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Illuminant Position and Surface Reflectance from Specular Reflection
under Perspective Projection and Point Light Source

KENJT HARA, Tt KO NISHINONT and KATSUSHI IKEUCHIT

In this paper, we propose a new method for estimating specular reflection parameters of
a real object’s surface from a single image, as well as the position of the light source. We
use polarization filters to separate the specular reflection component from the diffuse one.
Different from previous approaches, which heavily assumed both distant viewpoint and light
source position, our method can work even under short distance of them. Given a specular
reflection component, the method start with estimating the position of the light source. At
the same time, the initial values of reflectance parameters are also estimated by linearizing
the reflection model with a variable transformation. The estimated reflection parameters and

position of the light source are then refined based on the original reflection model.
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Fig.1 Perspective model.

000000000000 000000000000
000000004 0000000000000
000000000000 000000000000
00000000 D100000000000000
000000000000000000000020
000000000000000000000000
0000000000 00000000700000
000000000000000000000000
0000000000000D00000000000
000000000000 000000000000
0000000000000 D00000000000
000000000000000000000000
ooooo
00000000000000000000000
000000000000 000000000000
000000000000000000000000
000000000000000000000000
00 1()D0O0O000O0D0D0D000D0O000On
0000000000 00000001000000
0000000000000 00000000000
000000000000 000000000000
0000000000 1(b)M
0000001)0000000000000000
0000000002 00000000000000
003)000000000000000000000
0004)00000000000000000000
OO0O00O0O0D0D0O0000 Torrance-Sparrow 00 00
oo¥Y00000000000N0Nonoooon
000000000000000000000000
0DO000O0Doo
00000000100000000000000
000000000000000000000000
000000000000000000000000
000000000 Torrance-Sparrow 0 00000
000000000000000000000000
000000000000 000000D0O00000
0D00000000D00000 CGOO000000

Dec. 2002

gbooooooooboboooboooboboooooo
ubobobooooobooooooooooooo200
gboooooooooboobooooooooboobooo
gboooooooooocoooboboooboobooon
00b0ooooooooooooooooboooo
gobooooboooboboobooobooooDboOo40
oooobooooosbonooooboooDnDo

2. 00OOoOoO0OoO

gjobdobdoooooboobobooboboboooo
gobdboooooooboooboobbooooobo
pooooooooo

2.1 OOOOOO

jdodo0obOo0ooooooooooobooooo
goooooOooooooooobooboboboooon
0000000000 DOO0ODO0O000OOo 20000
0000000000000 ?”0000000000
J000D0O00D0000 pigment0000D0OODOO0O
0000000000 0D0O0D0ODOdddiffuse lobe
gooboooboboboooboobooboboobo
goooooooboOobobo0ooooboboooboo
gooooooooobbooobooooooooo
goooooOooooooobooboboboooooo
100000000000DO0O00bO0O0Oo0o0oooOo
0000000000000 DO0OD0O0O0O000 spec-
ular lobe O specular spike D 0000000000
0 specular spike 000 00000000O000O00O
pooooboboooooobboboooboboooog
0000000 Ospecular spike 0 000 O specular
lobeD0O0DOOOOOOOOO

goobboooobooobooobo1ooobo
Torrance-Sparrow 00000390 0000000
00000Y0000000000000000

?—:ZEd,m-l-Es,m

opooodL,00o0o0OobOoooboooooor,od
goooooooooooog »r0D0O00D Igm
oooo

m=R,G,B (1)

I, = fom 2)

cooooooool,,,.0o0o0b000000000
oo0000000000010000000Ey,m, 0O
E,,2O000000000000C0O0000O0000O0

Edym = Kd’m COS 92 (3)
Ksm a?
Bom = cos 0, *Pp [_ F} (4)



Vol. 43 No. SIG 11(CVIM 5)

surface normal

; s A

incident light bisector

view
«
0,‘ 07

object surface

02 000000000
Fig.2 Geometric model of reflection.
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Fig.3 Basic steps of the proposed method.
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diffuse component, (¢) decomposed specular component.
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Fig.7 Synthesized images: (a) synthesized specular component, (b) synthesized

image, (c) error colormap.
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Fig.9 Curved object: (a) input image, (b) decomposed
diffuse component, (c¢) decomposed specular com-

ponent, (d) synthesized image.
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