Advances in Applied Mathematics N FHEUBERE, 2024, 13(5), 2287-2295 Hans )0
Published Online May 2024 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2024.135216

ET & @AM X THNGBREH T

RUTEE, BBA
HHRFHCES g, W EE

Wk H . 20244F4H29H; FHHEM: 202445 H22H; KA HH: 20244F5H31H

HE

GBRE YU TR SRAEARNS G BESLAREAR B — T4 - A SCEE X GBREFUAS T o AR IR BE AN EESE /Y 16 A,
FINABRFFEEAEEN & [ R MY B HMIENE L H R, A RA SRS
FARERRR BT KRR . RRRAR AR BER O T ERERERERRE, REREERNES,
BT R AR Z AR R B I T T EMO5 S DM 5

XK ia
RirENELE, GBREBE, FHAMELRS, MFEGE

Estimation of GBR Parameters Based on
Anisotropic Total Variation

Xinyu Wei, Fenlin Yang

College of Mathematics and Statistics, Jishou University, Jishou Hunan

Received: Apr. 29", 2024; accepted: May 22", 2024; published: May 31%, 2024

Abstract

GBR parameter estimation is a general method for solving uncalibrated photometric stereoscopic
technique. In order to solve the problem of fuzzy depth discontinuity in GBR parameter estima-
tion, a new variational model is established by introducing the anisotropic diffusion total varia-
tional model with depth discontinuity, and the quasi-Newton method with superlinear conver-
gence is used to solve the model. Experiments show that the anisotropic diffusion total variation-
al method can effectively reduce the normal error and improve the discontinuity of depth map,
and the time of quasi-Newton method to solve the model is much lower than that of EM method
and DM method.
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Figure 1. Images of objects under different lightsource directions
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Table 1. Reconstruction error and calculation time of each method
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Figure 2. The real albedo map and the albedo map generated by the three methods
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Figure 3. The real normal graph, the normal graph generated by three methods and the error graph
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Figure 4. 3D reconstruction results of each method are in the front, right front and right top
view of the picture
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