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1. AJJT—=% 7 #—=v I (Input data format)

Sphere: sphe xc yc zc r
Material (opaque): opaq dR dG dB ks B
Material (mirror): mirr

Material (transparent): trpa kt n ks B
Material (mapping): tmap (texture)

Light (directional light): dlig Ix ly Iz LR LG LB
Background: back BR BG BB

Ambient light: elig ke

Viewpoint: eyep Xxv v v

View reference point: refp xf f i

View angle: vang ha va

Image resolution: size is

Rendering: rend (filename)

Quit: quit

237 X — % (Parameters in the data format)

xc, yc, zc, r: center, (xc, yc, zc), and radius, r, of sphere
dR, dG, dB: diffuse-reflection coefficient (0 < dR,dG,dB <1)
ks: specular-reflection coefficient (0 <ks=<1)

Jix specular-reflection exponent ( f = 1 (integer))
kt: transmission coefficient (0 <kt <1)

n: index of refraction (n=1)

texture: texture (file name)

Ix, Iy, Iz: light direction vector

LR, LG, LB: intensity of light (0 < LR,LG,LB(=< 255))

BR, BG, BB:  background color (0 < BR,BG,BB < 255)

ke: ambient-reflection coefficient (0 < ke <1)

XV, yv, Zv: viewpoint

xf, ¥f, zf: view reference point

ha, va: horizontal and vertical view angles [degree]
filename: output file name (image file)
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2.3 = —5 4 ¥ 7 (Shading)

(ke+(1-ke)(N*L))d,L, +ksL, cos’y if(NeL)>0,cosy>0
* opaque object: I, =1 (ke+(1-ke)(N*L))d,L, if(N*L)>0,cosy <0

ked, L, otherwise

* transparent object: .
ktT, otherwise Y L

* object with mirror reflection: I, =R, /\
INI=1, ILI=1

(A=R,G,B),(T,: transmitted light, R reflected light)

; {ksL)Lcosﬁ)/+ktTA if (N*L)>0,cosy >0 "
L=

3. FEHHEERE (Ray tracing algorithm)

4. TNT =7 (T =% 3) & ERFERIER (Sample data (Data 3) and the output image)
H#H##H exRs3.dat ##H##H#H##
sphe 0. 0. 0. 20.
opagq 1. 1. 0. 0.2 10
sphe ©O. B0. 0. 18.
opag 1. 0. 0.5 04 20
sphe 30. -20. 30. 30.
opag 0.2 1. 0.8 0.3 30
sphe 20. R20. 25. 12.
mirr
sphe 40. 40. 0. 15.
trpa 0.8 1.8 0.2 10
sphe 0. B50. 40. 10.
trpa 0.8 242 0.2 10
sphe 40. 80. 30. 14.
trpa 0.9 1.7 0.1 20
sphe 60. -10. -20. 25.
mirr
back 0. 0. 128.
dlig 0.5 0.5 2. 2355. 255. 255.
elig 0.2
eyep 100. 180. 80.
refp O. 0. O.
vang 40. 30.5
size 640
rend exRs3
quit




