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Abstract

LED Television Screen is a new type of high-efficiency advertisement that has been
commonly used in recent years; but the over-brightness of the screen could jeopardize the
safety of neighbor residents and night drivers. Therefore, we have choosen 20 LED television
screens from the main commercial districts, FengChia and YiChung as well as main arteries
in Taichung City as our research target.

The research is as follows:

(1) The average luminance value, 1329.56 cd/n1, of the LED television screen is 1.33 times
higher than the CIE outdoor lighting pollution limit of 1000 cd/mi (CIE 150-2003). And
the maximum value of the luminance,3215 cd/ni, is 3.21 times higher than the CIE
restriction regulates. With the above data, LED television screen indeed has exceeded the
limit standard.

(2) The total average of the luminance value for LED is 30.91 times higher than the
background luminance value of 43.02 cd/mi. With further study, we found that the value
of the “Artery Case” is approximately 1.6 times higher than that of the “commercial
District Case”. Such difference could easily cause intense glare during nighttimes.

(3) In the survey for the LED visual evaluation, most participants has given higher rates on
the items of “Ad Recognition”, “Feelings for Luminance”, and “Luminance Contrast”,
showing that LED ad device certainly has the characteristics of high luminance, high
contrast, and attention attraction. However, “Visual Discomfort” and “Visual Distraction”
have been rated on the lower side, showing that participants has higher endurance for it.
Participants have expressed in the item of “Preference Recognition” that they hope to
lower the brightness. The result of this survey can be further conducted in a comparison

and study between the luminance meter survey values.

Due to the light pollution has gradually been taken into account, the statistics not only provide
related regulations for us to consider them as the basis for such conducts, but also the
applications and demonstration can also be used as the public light environment as an

establishment, in order to provide a good night urban living with spacious use of the roads.

Key words : light pollution, glare, LED Television Screen, background luminance,

visual evaluation.



iv



¥

B &

= R I 1
L0 B B S |
| = I R 5

18 A% P . 6

O 7

2L, B BEE. e 11
22 % i ST i AL e 12
23 K E 2 R BT 16

2-3-1. R R P AR 16

2-3-2. B & R U R 20

A e O 2 23
2D L 25

=% LEDR AR FRIEIRG ... 27

S1LED A 23 A B BB A 53 E 0ot 21
-l B AR R T 27
-1, B A T I L 40
B R T 1 - - A 42

3. A A e 46
3-2-1. LED B & B AR B S 46



B e P o1

3-3.LED &2 H % § 2 48R 41

5r % LEDRLZMARFXIFERRFEAZ ... 61
A-1.LED B & B & B 61
A1-1 B E 2 A TE PR i 61
A1-2. B B3R M2 R o 64
A-1-3. B B8 T 64

4-2. LED B 2 B B3 A 2 2 65
4-3. LED B 2 B 538 BB FIBH5 ... i 65

44, LED B 2 B 532 B % MBI .. 7

4-4-1. B3 20 B bl 2 WP B ok 71
4-4-2. FRANFCIFZFR SRR 92

IR ORBEEIR 107
S T g i e e e 107
5. 15 T T R T 109

Vi



o IR o LS L LR S B S A C S LR S I S

g

~

iy

~

iy

~
~
+
~
+
~

+
~

2-1.
2-2.
2-3.
2-4.
2-5.
2-6.
2-1.
2-8.
3-1.
3-2.
3-3.
3-4.

3-5. #F

3-6.
3-T.
3-8.
3-9.

3-10.

4-1.
4-2.
4-3.
4-4.
4-5.
4-6.
4-T7.

R E LRET R B 13
T R 14
e I ] 16
CIE R Z Ap b AT o & B 17

CIE = ¢t ki3 4 U414 % (CIE 150-2003) .....coeii i, 19
BIR B BB K B i B e 21

FA LT s IR BRI . 22
Sy D 23
GRS B HCR 27
B BB ST 28
T B B GIFRIER 29
—ﬂ%@ﬁw?ﬂ& (B OO . .\t 32

PR ! 115 18
¥73g 3] 19~20
BERFEERE AN TN L 40

‘W ‘W ‘W
‘:,
‘mj} = 'mﬂ
\
o
=
o
Ef»
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
L
>»

BIE R BH M EIE it et 13
PR T S TR BRI 16
B AED B BTN D oottt et et 63
B ERBA S 64
SPHHBBEESA 65
R B e 72
H6102 T RALEHE B % oot 73
H6003 £ TRALEHE B % oottt 74
S0 04 ETRALERE B % oot 75
105 A TR ATTE B F Lo 76
CEBI0B E TR ATTH B F Lo 71

~

*=
-3
o

JE R AR A
IF R AR
35 R AR
35 R AR
35 R AR
35 R AR
IR REIETY

..........................................

