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Abstract

In this paper, illuminance distribution is computed by the Monte-Carlo simulation. Light is assumed to be of
particle natrue. It has particular direction and weighting values according to light source’s intensity distribution.
Simulation room is composed of complex structures and planes. In simulation, particles from light source are ra-
diated and strike any structrue or plane in the paths of particle. Then, by the random process and surface char-
acteristics of obstacles, particles are reflected or absorbed. This process is repeated many times until the result
has good statistical sincerity.

For a fine representation, all planes are devided into many small ones. The validity of this simulation was test-

ed by experiments, and was proved to be in average 2.3% error.
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Fig. 1. Basic flow chart of simulation
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Fig. 2. The emission of a pant source
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Table 1. The values of rotation angles and vectors for interior

surfaces

o 3 i} ¢ dx dx dx
1,2 34 0 0 0 1
T 0 0 —1

—n/2 —n/2 0 1 0

7,8, 9, 10 n/2 —r/2 0 -1 0
11, 12, 14 /2 0 1 0
13, 15, 16 —r/2 0 -1 0
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Fig. 3. Iso candela diagram
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Tabel 2. Spedifications of the light source
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Table 3. The reflectance values of room surfaces
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Table 4. The comparision of iluminance for plane 1
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Fig. 4. Theinterior structure of model room
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Table 5. The comparision of iluminance for plane 2
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Fig. 6. Comparison of iluminance distribution for plane 1
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Fig. 7. Comparison of Iso lux diagram for plane 2



800
400 7 ©
Y
LS5
'/I//,’
o
(B) AjEalol4l
Jel 8 moy 20 = 23 2M il
Fig. 8. Comparison of lluminance distribution for plane 2

E78 F£65 1993F 128

717b 4iel A7)el
olde] Arh=

2 g Agdoz Agay] Asiae =
EA-¥9

o

rh

o] 43} o] HAtek chwd AuiEAbell A 2H| 7}
2 AlFde]dE o]Este

7é5"}%.‘ 3il’ oﬂ
vhebd e vk olowd vbAlgolu} wiF R Z s
=

FS\—O-

& solch
1 & 4
1) A4 A28, 31, 1987.

2)

3)

4)

5)

6)

AL FHZHRE S o] &8 Adlzx A, x9y -
A7} ek s =], A6, 53, pp. 341~348, 1992.

4uls, Monte Carlo Simulation-g o] &3 338 s}
A Al 2ol B AT, HAbahaE,
A-geff shaz, 1992.

P. R. Tregenza, “The Monte Carlo method in lighting calcu-
lations”, Ligting Reasearch & Technology, Vol. 1, No. 4,
1983.

M. Nagata, “Calculation of illuminance disgtribution in the
concave nterior with a partition by the Monte Carlo simu
lation”, Trans. [EE, Japan, Vol. 108, p. 47, 1988.

J. E. Kaufman, ed, IES Lighting Handbook : Reference
Volume, IESNA, 1984, New York.

(423) 33



