Ul e kA 2
#(B) I VR R BEPERFPEE B2 whA
LED 3 % 1)

ke

(B)

P B FIR X R E S A D

Sequence Lamps On (1st step) Lamps On (2nd step)

tl 0 0

t2 1, 2 1, 2, 3

t3 2, 3 2, 3, 4

t4 3, 4 3, 4, 5

t5 4, 5 4, 5 6

t6 5 6 5 6, 7

t7 6, 7 6, 7

t8 7 7

I PLCH AP HE 2 B2 BE2 Ao F 6 4oB 19 #77 o
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e Lt HoT | iz
1 He HRAH 52
SUNRISE, SUNSET

load relaxing mode on

MO on | M1on| M2on|M3on

noon mode ] relaxing mode off l o J
M0 off | M1 off | M2 off | M3 off = I i |
M4 on | M5 on | MB on | M7 on demo 2 ] sunrise mode |

M4 off | M5 off | ME off | M7 off

BARGEIE  RARAEINIE g

B I9PLC &4l P 1B 7 B2 5 2 4255 4 6
BT AR FRHE T AN EAL R R g &
B AR5 cnphie o SR LB PSR ALY BT B 2B R G MO-MT T
Bl M TS TANEAIE S L BRT BB M P o5 IS

7 (noon mode) s #% i — PR o

w0 load # L EE R - LR TEZ TR RJILAR TR AT e
FREE T REFR R ERLE - BRI R B2 A B g T
PR HF T TRARR BRI PSR A TR E RS AR
P R B ERL P E G SRR B H L P R A e e
AP FREER B WODE B2 2L AR EEP s BeEiies

2 PR 4cd 3o

BRI X 2B/ pFEET IFEH © 4p 5% > demol e 4o gt = 7 4P
B 7 2 BERRPEHE %o A demo2 endd PR iEp DgEd chgit 5 &
- WpEd iR 2 R L 1.2 4 o relaxing mode on ¥ SR @ * K A L el

MZTRERPPHEE B 2ZEE ERFY B > P EoiE S 0.1Hz~2.5Hz -
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Relaxing mode off & B 4P| E R BF F 5P IEEE 7 152 B E B & anxd iy o sunset
mode = sunrise mode R % fie & PF A 4l ks > S ¥cal fra2 B EF

o ET L E AR R R BEh e B R

T I A 5E

SUNRISE, SUNSET

09y
sm
load relaxing mode on ||
;

MOon | M1on M2on|M3on He
noon mode | relaxing mode off | o
MO off | M1 off | M2 off | M3 off oo | e l
M4 on | M5on | MEon M7 on doma2 l SR l
M4 off | M5 off  MB off | M7 off
BAEGEM  RARAE RIS
R | i | i I [«] ] i
1 al 100 1 a2 100 25Hz frequency 0.1Hz

B 20 demol 3% iTiF 42 0F &

R A 3 o AT EATAIETAR R 0 307 I PLC &2 2 B2 R
Z N RN k> e 20 P50 & demol dE (FiEARE G o2 — ] 0 £ X WA AR

A CIE ¢ RBIAZS » AEon O SERF R B¢ Lt o

B BwmEEY

AR R EEAHE RIS CEARP LG E FRFRERM A KRR
FEB- gk - M (EHRAE A B 5 1585635680720 ~790 880~ 1000nm
Yo BNE - BUEESe 2 gk o et (H R E A B 5680720 ~ 760 ~ 790
~ 880 ~ 1000nm ) > jp ks B v HEK Y Rk A o b R R 0 RS e S

g kg LB/ BAp N EES  BEHATT 218 kAT L L Irn ]
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VTR ISER DAL AT YR i R R P R ek
Be* 2 i A o

YRR L TR R RS RN B SR ]

TR FIPhE S Fend 20k Tt et AR T R F R e

C

SFRFBERPEDNSACRAARZ 2 EEE T SR PR/

PRt & TR IR/ IBEE CIE ¢ BRA GRS » P A (T 5w (3

AR EET R ERARD & LERR BB £ B TR TR 4

L HEEEAERENNZ R L G ERRBTP B/ B H R E -

N

BB k- B £ ERE

3. THatESR o

4, #HELGYEGFHHE/? BREEZ T HFHE
5. FAIMARREREGE/ BEECIES RAG » NHRBEFIDE 7 HBE

ERRREDBBA KA TR o
6. HHEEIHBFHREZE
7. kR ABIRFIERLED o
8. AMRFLL Al IERL R
AERT BB SIEN 0 AT S BEE S - BABaE T F A
bty R UL R BRY PRRT LR o T LR bk Ko i
AP E TR R XY UESRE S N AT EER R G
Bz BE L { 3nF R E 7RAEnT2012 & = #a7F 7E p {72011

E10 LPRE S AL 9~ F2010 & FaEs 2 EE 7 1, F2007 £ 5 7
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30 B“.’:l/]—r‘ O T R V/‘ibFlF'Z.FE_mB Ippﬂf& 1 iirifﬁ%ﬂqmzfi’? 5

VT U AR R 8RRk e R R s A R
&~$%¢$
1. H:—,:lz* et  AFENFRERE P FARFEP L AEE 0 2012 1)

S5 1371547 5L o

2. TFEF kR CKEFRRLT ERP NP TERL G I BRLGE Y
ERFE P Y 550 099125660 -

3. T’r—%z* P TETAREREL NP Y R N FREBP kA ¢ ER
B % 1Y #4550 101133165

4, WA fe XE T ASTI—A B o —F { 5K TR ¢ LD DR
S EO7E QI o

5. Gregory A. Rechtsteiner and Jane A. Ganske, Using Natural and Atrtificial
Light Sources to Illustrate Quantum Mechanical Concepts, The Chemical
Educator, Vol. 3, No. 4, (1998) 1-12

L

6. BRETFE P&  http//www.cpu.com.tw/kh/ - % ® 99 &£ 3 *
+

Briedsos 3R LED 3 8- 0k i e0R AL LED & m~3g it §T§1# > LED
BPES T T IR 2 LED BT AR A 537
http://tw.knowledge.yahoo.com/ > % & 99 & 3 *

(EREAFLFL P NRIEF 2L L HIEE )
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L AEgr R R L 0 e ]

i

o

4 Lexe B vy
¥Woor EREE g 3R L I G ET

N , A
2. AIERBELENY F ShYd b

B Sy s A TR
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