RS

15{\- DT T e
)‘n
co
[ui—

*=
-3
©

..........................................

~

#o
oo
o

..........................................

..........................................

~

=
oo
DO

..........................................

~

=
(o]
w

..........................................

~

& EE
[a—
o
TR TR TR TR TR TR TR

NE
co
~

..........................................



W R

s

~
+
~
+
~

+
~

4-17.
4-18.
4-19.
4-20.
4-21.
4-22.
4-23.

TR TR TR TR TR TR TR

7B REIE
7B REIE
7B REIE
7B REIE
7B REIE
7B REIE
7B REIE

51
25 85
= T T T T T R R R A A A R

51

25 86
= T T T T T R R R A A A R

51

25 8 l
= T T T T T R R R A A A R

51

25 88
= T T T T R R R A A A S

51

25 89
= R T T I I T R P

51

25 90
= R T T I I T R P

51

25 91
= R T T I I T R P

viii



WP &

Bl1-1. Rt MR 25 F YR AIREIRE L 2
%I—Z.LED%%&ZE%BNW A R & R T 3 e 2
Bl 1-3. oA ] EdAt LED TR D X 03030 3
%1—4.3\W#}»’%LED}-§§E%R;I%G%¢ e RFImERESOET 4
Bl 10 T o A Bl Lot 9
B 2-1. W% R LR ¢ CIE 150-2003. ... .o 18
Bl 22 B A B e 24
Bl 3-1. BB R b B e 31
B13-2. - % BB bl B 34
Bl 3-3. 07~00 & B3 BB B 36
Bl 34, 15~18 & bl b B B 38
Bl 3-0. 19~20 & B3 B T B e 39
B36.8E+a [LOKBZZAREPRIBEEARETE .. 41
Bl 3-T.LED B 2 @ ALAB = FEAR & L ottt e 41
B 3-8 maBBmplAl e 8mRE T AW ... 42
B 3-9. FEE 3% (ONS 2 1988 ittt e et 43
B 310, LED B B (5 B o, oottt 43
B 3Ll B B B B T it et e e 44
B 312, B R A BB A i 45
B 318, B T BB & o 45
Bl 3-14.LED 2. 20 H 6#h R T32E 2 T 3008 . . it 47
B 3-15.LED 2. 20 bR~ B2 T 300E e 47
B 3-16.LED 2. 20 6 R4R-] B2 AT 3008 . . i e 47
B 3-17.LED B REME AR e 8 2 T 3000 ittt e 48
Bl 3-18.LED AR & (= )2 20 &bl & ST 38, . 49
BI3-19.LEDAR & (= )2- 20 &b & BT3B . L e 50
B 3-20.LED AR & (= )2- 20 &b & BT 3008 . . 50
BI3-21.LED Z AR & &2 = AR & A T 3008 e 50
B 3-22.F FARE(- )2 20 F 0] & BT 0E 51
B 3-23. F FARE(Z )2 20 F 0] & BT 00E 52
B 324 FFARE(Z)2Z 20 0 2B T30E .. 52
® 3-25. % %—zﬁuiﬁ'mimlb ....................................... 52
® 3-26. %?ﬁ’vl FRMETIELBRE 53
Bl 3-27. % & 2-3& @’A&a%ﬁ (BB 54

1X



Wl 3-28. %

] 3-29.
] 3-30.
# 3-31.

] 3-32.
Bl 4-1.

] 4-2.
] 4-3.
] 4-4.
] 4-5.
] 4-6.
] 4-1.

] 4-8.

] 4-9.

