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(The Optical Design and Simulation Results for LED Stage Lighting System)

SCAES

(Kwang—Woo Park - Jae—Young Joo)

Abstract

The principle of an illumination and projection system including LED light sources for a spot type

stage lighting system was presented, and its optical system was designed with optimizing parameters

by the analytical methods. A dichroic mirror incorporated with an illumination system to optimizing

LED source positions and to obtain the compact system. The projection system was optimized with

specific constraints such as a chromatic aberration, distortion aberration and angle of incidence angles.

Optimized design system has a beam angle from 10° to 45°, and its illuminance was 4,500lux at

distance of 6m on the work plane.
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Fig. 1. Optical system configurations of stage
lighting system
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Table 1. Etendue by the source area

LED WA (mm?)| N EF(mm?sr)
Red, Blue, Green 108 254.47
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Statistics Based on Smoothed Mesh Data
Ibummnance
= diiiiidrmdene Contrast Ratio 050734
Max 43949 Lux Standard Deviation 41214

Average HEEE Lux Average Deviation 0.13563

e
a
=2
x
5
::I‘
(o
tjo
L
ofo
QL
s
1
=
BN
o
2
>

=

4

=

el 2 GAfehs Balo]

sgesws sgn) 2ule] QA @ A2 )
22 FAIS) Al AlRS ATk AAA A
SR, FRA A, RS FEEdoR 3
A5e Fasar. AAE B i 100455
gEal A3E A 5 AT 6melde) A %
A ZEgro] 45001 o) +e wrEaglr), koA
Aol AR P 2Elg) LED Fojztd A
28 Aol 2 =80 @ Ao e

0| =22 FAXW - MyIMH|8E 014 EAsE
el LESD S4SM=RoR MEE =29

2 o7E ‘MASURET, s=MYrIstlsd’, s

RoiAliEotel'e| ‘YoiHmH Mzilel SYAeoz
+3el Rl

(364

References

(1) KEAKorea Electronics Association), “The guide line for
broadcasting equipment system set-up(2013)”, p.8, 2013.

(2] http://www.koenergy.co.kr/news/articleView.html?idxno=557
67.

(3) Steven Louis Shelley, “A Practical Guide to STAGE
LIGHTING, 2nd ed”, Focal Press, PP. 34-35, 2009.

(4) Jae Myung Ryu, Jae Heung Jo, Jin Ho Jung and Jeong Jin
Lee, “lllumination system design for the liquid crystal
display projector using fly—eye lenses”, Hankook Kwanghak
Hoeji, Vol. 13, No.3, pp.173-181, 2002.

(5) Lee Dong-Jin, “Optical Design of Micro LED Projector”,
Industrial Technology & Management Korea polytechnic
University, 2007.

(6) Matthew S. Brennesholtz, Edward H. Stupp, “Projection
Display, 2nd ed”, WILLEY Press, Chapt.11, 2008.

(7) Peter Schreiber, Serge Kudaev, Peter Dannberg, Uwe
D.Zeitner, “Homogeneous LEDillumination using microlens
arrays’, SPE Proc. Vol.5942, Nonimaging Optics and
Efficient llluminations System Il, 59420K, 2005.

O MXpA N

Sy Q (4 i)

1980% 129 23¥ A, 2009 AHFhgw
dol A FA R gistd (XA,
2009 59 ~2012d 12¢ =St A
A, 20133 1€ ~EA =P
Mz AFER ~ulE 2P ATAE
Al A4,

FI DB (E8%)

19773 8¢ 30¥ 4. 20119 F st
Zl=d 71AdEsty gigtd SH A,
2009 8¥ ~FA =P red JNxY
AFEE 2ufE ZPATFAE AdAT,
AlE]

Journal of KIEE, Vol.29, No.4, April 2015



