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Correction of intensity of a color image using a range intensity image
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Abstract This paper proposes a method of correcting intensity of a color image using a range intensity image. A
range intensity image has an effective charasteristic that it is obtained under controlled illumination environment.
This characteristic enables correction of intensity of a color image without estimating illumination environment.

Experiments show the effectiveness of this method and a 3D model with proper color information is created.

Key words range image, color image, range intensity image, estimating reflectance properties,3D model,texture
mapping
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0 6 ShapeGrabber range sensor with a target object
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(a)Original image (with gamma correction)

(b)Compensated image

0 8 Compensation of each sensor element
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(a)Original image

(b)Correction of gamma and sensitivity

(c)Correction of distance and normal vector

0O 12 Correction of range intensity image

4.20000000000000000000000000AO
0000000000000 000000 1500000 15(a)
gobooobooooobooooooooooboooood
000000o000o0ooOo 1byDOOOoOoooooUoOO
goboboooooobooboooooobooooobooo

gooboboooboooooboooboooobooooobooo
goboooboooooooooooooooboooood
ooos3booooooOoooobobl0OO0OooDoboOooon
oooocooooo

6. 0000

gboboooooobooooboooooobooooood
gobooooboooooocoooooooooboooooboo
gobooobooooobooooooooooboooood

(a)Final result with removal of specular component

(b)Removed specular component

0 13 Removal of specular component

gobooobooooobobooooooooooboooood
gboboooooooooooooooooboobooooooooo
goboobooooooboooooooobooooooood
ooooooboooobooooooo3spoooooocoooon
gobodoooooooooobooooboooooooood
goboooobooooooooooobooooobooooooo

a O
O00o0o0o0o0o0oooooUoUoooooon (B)16700191
oobooooooooon

a a

[1] J. F. Blinn and M. E. Newell: ”Texture and reflection in
computer generated images”, Communications of the ACM,
vol. 19, no. 10, pp. 542-547, October 1976.

[2] R.Kurazume, K. Nishino, Z. Zhang and K. Ikeuchi: ”Simul-
taneous 2D images and 3D geometric model registration for
texture mapping utilizing reflectance attribute”, Proc. of
Fifth ACCV, pp. 99-106, January 2002.

(3] DO0O0OODOO0O0OO0O0OO0OO0O0000O0O00:”00000000
goooooooooOoOoOooooooooooooooo”,
goooboooooooobooooMIRU20040000, 1, pp.
27-32, July 2004.

[4] S. Tominaga and N. Tanaka: ”Estimating reflection
paramerters from a single color image”, IEEE Computer
Graphics and Applications, Vol. 20, No. 15, pp. 5866,
September/October 2000.

[5] OOODO00OO0OODOOOOODOO0OODOO00OODOO0OOO
gobooOoO0ooooooorooooooooooooooog
000000000000000Vol.43, No. SIG 11(CVIM 5),
pp. 121-129, December 2002.



(11]

(12]

(13]

(14]

(a)Original image

(b)Final result with color correction

0O 14 Correction of color image

Y. Sato, M. D. Wheeler and K. Ikeuchi: ”Object shape and
reflectance modeling from observation”, Proc. ACM SIG-
GRAPH ’97, pp. 379-387, 1997.
gooobooooboobooroooboooooooDbo
ooooooOooooOoOoooOooorooooooooooo
00 Vol. J84-D, No. 8, August 2001.

K. Umeda, M. Shinozaki, G. Godin and M. Rioux: ”Correc-
tion of color information of a 3D model using range intensity
image”, Proc. Fifth 3DIM, 2005.
goooooooobroooooooooooroooooUooo
000 00000000000 0DO000000 No.2004-145-9,
September 2004.
goooboooobooboooobroooooooDbo
gooooooobooooooooogoropoooooooo
00 1997.

S. A. Shafer: ”Using color to separate reflection compor-
nents”, Color Research and Application, Vol. 10, pp. 210—
218, 1985.

K. E. Torrance and E. M. Sparrow: ”Theory of off-specular
reflection from roughened surfaces”, J. Opt. Soc. Amer., 57,
pp.1105-1114, 1967.

L. Piegl:”On NURBS: A Survey” IEEE Computer Graphics
and Applications, Vol. 11, No. 1, pp. 55-71, January 1991.
D. F. Rogers, J. A. Adams 00 0000000000000
oooooOoooOoroooooOooooooooo 20700
0o0o0oooo1993.

(b)with spline B-spline surface interpolation
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