] 4-10.
B 4-11. ¥
# 4-12.
# 4-13.
# 4-14.
® 4-15.
] 4-16.
® 4-17.
] 4-18.
® 4-19.
] 4-20.
® 4-21.
] 4-22.
] 4-23.
] 4-24.
] 4-25.
] 4-26.
] 4-27.
] 4-28.
] 4-29.
] 4-30.
) 4-31.
W 4-32. &

o
G 1T-7 2B E 3 ERE R 54

LED #2. R g2 % ‘5’.%—5{ T I B e 59
%ﬁﬁi‘]%ﬁud Z. LED# AR S F FHMAEZ VB 59
BRI LEDMBAE S F FEAZ VB 6
20 kb2 LED#mA &t & BAR 2 v B, ... 57
LED B & R AR B F R i e 62
[ B I 66
AL 2 M B R S e 67
A S B R A e 68
A A M B R S e 69
A DM B R S e 70
RR O M B B A 71
RAg 12 20 B % V"LI%/»\@? R 93
T B i N e R o L P 93
RAgl 2 rﬁﬁé% ;LI%, L 94
LI 2B A48 % 94
R3g 2 2 20 B % b ’I-I% ABCEFEIR 95
AR 22 23 E0FEFRAEBSR R 95
Fv“%EZi%ﬁﬁé‘%EL'%/v\%‘r.é‘%% ..................................... 96
A T/ e T 96
R3g 3 2 20 B % ’I-I% ABCE R 97
FARIZ ZAEFETFRAESF 0 97
W%31§ﬁ%%?%@ﬁ$% ..................................... 98
L A e L 98
R3g 4 2. 20 B % b ’I-I% ABCEER 99
MA A2 Z AR 0ER AR 0 99
RAE 4 2 & & &R =i /»\%fr.sé—% .................................... 100
A e L 100
R3E 5 2 20 B % b ’I-I% ABCEEICR e 101
e R i e e A o L 101
RAED 2 & & & 4 1= i) /»\%fr.sé—% .................................... 102
AL D 2 d i o T e 102
R3E 6 2 20 B % b ’I-I% ABCEEIR 103
e A e I e A o 103
FAE 6 2 & & &4 2= i) /»\%fr.sé—% .................................... 104
AL G 2 i A T e e 104
A R - 105



LED & & R ARHBA 2 % 3 3= 47 §

3
1
el
=%
-%}n;

-7 #14

;‘i_mp;—‘f;ri—ri e @4 Lo ,b'ur»}g'a,;b 20 e ),\,«Tﬁdgz,}_piﬂ ,;3:;
oo ¥afE A TR oa p RREREHN KT aOEHEN TF L
B Ak T AR LKA AL kR BORR R g g

A R 2 3l 3 kT A4 Mk h o A Hig Pk T AL RT RA G
%k (sky glow)  ~T sk &4 (light trespass) ; &2 "Tpik(glare) ; = * 3 f

)

f

Jm
- 3% e
Moo o N
LRI R S

o

d o g e &w@ﬂiéﬂ:% "3W?J% ER R
EERE R SRS ErE L B FVRS B ol 0 ot A o & g
@%W%%@&ﬁ@ﬁﬁt@%%wo-w’ P AR A SRR RE

P AR RN RIEAT LR A AR f koo et > 2B R 20 1

Ar
gy

H

%ﬂii’ﬂﬁwﬁ%%mi%&&ww’ﬁ*“qﬁ%www%Lﬁ AR T

R oHY > AP TP ERMERINF? o NIEDA L TR &
m@wéim%g&é%ﬁ,nd%ﬁ%&ium%ma;m@{’f%%%9
Afe T BAPR A ER o e BARF B E R ETE LED R 2 0 Fpt 0 A
R RT kB Y A D TR 7M—Tﬁ§m%§5' [t s TR B XTHRE R T Y

IR oo JESENAR

47 + & e-Theses & Dissertations (101 ¥ # &)



LED B4 ERSGEAHALEHEAE

LED & % &4 (LED Television Screen for Advertisement) & 31 sk Elig &)
—HMAEBEET - MRS RRZGNA B/ HBES G&BBE X
REMASBHEVGZLEIRAGE A KT ANAREAER T - RAHH AT
ANEFTEHREFZLED SRR LEERG- KM B ELBAZREABZNESHE
EUFREHBENTAEER ACERFESLEROFARBE » LHAZENR K
BILED B4 ERGHRAANSEEEZD HNBEGALN AR THARE M2
WA EEE I RRHERMAR AN K - RETHALFRANE HR
FHATNHAMRTITABRNES  AMTARSL AR ERHE
BN AR RDNEET RET /T AT E > £ H AR S
By & R AR e Beg By R B 4o o BlPE A LED BEERBZ a @B E T

