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Research Interests [Top]

My research interest is computer graphics. More specifically:

¢ Geometry modeling and processing
= Surface reconstruction
= Shape modeling and creation
= Surface parameterization
= Shape editing and morphing
e Geometric optimization in 3D printing (Computational Fabrication)
= Geometric modeling in 3D printing
= Structure analysis and optimization
= Applications using 3D printing
o Sparse learning and deep learning in geometry processing
= Sparse representation
= Low rank
= Geometric deep learning
¢ Shape analysis (high-level geometry processing)
= Sketch-based interactive shape segmentation
= Symmetry analysis
= Feature detection and analysis for 3D shapes
= Co-segmentation of shape set
o Image and video processing
= Geometry-driven image manipulation: image retargeting, human reshaping
= Computational aesthetics: photo composition, black-and-white photos
= Video editing
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(a) (b) =T

Fig. 3. We expand the initial parameterization mesh M (a) (in blue) with a !

tight shell mesh S (b) (in gray). The shell S conforms to the boundary of
M and contains much smaller number of boundary edges. We perform the

optimization of Eq. (6) on the expanded mesh MU S8 and obtain a bijective
parameterization result (c).

| [Tutte, 63],
' [Maxwell, 1864]
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Fig. 8. Scalability test for three approaches including Scaffold, PP, and
our method. A Lucy surface is represented by the meshes with increasing
resolutions (100000, 206215, 405340, 800413, 1615932, 3223846, 6376340) is
employed. The left graph shows the 100K Lucy model parameterized by our
algorithm. The right graph plots the running time (in seconds) vs. log(Np).
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(a) (1 041, 24) (b) (1.066, 31) (c) (1.049, 26) (d) (1.044, 30) (e) (1.107, 35)
Fig. 9. Our method is robust to different triangulations such as (a) Original,
(b) Isotropic, (c) Anisotropic, (d) Nonuniform, (e) Noisy. The text below each

model indicates the resulting Ed(/ﬂ, M) and the iteration number. We use 27 AN

the LCT method [Fu et al. 2014] to generate the anisotropic mesh.
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(b1) (1.000, 0.505s)  (c1) (1.000, 118.039s)

(a2) (b2) (1.001, 3.184s) (c2) (1.000, 6902.171s)
Fig. 12. A bijective map from a circle (left) to a spiral (right). Our algorithm
first augments the circle with a shell mesh (a1), then we achieve the result
(b1) by our method (i.e., the method in Fig. 2 (c)), and finally remove the shell
mesh and obtain the result (c1) using the method in Fig. 2 (b). Scaffold first
augments the circle with a scaffold mesh (a2), then obtains the convergence
result (b2). If Scaffold is not limited by the convergence condition, it can
obtain a result (c2) comparable to ours (c1). The text below each image

indicates the resulting E4 (/\7?, M) and the running time in seconds.
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Fig. 15. Efficiency comparison summary. Left table shows convergence order,
symbolic prefactorization, and bijection comparisons for QN, Scaffold, PP
and Ours. Right graph shows statistics by box-plots. Left: running time
rations Tsca /Tours and Toyurs/Tpp. Middle: average per iteration time ratios
T2V /T2 and T(;:;grs/T;;g' Right: energy ratios Esc,/Eours and Eoyrs/Epp.
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