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Abstract There are two approaches in photometric stereo methods. One is the analytical method for determining

gradients of surface elements under known optical conditions. The other is the table searching method using the lookup table

obtained by reference images. This paper proposes two original approaches in each methods described above. In the

analytical method, we propose a method for estimating the incident lights vectors based on the modeling of reference image
intensities by iso-brightness planes and a method for determining gradients by the results. In the table searching method, we
propose two techniques for making a lookup table by use of averaging and sequential interpolation. It is shown that the 3-D

orientation of skin surface replica can be reconstructed by the each new methods.

23 key words 3D geometry, photometric stereo, analytical method, iso-brightness plane, sequential interpolation,

lookup table
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Table.1 Experimental conditions

focal distance 8 mm
image resolution 640x400 dots
resolution of pixel 5.83%5.88 um
light source halogen light
distance from object 49 mm
object poly-vinyl alcohol, colorant

skin surface replica (white)
reference sphere size 1 mm
object size 5%5 mm
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Fig.11 Method for calculation of height
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Table.2 Parameters for light sources

p q T

light source 1| 1.27 [-.249 | 3.19
light source 2{-.870 [-.759 | 2.61
light source 3}-.074 | 1.28 | 3.21

z

«—— Camera
image plane f: 8mm

L M 49mm

light source 1

light source 2

100mm

100mm y

light source 3

X object space

H12 =REKE

Fig.12 Experimental system

—112—



13 SREE

Fig.13 Reference images

14 MNEREE

Fig.14 Object images

15 SREGOSEER

Fig.15 Iso-brightness contours of reference image

—113—



F16 SFIIFEICS 2BERER

Fig.16 Reconstruction by analytical method
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Fig.17 Reconstruction by analytical method(enlarged)
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