1-2.1LED 5 ERBAMBPRERELSZRT X

# ¥ K% e - Theses & Dissertations (101 &£ )



LED B4 ERGELAALETFREAR

PE— LED REEREPERAZERIRAM AT

R EENAERMMETHERY  REAR B AR - H TR RHE
TS RFE N EERBARIE BEERAM AR EZ AT XM FW XELE -
{2 HE B3R DM E RS EH 2 R1E =+ v/ eFE - ORET 6938 2] I ey A
EBRIHIRE > ARSHAEFATET  AREAET NEE  FRIRASL
ENBE o SEARHE B AT B B EALIRE N A &R 0 TRFIFHER R HBREFR
BRI AE REFRERES  ERAAKBRE S TR LRAKRE  BFRA R
ZTHRASERZACHEMERE T LG EATH -

1-3. b/ hE&MES LED A REHE - bl TRHBREALHLT
RHFEREH O ABABEANBRARE > AT LRAREES FE

BE . LED BEHERBLAERM 2z ABES

FH-HE o ATE B EHEER LD BE TR RARAARMNESRE
B (e RS MR B AR RAMEBARPIMAR R > €5 65
BRI AL © A A EREI B OGRGE/ EARAME - 2012/04/04) » #7371 R F%
0 R B R ATEAH S @ e REAE - 1550 LED BE TR LA iR R

# ¥ K% e - Theses & Dissertations (101 £ F &)



LED B4 ERGELAALETEAE

B BT ATERRTMA £REE  HLRGEBEEAES
HEIPPEE B TACHELESRANFAIBEL - BEHANHE L4 T EHK
LED B4 TR EE  AEERENGLAE DAL - BT LED B4 ER
R EWEBRATAT U REHLELE - LR EHEEW 7 dn LED BE&#EKE
BARMELERAE T FRBEMOEEHLB R MERBR A AHTRALMR
TEEAR BRI -

Bl 1-4. RR#& LED R4 BRB A RAL AR M ERITHRFHGEE

SBERZERENL WENTEYLE  HEMAERLE RARMERS
MR- FHELANAE 242 RANMAHES RERIELSEROBFEA] - #H1
8P R %u%%ﬁiﬁﬂaﬁﬁﬁ LIRA] B ARG A - BATRNIER 2
T AEARE " ZTAERSASEFNEE RS BARABTERENZIALE
MMEBAER S LI ER fﬂy’c?ﬁfﬁ ERAT L EREBRHMBTR
FEiER TERRAGEHERSRALEEARCERME 0 2008) 0 ASNRAS
WiER TEEE P SRARZIE AR GEXAE > 2009) 0 EETEGE RS E
LED & 43% 2 AR B30 © S AP 3 77 418 P ag 88 LED R4 38R £ M Af &
AWML E A BHE BN ETHAMTARAETRAMTERAAERGAEE » BATH
ERFELERAY > BB AWMU EER

# F K% e-Theses & Dissertations (101 E£F &)



LED & + RALF R &L T =R 7 7

1-2. 7 7 B ¢h

PR cr 5 6 BAL > R AR LAPMAT L B P RS ERE O B R
@*mﬁh4%mmé$ﬁ CNS B i » e iz hge B0 7 F & A & ik
PR (R BEE) S RTpEA o gF T 243 T RIsp s
EHIE Sy el i o BN 2 bR TR B ehip B AT AEBE AR SRR P E AR > 2 P 0
BlASH PP B > APIRTRCE P oA e AR T DRI T TR PSR
PARP RS AT AT s RO 0 e AR R F R
FRB\EBanner &0 R FRT O - L+ Do

AT LED B 2 TGN A A 00 k27 B fEP  LED & 2
TR b TRE > TS s AR BT B AIER AR
M2 EE REERR TN AL 022 T o mFpr ATy 2

perde™
- ¥YEILPRFLEDAR L THRBZERELTRR
é\ﬁ%'Wﬁum%%?ﬁﬁa%’i%ﬂé??ﬁmﬁﬁgf
%quhp FARER TR R R G L En AL RE T LR
PR EERP LED B 2 T rig X e f & hm o
72 RS LED B £ AR L A s
MRt N B g

- P
ﬁéﬁZﬁiﬁ»ﬁpHm%%?‘%%%%*W@wgaimﬁﬁﬁ’iﬁ%
R HCH R AR T R

3

FERCIBEFFT S R o LR A

Z.HDNIEDR L RABETIFHIHRELIT L ER

Ry itz Egp stk RO LED A £ RARS AR E P B A F R g
& WAL @mn o AR E T IR LA TR AR o TR L R e
R IR o EE

47 + & e-Theses & Dissertations (101 ¥ # &)



LED 4 % T AL#BHEA 2 £ 332 7 §

LI ) EE SRS S LT ]

