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Fig. 12. Histogram of the speedup of our adaptive method over the absolute eigenvalue projection [Chen et al. 2024] and eigenvalue clamping [Teran et al.
2005] on TetWild Thingi10k dataset. Here, we test with a diverse set of large deformations (shown in each column). First row: speedups over eigenvalue
clamping with a Poisson’s ratio 0.495. Second row: speedups over absolute eigenvalue projection with a Poisson’s ratio 0.495. Third row: speedups over
eigenvalue clamping with a Poisson’s ratio 0.3. Fourth row: speedups over absolute eigenvalue projection with a Poisson’s ratio 0.3.
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Fig. 13. Our method is robust to different tetrahedralizations. Here we
tetrahedralize the same cylinder to two different tetrahedral meshes. The
meshes on the top and bottom row have 6.1k and 6.6k vertices, respectively.
In both settings, our method outperforms existing strategies.
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Fig. 14. Histogram of the speedup of our adaptive method in settings similar to Fig. 12 but with much smaller deformations. Even in these simple scenarios,
our method outperforms eigenvalue clamping under a large Poisson’s ratio, and performs comparably in other cases.

Huancheng Lin, Floyd M. Chitalu, and Taku Komura. 2022. Isotropic ARAP Energy

Using Cauchy-Green Invariants. ACM Trans. Graph. 41, 6, Article 275 (nov 2022),
14 pages. https://doi.org/10.1145/3550454.3555507

Andreas Longva, Fabian Löschner, José Antonio Fernández-Fernández, Egor Larionov,

Uri M. Ascher, and Jan Bender. 2023. Pitfalls of Projection: A study of Newton-type

solvers for incremental potentials. arXiv:2311.14526

Jorge J Moré. 1993. Generalizations of the trust region problem. Optimization methods
and Software 2, 3-4 (1993), 189–209.

Jorge J. Moré and D. C. Sorensen. 1983. Computing a Trust Region Step. SIAM J. Sci.
Stat. Comput. 4, 3 (sep 1983), 553–572. https://doi.org/10.1137/0904038

Jorge Nocedal and Stephen J. Wright. 2006. Numerical Optimization. (2006).

Raymond W Ogden. 1997. Non-linear elastic deformations. Courier Corporation.
Santiago Paternain, Aryan Mokhtari, and Alejandro Ribeiro. 2019. A Newton-Based

Method for Nonconvex Optimization with Fast Evasion of Saddle Points. SIAM
Journal on Optimization 29, 1 (2019), 343–368. https://doi.org/10.1137/17M1150116

Ting Kei Pong and Henry Wolkowicz. 2014. The generalized trust region subproblem.

Comput. Optim. Appl. 58, 2 (jun 2014), 50 pages. https://doi.org/10.1007/s10589-

013-9635-7

Ralph Tyrell Rockafellar. 1970. Convex Analysis. Princeton University Press, Princeton.

https://doi.org/doi:10.1515/9781400873173

Patrick Schmidt, Janis Born, David Bommes, Marcel Campen, and Leif Kobbelt. 2022.

TinyAD: Automatic Differentiation in Geometry Processing Made Simple. Computer
Graphics Forum 41, 5 (2022).

Breannan Smith, Fernando De Goes, and Theodore Kim. 2018. Stable Neo-Hookean

Flesh Simulation. ACM Trans. Graph. 37, 2, Article 12 (mar 2018), 15 pages. https:

//doi.org/10.1145/3180491

D. C. Sorensen. 1982. Newtonś Method with a Model Trust Region Modification. SIAM
J. Numer. Anal. 19, 2 (1982), 409–426. https://doi.org/10.1137/0719026

Daniel Steck and Christian Kanzow. 2023. Regularization of Limited Memory Quasi-

Newton Methods for Large-Scale Nonconvex Minimization.

Joseph Teran, Eftychios Sifakis, Geoffrey Irving, and Ronald Fedkiw. 2005. Robust

Quasistatic Finite Elements and Flesh Simulation. In ACM/Eurographics Symposium
on Computer Animation (SCA), K. Anjyo and P. Faloutsos (Eds.). 181–190. http:

//graphics.cs.wisc.edu/Papers/2005/TSIF05

Kenji Ueda. 2014. A Regularized NewtonMethodwithout Line Search for Unconstrained

Optimization. Computational Optimization and Applications 59 (10 2014). https:

//doi.org/10.1007/s10589-014-9656-x

Alex Wang and Fatma Kilinc-Karzan. 2020. The generalized trust region subproblem:

solution complexity and convex hull results. Mathematical Programming 191 (10

2020), 1–42. https://doi.org/10.1007/s10107-020-01560-8

Hao Zhang and Qin Ni. 2015. A new regularized quasi-Newton algorithm for un-

constrained optimization. Appl. Math. Comput. 259 (2015), 460–469. https:

//doi.org/10.1016/j.amc.2015.02.032

Qingnan Zhou and Alec Jacobson. 2016. Thingi10K: A Dataset of 10,000 3D-Printing

Models. arXiv preprint arXiv:1605.04797 (2016).

SA Conference Papers ’24, December 3–6, 2024, Tokyo, Japan.

https://doi.org/10.1145/3550454.3555507
https://arxiv.org/abs/2311.14526
https://doi.org/10.1137/0904038
https://doi.org/10.1137/17M1150116
https://doi.org/10.1007/s10589-013-9635-7
https://doi.org/10.1007/s10589-013-9635-7
https://doi.org/doi:10.1515/9781400873173
https://doi.org/10.1145/3180491
https://doi.org/10.1145/3180491
https://doi.org/10.1137/0719026
http://graphics.cs.wisc.edu/Papers/2005/TSIF05
http://graphics.cs.wisc.edu/Papers/2005/TSIF05
https://doi.org/10.1007/s10589-014-9656-x
https://doi.org/10.1007/s10589-014-9656-x
https://doi.org/10.1007/s10107-020-01560-8
https://doi.org/10.1016/j.amc.2015.02.032
https://doi.org/10.1016/j.amc.2015.02.032

