LEERE

5 10 4]
2009 4 10 H

Bo% X @ K OF OF IR
JOURNAL OF XI'AN JIAOTONG UNIVERSITY

— & &8 & 51 5 I MR ES ik & 2 K B IREFE

EEFE, wLE. 5ope
(P3RS I T 5 1H B TR B, 710049, 7442)

HWE. 45 AR ER R ZRFER OB RIRE L EFERKIZELZGPA, BT —FF
T Oren-Nayar R A3BEA 69 A BA 854 B 4k 649 Peik 5ok (FSFS-ON). &4 18 2 #A8AL R A 1B 5
BH AT SRR B L EST R R @ BRI A2, R E AR &4
WK IR JEAZ 844 Eikonal sk o7 42, 4& JA 38 % N, Godunov Hamiltonian &% £ #= fast marching
R GR AR R AT R MR R B R SR IMBA R EREREAN . 5
Fl & H kAR , FSFS-ON H ik pr % o CPU 247 B 8] A 3 K b8 0908 5 55 AR T A48 RO AR AL 69 51
AR FSFS-ON Foik i B = 40K & B0 39 7 ARi% £ TBIK T 35. 04 0.

KA AN BIR A TR Z R AT R

hESES. TP391 XEtrEfE: A XEHS: 0253-987X(2009)10-0007-04

A Fast Shape from Shading Method for Diffuse Surfaces

WANG Guohui, HAN Jiugiang, ZHANG Xinman
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Abstract: Focusing on the high error of shape from shading (SFS) for diffuse surfaces, a fast
SFS method based on Oren-Nayar reflection model (FSFS-ON) is proposed. The image irradiance
equation for diffuse surfaces is established under assumptions that the camera performs ortho-
graphic projection and its direction is the same as the direction of the light source. The equation is
then transformed into the Eikonal partial differential equation(PDE) that includes the shape in-
formation of the surface. The viscosity solution of the resulting PDE is approximated by using the
monotone upwind Godunov Hamiltonian and the fast marching method so that the heights of
three-dimensional surface are obtained. Experimental results and comparisons on synthetic vase
image show that the CPU time of the FSFS-ON algorithm is greatly reduced, compared with the
existing methods of the same kind, and that the root mean square errors of the heights of the FS-
FS-ON algorithm are decreased by 35. 04%, compared with the method based on Lambertian re-
flection model
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