FESTEN 2 KT AR SR P AR (e bR B
A B ip?&ms;%sgﬁ%agﬁ EEF S A

1-3. 7 % #

AT IR REBEN LA LLEFRE S RTPoLZ BT AR
W2 PR E P (S AR R R TR 2 E 2 lxyiﬁgﬂ\bbfﬂf%ﬁzi#%}f E P e R
F 3§ BlAe T T

- LEDR 2 RBP4 EH

LED B £ & 4
ER R iiﬂ&%‘ﬁ% *ﬁuﬁﬁaﬁﬁoﬁﬂﬁ@ﬁﬁﬁaﬁ%ﬂﬁ%
BRRE AP A ERRL e REAY FRER LMD LER PoxE - &
ARARAPAFT R L EWE L AF LGP D e Lk D B X
iz ¢ B L LERE EARF A BEROFAIHRLBED S -

3(33;.
%E‘»
v s
‘D—
¥
&)
&=
&=
kg
o
St
F_&
e
g
1%
.18
e
o
3
B
34
e
1%
/\ -

= .LED B # R ARAG 2 48R P&

HTERFFEPDLED B2 TARBKE AL HE - BEFRFL BT
FHLIEDR L ZARBEG 2L A2 TLEDREMMAE > x g Rz '35
BRI Bam o T ikip®% B L R ¢ (The Commission Internationale
del Eclairage, CIE) #7537 % irk 3 g AR > f2 7 pr sk cn B PR -

Z.LEDHARAR LA A

LED A 2 sk 2 & € f 3 Fh S3hg 2 0h 0 2 R 2 A RALE G B o LED
FREYFRRABRG MU E L DREE §EFF AT HieBRE LR

# 7 4§ e-Theses & Dissertations (101 ¥ # )



LED A & RARARHER & £ % = H 7 g

o LR K R e A R > T CIE 2R R 2 4hike b X F 3
BB ATI N o F R ERFEFHAAER SR L0 FHRRH LR
B AR R R B2 B R e

1-4. 7 3 %4

Ahv 2 AR P NRNA S T P LED%%%&%%%%@*&@%%
TRV FIHEILERE A FREFAS FRAFEA B H 0 j2H
A AMARE Y 2R HRARM 2 e Rt i k0 EHELED A 2 T
RHHE D BB ReDE BEF > DR IAPM L 1K o iR 27
R A ) e

¥-F ¥%

AR AEFT LB BE D S RRATHEEFT R By
B KA T LR Rk T R A2 £ R o

2R YRR

FEET DRI LRI ML RERS > EAFRERAP PR T A
F&g“’)g"%ﬁf}f’f ) T fRRT TR RERTFIEFAE > B ALRT AL By FL A
PR RN B G RT hA

$=% LEDAR 2R3 %At

j\:‘?_u;‘aﬁ_)i?¢§ BT L %02 LEDR 2 TALE K & v » 175 £ d an®
o AR A Ry o A EAAPIEIE fi’}i‘ {8 i& 4 p £ (1)LED & £
THGER(DF REAEGB)X A F - ABAE 2 F Bl > ¥ 878y f7
# -

7
g e R

# 7 % & e-Theses & Dissertations (101 ¥ # A )



LED B 4 T ARMME A &1 L T 7= 47§

¥z LEDRZAK LA A&

Mé%i’%’;ﬁa%}iwmg&%g;@; s AE IR E DG -\)I; 5% )3 om
2 M fREL ESR BT P2 rﬁ’%.ﬁngKR_‘f}&m,ﬁ-fl » i
Vit TR a4 0 IR EARR 2 Y o

#‘q‘?ﬁr’kﬁ&?‘l—% R &%"% FPERAAZ E5% » iF7]Ef2 ¢ "1?_’
4147]'%':\7“/?:[2‘”‘1’7 'i‘LEKA’\ '—”/4 ‘g_pii\ipi‘oﬁ#il"p #EI :;’, 4\#]1:,_‘7‘ 2;{
T ARAH o lﬁ%‘rmﬂ’ﬂ'ﬁ A AR

# 7 X # e-Theses & Dissertations (101 % & &)



LED B4 ERGEEHLEHEMNE

R BB

Y

R R LR A2

Y

XK =) BA

A 4

#E IR E A A E

AEHRAER
LEDE & E R G5 35 | Al M1 &R &
LEDz% i #% B 3L 4% 42 4 ] A& B4 AR AT
oA AR AR AT AR T8 AR AT
LEDE & & i o2 56 42 B A% 47

