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Question: can we calibrate a light Non-isotropic Near Point Light Source Model —
source attached to the camera easily? . . Key Contributions
e . Practical method for calibrating a non-isotropic near point light rigidly
R ¥ 1 @D dominant light ‘\@ Light position L~ (3) Radiant Intensity Distribution (RID) attached to a camera.
Y direction or axis i)\\ relative to camera center We derive symmetry properties that the shading image must satisfy.
7\ . This provides a linear constraint for estimating the dominant light axis.
X / 3 im% a We show that subsequently the light position and RID parameters can be
« 2 S\ 6‘3% estimated using a linear method.
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bilateral symmetry Lambertian shading. p(0n,0a)E(0) = (qrch, + q2cn + q3)(qac + ¢5¢a + o) CAMERA-LED |39 | 3| Position { 5.57  9.02 094 | 8.97
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Lemma 1 (Bilateral Symmetry) Let X be the point on the plane I1 Degree of asymmetry

closest to the light L and Y be the point where the light axis meets
If the radiant intensity distribution is radially symmetric about the
light axis, then the shading image generated on the plane will be
bilaterally symmetric with respect to the line through X and Y.

Validity of Symmetry Properties on Non-Lambertian Surfaces | N | |
|0: #images used for calibration, |1: # images held-out for evaluation, MAE:

. . . 100 non-Lambertian surfaces average mean absolute error for all pixels. (pixel intensity range is [0,255]
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white paint  pink-plastic  alum-bronze
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k max : 0.08

Ioz Application: Photometric Stereo using SLR camera + flash
N Improved accuracy of 3D scanning method [1]
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o where p; , are BRDF values at P,

OBSERVATION: k is very small for most BRDFs when the distance between the light and the
camera positions is equal to or smaller than about one-tenth the distance of the rig from the plane.
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