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Abstract - Lighting in the tunnel makes for
safe driving of cars taking into account of change
in perception arisen in the sight of drivers of
cars entering into and passing tunnel, drivers’
mental reaction and unique circumstances of a
tunnel. There are many variables to satisfy safe
driving in the tunnel. Since tunnels are mostly
located in the mountainous area and
illumination at the approach part differs largely
depending on the surrounding circumstances, a
standard different from that of common lighting
is applied. An accidentin the tunnel, which
involves same danger as in underground, may
lead to a large mishap. Therefore, control by
sensors inside and outside of tunnel ensures
prevention of an accident through control of
illumination at the approach part and inside of
tunnel. It is very important in the aspect of
saving energy since such control is available to

reduce depreciation factor resulted from early
excessive intensity of illumination.
LM B
Hdzdge J—:E- dEgol BAEe ROE £

AAAN &&ol o fﬂ -&Q} 848 FgJch 51%2"
R AAdie] 9 i F9 fAo wel(AEH
221, X9 aAF)IYTF 9 Holrt FuFez
A At 2Ye g 7iFo| FE&dd HEdel Al
€ AFH FIFH AL WESZ o] HPAR
2 o]FojAf geong olgd A UL B43d H
d Ui Re AMAR AR gy BrlE Ao
Sle] AAARE oAEEn, 27] FEzd ¥ FFE
FEE Y F Ao} YA AF FHAN o) $ Fa3)
o dhAHQ UL EHdy 72 24N ofy =
EE AT £ dv REAME AXsq A7) 2=A
He 253 wet 29 Aopjtoy RANS Aojgo
24 Hee 2H5E Ade wWeldh ol
HEe ZZAA7 8d gFS5 Ao ofg 2Eghg
FAde AYLz AR AL 2x e U A=
dAH A olA] Ralx EJ Bl YT WPol A= g
A3 Aj2tH FHhA d4FHolA] Rake EAAHE 7
A3 gtk old] Wit B =&dMe Ed W9 ¥
EANE dAsle =96 AF vt dAFHoez A
Ao AR E T+ UEE AMAE A @
123

2 £
21 =YHo|Zx9 7Y ¥ Jizs=z
By W9 Fel XEANE dAs 9 2Ygtd =

2 UAY ZRAZESep TN WSS THHE
Aol o|AL AFRAEAYY 27] BEEE 29
5 9o} oA Aot AwolN AFAHL BHY Y 3
29 9ot % ARE 2AG LEALE 29 F e
g 2 =530] glen BRI AR FAe] FARE 2
913 2o}

Camputer
Irside Tunnel Outside Tuvel

Photo Photo
Sensor Shb|l|ly Irwt lmut Stablllty Sensor

Main
T Cantrol ler -L outent
T[54

Zore 1,

Zore 3.

Zore 5.

Zore 7,
39 L EHY AR FEx

-71“‘“35‘]4]’\1 225 5337 939 A" HY 47FF
© 3929 o] UG ZAEe= AMY G7A
z3ges oA "]i—a- FE3e 2E99 93 2
¥, a3 g AAs= "UHRP, 2L AD
Converter5-#-, :1?4'5’- o] AZE Displaydl?]l 3
Digital Indicator®#2.2 FA "0

L Y

Irside Turel IP\?H?I
Photo Amp. & |Low pass M feator
Sensor —{Stabi lity{ Filter }— Converter —»

292 89w Aojax 22

IY3e HEW 2233 UHE H4Fy 1 ghe
EH4dd 7o Digital Indicator9t= th2A AFEH =Y
ol B3e] gelz BHY 5 YA Holdtk F Y47
HolH= dAY ez ¥HHT Wi dHolHE adx
YelZ 9] ZFEE Real Timeoz HEFCH o8
A Fozn dHolHMNE AYeA A gl
59 J% 4H, 329 24FF 2 FARS S
AEsA =ty 4 Qi