SRR TSR EREL R

Y

G EE R

1-5. # L2 B

# ¥ K% e - Theses & Dissertations (101 £ F &)



LED & 2 % ARgB 3 52 2 5

10

# 7 % & e-Theses & Dissertations (101 £ # A )



LED B 4 T iRbr &2 % 3 =4 4 §

- . %2 (luminance)

"R 2 ARETRZ P FEMARRIFFE R F AR - e A
BE S kR uRE (LA 0 HE &L HEEE T2 F (cd/m) o R A
L R WP ;‘;'rfﬁﬁi}i 23 B AR Y 2 BLIRIEEAE & B o 22 H Ep
23w E ARG Moy KRR RIHATE SR ARE » R AAREN D S o
@ AP S| T mﬂ;;]%«frﬂ@ By 0 R T ELTR KR R RARR IR o B4
TR REE2%(RM 10593 (cd/m) 0 v BESNRRGE(3~D)F 2 1066
A (cd/m) > FHFRFARAE TG (6-8)F 2 103 %2 (cd/m) » 7 2 >
MR BlE 2 B MBS R G G fEh [ ARG K SR Pk R (R
L5 2006) -

=R
PARATE g ge L o KRR A oo kMR R B H R 2 3

e
RRBGHDRE > 3 fR PR F ML RERATHES TEEAHY jon 27
“t2 2 2 JEDR 2 TG AR S erpr kTG 0 2 £d 3 LED R 4 & ¥

11 47 + & e-Theses & Dissertations (101 ¥ # &)



LED B 4 T iRbr &2 % 3 =4 4 §

A TR SRERY ELE VAR LY N SR
ESER SRS P ERTR

2-2. %2

— kT PR KB

Flo 05 1 F Sk g NN R R RR RIE 4 L R ks T
B - A R 6 R A :\;‘f' o 3 & mﬂci’ﬁ:%’,jiﬁ"ﬁ
ApFAFED AT R R RR G g"] Bk kS fe i o RS 4
wgﬁﬁﬁﬁﬁ#iﬁ%ﬁﬁﬁﬁ %%%~‘ﬁ°*”m€’%
d REH FehA 1 KRBPTAE A m‘*% ) iBHE A ;g,mu_ﬁﬁﬂ@‘zizi”
LARE AT LR DKRRE HRRIREET S G P RERY T 1*7

Bo%wfﬂ’&migkfmﬁﬁﬁi%#*ﬁﬁimﬁﬂﬁéﬂ’é%
Eﬂ?aﬁ?lmf%%ﬁ@%&*ﬁﬁ KBIF > AR LA G RFAZAS G L rilAe
Pl F Sk > Ptk g il g o EF L F 7 T B o plikanp AT £ kT g

VBRSO PFCAGR F AR L A SRR S LR F 2 3G R

)

‘%&

Ao o @R F| P HERTRIEEPR R AR S LB =

FR BN ERE P AT LR RS R E i’”’m?;i,—%%“"f‘a‘éﬁﬁrﬁ? . B
M R RFLRE TRT | - iR g 0 LihE R

ded 2-1 FRorx o W%ERP L R ¢ (The Commission Internationale
del ‘Eclairage, CIE) #-%% ffz 3 TF3fk (obtrusive light) > & #-2 2
HH TABITIFLET o Fickalicd ~ AT w A RFSIALAERIFE S AR
AEF e oA (CIE, 2003) ¥ - 2w > @ B~ Bk 3 IR FER
TkE A B K THEE ARG (f3F Rk S Lt RE KR H A
AR AREE ST LR LM R o (3L > 2003) 0 A5 AT 2006 & 7
DA R RIRE TONS 150150 = “H BB M EE | ¢ o L IR s ok
ZEIREBAFEDRGEH (57 Lk~ o foio kg st ) H A R R o4 4
AFRBESANE e BEORHE . A ZRPORTIAZILFZASZ 25
PR ~EESPRF ~ R HRP ‘#ﬁ‘#pluﬁ@ﬂq TSR SRR FREP A
A Ak s S A S TR X LB S R a’ﬁﬁ%] RSN - O il pk s MERC R o

47 + & e-Theses & Dissertations (101 ¥ # &)



