BN LS YRS 2007—CVIM—157 (21)
IPSJ SIG Technical Report 200771712

THEROCRISRRIEREEZ AT L AT BT 5
TAIRETTOREN 2 RS D0 2

MERESL ek —

RECR A RN SLR
T 153-8505 HuiHl H B K5I 4-6-1
E-mail:{takahiro, ysato} @iis.u-tokyo.ac.jp

HHEL : BN D Lambert MR ERFL ZARREREEZEATL A TIE, WEROBKRE —KICIRET
LI EMTERL., ZOBIROAREME, Generalized Bas-Relief (GBR) ambiguity & MHI#, FFTHERTO
MAEREOEEN REER TER SN AT LITERL TWa. ARTIE, HEENERO “FhEd
LIEEAABEOLL S THEBBARFICEHL T, EBEAMETIEBWTHEIN SRENRRERES
ATV AR BT BHROTEREZMRYT B2 LERT. BENICE, BRO—FYE, BIT, REEEFR
TEHEDOFHEERTEEBIC, FHREROBEREZRETS.

Does a Nearby Point Light Source Resolve the Ambiguity of
Shape Recovery in Uncalibrated Photometric Stereo?

Takahiro OKABE Yoichi SATO

Institute of Industrial Science, The University of Tokyo
Komaba 4-6-1, Meguro-ku, Tokyo 153-8505, Japan
E-mail: {takahiro, ysato} @iis.u-tokyo.ac.jp

Abstract : Assuming directional light sources and a Lambertian object, uncalibrated photometric stereo cannot
uniquely recover the shape of the object. This ambiguity, known as the Generalized Bas-Relief (GBR) ambiguity,
results from the fact that the brightness observed on a Lambertian surface under directional light sources is rep-
resented by a bilinear function. In this paper, we show that the shading observed under an unknown nearby point
light source does resolve the ambiguity in uncalibrated photometric stereo, considering the nonlinear phenomena
caused by the point light source whose irradiance is inversely proportional to the square of the distance. More
specifically, we show the uniqueness of shape recovery and how to disambiguate the shape reconstructed up to

some GBR transform, and then report the results of preliminary experiments.
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