é,\| || comouter
Interface Card
W/Program

Outside Tunnel

Lab Interface Photo
Sensor

39 3 BB Aol ANRE

-1964-



22 ZEMASP-45ML)S] B8 54

£ Ay AM-g SP-MLAME FyAE A7)
qUAZ dEse 4T EJAFRME O FHL ¥Bnd
o) PNA#RA #d2 Jive e ez ANF
e Bge ®i1v 2ol

¥ 1. SP-45MLY A7 Bty £A4

® 2 A% &9 34

=40 e Stf St St St} St St { St 5t

Ze A . ep| ep; epl ep| epi ep | €D | €D

= 1|213l4]/5/6l718
Stepl = on

(20Lux©}3}), Stepl < |on|
{50Lux°]3}), Step2 < on| on
(100Lux°}3}), Step3 < | on| oni onj

Condit |, . M. .
Item Symhol “ion Min. | Typ. ax Unit
Qpen Cir. Voltage Voc Ev= 0.4 A%
Shot Cir. Current | Isc | 1,000 170 1A
Vr=
Dark Current Id 5v 10} 1A
Curve Factor CF. 0.55
Capacitance Ct V=0V 1050 pF
Temp. \cjgifﬁclent at 29 mg/
Temp. Ic;):fﬁment Bt 018 9%/
Spectral A 450~1,050 | am
sensitivity
Peak wavelength Ap P00 nm |
Harf angle AB 60 deg
23 F= ol Zx{{Microprocessor Based
Indicator)®] 2l&= © 7|s
Microprocessor Based Indicator& &8s

8Step ¥o g MFslsle HE Yoy Mz
0~2V DCelx, HF 04~20mAeln HAME HYL
DC24VOlE 2& 7testAd o Moz A
Hol e A= StepEd AHE BAIT Yon=2
AEEAE 28 AHE S5U Aol HYysiy 2
@Ale] doly MA, I'ull Scaled: 44, Calibration
59 dolgE FAsEcZ 719§ el M4, WA,
7bsstal delee RM* A% 719 " Full Scale
9 Calibrations ¢} dielele 43 AHEF dojg €A
o] JFEslEE sho] el ULk

24 EX} Alg al é.l_l‘

ZEAMNE o)8F HYx “5‘2*10%%}2]-—1 AHEL o
Fast o] AR Hon #HZ FddE YR T
ZQ3gP e Aol F& 6}‘*0111-: Wy 2E 3
| A dEE AolEn HFEZ desolx & 5 gl
T2 FAsd [SO7I=s dZFHE BBk 1¥5 r‘?

2 Ao yREe #Zde 8Step TEE Alad 3
For gael avele 53 soned FAeIo B
ojglen &y Signal®, Display®, Switch®7}
dAxgc AzE 239 Fadus H20M e vlg
2ol JF¢ &7t 20Lux o3 FH(ertez <
A)Steple]l  F3tate] BlEUlRE whElm,  10,000Lu
x~18000Lux¥d 2% Stepl ~Step8e] F&sd A
A 294 WIEE FAHU A AFEge] el
Me Hduel dgzte gxistd 24715 St E Ala
o} it

(200Lux°}3h), Stepd < | on|on| on|on
(500Lux©}3}), Stepd < | on| on| on on| onl
(1,000Lux°]3}),Step6 < | on| on} on| on| onj on
(10,000Lux©] 8}),Step? < | onl on| on| on| on| on | on
(18,000Lux°]3}),Step8 < | on| on| on| on! onj on | on { on

295 @ 3RS WEE

186, 7€ BHduire z2=ig ZEMAS Interface
card ¥ AFE S A A EYol AT AIHHEH,
BEZEEZelY 288 ZAngg dolgz BiddE @
£ RojFch

FA4xasy 474

22 A1:2003. 03. 01 1800AN(FURE A g1
Sample Speed : 60 Read/s

Experiment Length © 10sec

- 1965 -



[ Wrtograi:
1202 8975 a*Lux

q Q
<3 Timets) o

¥ 6. 2% Bl

)