LED & 4 % iRih¥ R o2 & 3 320 47 §

,%ggaiﬁﬁi;F%EJ’ﬂ%Li3£r41%%%§§ﬁ%%E

=
%
3'
$
é_
%
__\
er
>_L
e
AN
S
-\
bl

BB A 2006) °

2 2-lLAGEXRT B TRLI VR

R R B oy 8 &
BE 3o EH LT E AR MR AT e S R A A
ClE (obtrusive light) fo 7 3 ~ A RARE T 4 T enfA) e
* % ALRRFEFEIHRRREYEART 0 LR UG LR
i (light pollution) B k@ hh o BBk o
x5 % RS (2457 L%~ ZPREE R FAES
PR
(light pollution) e ABBE A LMY o
- k2 LT FIPPRAFRPLGH (F7 L% b otk
43

(light pollution) | 4554)$ A MiEA fr 472 BIRB S &l 5§ PPl

BEAR A W2 BTk T - S aTmLE BN § ) K i
SHATE SRR R L B ARAIRD ¢ AP F 2 LARDRES o e
HEFE A RERPE AL kR ol 43 g cht s @ i f
LRAF S N LR e B giegwﬁm%iﬁi F o A ARG f7

R Rensga] A R B0 & 2 i HFR G xR R Y G e
ﬁﬁ%ﬁ%f%%?m%?&ﬁ*%ﬁ ZREoRTAIN2 RFE Y AR T
—w?m’#ﬂﬁ%# FBz pALm A4 L A s ad o FFFHARE
P HRFH G R AL AR ¥ LAk R SRR B
éia’, ¥ AREE ﬂaéwﬁﬂCOz#Hia? REFHFE ¥ - 25 > d 30X 2 gip
SRR R R % R R AR %&’ﬁﬁ%ﬁ EABPRP A R AT

d
ﬁ”&ﬁéf‘%“ﬂ%@%ﬂ%fﬂiﬁﬂi%@@ IRERKR BN R ERIA S

FEA T RTHANAE KOPET FRERAZ B bk ek
7

2-2 #i7 o F A AT AM TR F B S TS RS T 0 bldck G%
TRERBE Y R ENLEDR Z TR FIF gk E SN R EEN PNk
@%*%iﬁmﬂﬁaﬁiﬁﬁﬁﬁ’@mé@%ﬁ AN FESEE o BT
F 3§ QE%W&%”E’%ﬁFAiiﬁﬁ*“E% kg & R s
FIETE IR F 2 F o n R BIUUFRFLOPF o AAEE G 0 RERP

13

47 + & e-Theses & Dissertations (101 ¥ # &)



LED & 2 @ il 22k % 32 47 §

¥ E A | ke R
s rhp R A GERE 0 R T

fe=i
L
ot =4
3

% 2-2. k3 e

BEE 6 cigdl A % gt

o

AARAERT
p¥BEE (D7 FeRABMANEE > FB (742 E:ﬁiiiﬁ’?ﬁ‘imﬁﬁj .
OLLELFEELS S A CEECRE R Y ER P B

A5 @ A RB ek oo

OFE L ESRER T INEYS P IS SR R SR
FEER N NI { TP

e
P2 B3R mﬁj‘c%*glﬂﬁ,&%?;

+

(D3 5 W B8 LRBF LA FRPE L 2R S F L

i B RESRRAP S RFRREEE L o RPN 2RET LR
ﬁ'—,r‘:i, HE o

(D2 FeRs RREP FIREDFELFS - 3 LP T4 s § W
o e (A Q02 RS Flakd o B RB Lo

14

# 7 % & e-Theses & Dissertations (101 £ # A )



LED & + RALF R &L T =R 7 7

éﬁﬁ?k,%%{ﬁ?%%%ﬁﬁ%%ﬁﬁ#ﬁ’ﬁ@a

’\l;‘éi}ﬁ’%m#ﬂ,m'zﬁ“ﬁ@ﬂgﬁ ek
fooded 2-3 4t o A BPEFRRG - Ak T AR S Tk R (light
trespass) > B ARG AB - BB T RLECMAR FER ST
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AT AT EGAIL T PE AR FE P A RN 2N
;’R%'J‘éﬂ £ F ik B2 3 %hbz@zi o T’Pﬁﬁﬂgfﬁgiéﬁ“v
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1978 & Fle* ~ pLp| 2 1 X 3T HE > WEX 2 E ¢ (JAU-
International Astronomical Union)# ®*s P % A ¢ (The Commission
Internationale del ‘Eclairage, CIE) 278 &/ 73 » 31979 & CIE % 19
B+ grmd Tagkd o

1988 # FEm * 2 ¢ (IDA) = = > kT F L PPy > T iad
ARBE e 2 2 & RF T A 0F o

2003 EH G AN F 2P 3720 2IF AR T B AlES S L B
T e > 2RERDF Foo

A% B P 1421 ¢ (The I1luminating Engineering Society of North
America, IESNA) ~ B2 £ R ¢ (CIE)® - 32 ¢h P Jnfpirdp £ ¥ % i
#1= 3% (IESNA, 1999 ;5 CIE, 2000, 2003) -

i W%E H>5 « S LEED(Leadership in Energy and Environmental Design)
¢ A i 2 dp R (Sustainable Site)#-f Mk T LiERA R 2 - o

% 2-4.CIEXZIpMFET & % HirE 2

& 2 L4

MR Y SNITE Y X g 4k % ) (Guidelines for Minimizing Urban Sky Glow
CIE 001-1980
Near Astronomical Observatories)

CIE 94-1993 kP ipa (Guide for Floodlighting)

CIE 126-1997 %X 3k P] (Guidelines for Minimizing Sky Glow)

CIE 136-2000 AN {Guide to the Lighting of Urban Areas)

= b PR Pk % Rk R en'Upldp 3 (Guide on the Limitation of the Effects of
CIE 150-2003
Obtrusive Light from Outdoor Lighting Installations)
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Guide on the limitation of the effects of obtrusive light
from outdoor lighting installations

£ '-'\-.- L ARG
Ripitaey ] Series/doc. No
Technical Report Technical Report 150/2003
i E I “
.r" 4 JL
Year
HERUH
e seron
OBTRUSIVE LIGHT FROM Abstract
O e Designed to help in the formulation of guidelines for assessing the environmental

impacts of outdoor lighting and to give recommended limits for relevant lighting
parameters to contain the obtrusive effects of outdoor lighting within tolerable levels
Refers to the potentially adverse effects of outdoor lighting on both natural and man-

made environments for people in most aspects of daily life

2-1. AR EZH % CIE 150-2003

BrrEeA & 8 @ CIE A 1980 F42 - SR A FAM ELAH T AR AL
Wik o oK 2-4 Arow o R & BTR B MRS T 0 AR A RH TN
BB RRE THRSRGRT - EPmAERB 2 2003 F 1 Aaey £ 150 5
HATRE  NETHATHRIBERRARAF S AR T AEAEHNELS
£ o

%150 ML FHZE LG, A EFH wm ey E(I]luninance invertical
plane) ;| ~ "# A k3% (Luninous intensity emitted by luminaires) ; ~ " B
{t¥¢ 8 (Threshold Increment) ; » " E&k@ ik (Upward Light Ratio) | #=

"ZE I dm(SEEEM®E)H % F (Building Facade Luminance ; Sign
Luminance) ;b 88 B » 478 B AR BB EHE 81T R RIAE AT 058 (before
curfew and after curfew) | #ZHEH M (K.2-2) - MAHEATIRAL LED
FEEREAEIN S THF CIE $#REa a9 R ey R A% T HRF

BZBHERRTARBGHLARMRAS -
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% 2-5.CIE = *t @B P %75 2 L4 A % (CIE 150-2003)

T
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pik P % £l £2 E3 FA
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8 o O
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(1x) i 0% 1 2 5
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B g4 % s (pre curfew) 2500 7500 10000 | 25000
EE Bk kg
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R JRER hTIEA B E T | 0 5 10 25
= B P
_ J LR & T IOR R ek S AL
GEA (cd/mt) [ ¢ ARG EDEORAIE HERL ) 400 | 800 | 1000
& B kR T I9% R U T
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ERE (T ¥ | aFd g s 5 Pk amk
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E2— BB A My % o don B3 ~ HE
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X godk g 28 (i) BPEE M ETHRS I Ix

Kook r 22 (FER) BPEE > L ETHS D 500 cd

¥ BB LA S RME (HEebcd/m) 0.1 s @8Fpmp 1 5 Mo sk

P2 5 MA/MS g B PR 0 5 5 M2/MI s B pe - i g4 47 L CIE 115-1995

B e R R X

PATRE R 1998 LT HEHE(RTARAA K714 )P EF 2
R KGR RBR] s B A TR AR T o AU LRP - ERP P
hRRP S RARMEIED > L RED UF DR EE o

PARBRSF E2HM 20005 F K SEP BT E L LTE
BPEEI L T v=27Il) UAFHE RREL YR 0 iy &
jeH s e @B AR T B s R RS 1 CIE-150 2 4814 5 i 4h 0 £ 1
FEP AR WP o

AEF 1999 EAFF T RFRAPRS o T T - B M RA
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