_100i
Uﬂn

Mixed vs. Time

[ Rogr ession
M- 05837 Luks, B = 5239532 Lux
cor = 0812

| wecoret [ e
533512 s"Lun 1202 8975 st

7

D &
<o Tne (o) €D

a9 7. 2% FARET, €T, HEWD

P
E
|
|
|

> [ Porterial D ] 3 x
im) v LU WOt )
300 523438 ~£) BRI - 2
X 7 523 940 -0 348 -0.410
A333 523 97¢ 0 B0 0812
X 523.274 -0.387 -0.412
Ot 7 523 2 A0 367 -0 .408
B3| 534,313 358G -0 407
100 524 135 0376 X T0)
117 E23 657 379 —0.407 ]
Rk} 524 0GR ~E3. 383 -0, 408
L) S23971 0389 ~0 409
87 H24 4813 0. 392 ~0.411
63 $24.085 Z0.390 =0.4G7
. 200 524 O34 =0 393 0413
T §33971 296 -D.A08 |
233 524 455 0. 404 =0 ;
250 S04 %37 0369 P X
s d 523.986 =13 ATN) -
23y 28119 ~0.400 !
7] 300G PIKE ) -0 407 -
20 .33 7 4. 995 -0 409 -
21 333 24 198 A 805 -
350] 524616 210 =
a3 267 S04 3586 15 =
24 383 524 555 “0.412 =
25 400 574 105 ~0. 405 !
26 A17 S24 313 O 417 =
27 a3y 524 342 =0 4 -0
28 ¢4 A5 524 342 - K
29 467 524 10 =0 =0
30 483 523567 X 6.
x S0 5241598 A -0
32 €17 524,390 K 0.
33 533 S24 0674 ) A2 -0 4
24 550 524 477 -0.41 =0 .4
35 567 524 558 - Va p
36 583 24119 41 -
37 29 I3 ~A3.87 1
617 % 4T3 =
39 533 24 B2t 0421
40 B30 24 525 423

1Y 8 % ulolg 3t

3.4 B

W Z2EAE XY Hd Wi =% 482
AN Z2ANE 5 g Ay Yol Ty,
FAAD/NY 253 $o2 X HE2U ATHAR 4
7*] #}ele] sbsste fAESFHY FBA 32A 7198
F A =% 2 ZE $HE 5 A3, AR 23S
o o 27] #ZEE Y F o] NA g &
FHolnR JNHH= Ei‘éfi ol9) HFA Fgo| 7vhd
th Bri3ezn  Edulle A¥e A0 ZNE £ 8l
v ZAseE A2" 3 873 AR50 BEes
E3ste gdule] A HF dugs e AT
o] 28T}

¥ d7E 2002d FFEAE
d Aoz AR Fg HA

271974 Adgd daA

n[o O{N

—

i 3

Ho
re

[1] C. Greacen, D. Green, "The role of bypass diodes
in the failure of solar battery charging station in
Thailand”, Solar Energy Materials & Solar Cells 70,
2001.

[2] Dirk Uwe Sauer, Jurgen Garche, "Optimum
battery design for application in photovoltaic
system-theoretical  considerations”, Journal of Power
Sources 95, 2001.

[33 R  Adjakouy, C. Lishou, “Using state-space
representation for the modelisation of photovoltaic
systems”, Applied Mathematics and Computation
124, 2001.

[4] 48 17 Y3 JIS-Z 9116

(5} 3= 4+ 3 KSA 3703.

[6] Charles Ehrlich, Konstantinos Papamichael, Judy
Lai and Kenneth Revzan "A method for simulating
the performance of photosensor-based lighting
controls”, Energy and Buildings, Volume 34, Issue
9, October 2002, Pages 833-889.

[717 A K  Athienitis and A Tzempelikos"A
methodology for simulation of daylight room
illuminance  distribution and light dimming for a
room with a controlled shading device”, Solar
Energy, Volume 72, Issue 4, April 2002, Pages
271-281.

-1966 -



