

















References

(1]
(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(11]
[12]

[13]

(14]

[15]

[16]

Open Neural Network Exchange (ONNX).
github.com/onnx/onnx. 8

Advanced Computing Center for the Arts and Design. AC-
CAD MoCap Dataset. 6

Ijaz Akhter and Michael J Black. Pose-conditioned joint
angle limits for 3D human pose reconstruction. In Proc.
IEEE Conference on Computer Vision and Pattern Recog-
nition (CVPR), pages 1446-1455, 2015. 7

Thiemo Alldieck, Hongyi Xu, and Cristian Sminchisescu.
imGHUM: Implicit generative models of 3d human shape
and articulated pose. In Proc. IEEE/CVF International
Conference on Computer Vision (CVPR), pages 5461-5470,
2021. 3

Andreas Aristidou, Daniel Cohen-Or, Jessica K Hodgins,
and Ariel Shamir. Self-similarity analysis for motion capture
cleaning. In Computer Graphics forum, volume 37, pages
297-309. Wiley Online Library, 2018. 2

Andreas Aristidou and Joan Lasenby. Real-time marker pre-
diction and cor estimation in optical motion capture. The
Visual Computer, 29:7-26, 2013. 2

Jonathan T Barron. A general and adaptive robust loss func-
tion. In Proc. IEEE/CVF Conference on Computer Vision
and Pattern Recognition (CVPR), pages 4331-4339, 2019.
6,8

Federica Bogo, Javier Romero, Gerard Pons-Moll, and
Michael J. Black. Dynamic FAUST: Registering human bod-
ies in motion. In Proc. IEEE/CVF Conference on Computer
Vision and Pattern Recognition (CVPR), 2017. 7

Paula Branco, Rita P Ribeiro, and Luis Torgo. Ubl:
an r package for utility-based learning. arXiv preprint
arXiv:1604.08079, 2016. 3

Paula Branco, Luis Torgo, and Rita P Ribeiro. SMOGN:
A pre-processing approach for imbalanced regression. In
First international workshop on learning with imbalanced
domains: Theory and applications, pages 36-50. PMLR,
2017. 3,4

Carnegie Mellon University. CMU MoCap Dataset. 7
Anargyros Chatzitofis, Dimitrios Zarpalas, Petros Daras, and
Stefanos Kollias. Democap: low-cost marker-based motion
capture. International Journal of Computer Vision (IJCV),
129(12):3338-3366, 2021. 1,2, 3,4,5,7

Kang Chen, Yupan Wang, Song-Hai Zhang, Sen-Zhe Xu,
Weidong Zhang, and Shi-Min Hu. Mocap-solver: A neural
solver for optical motion capture data. ACM Transactions on
Graphics (TOG), 40(4):1-11,2021. 1, 2,3,4,5,7

Wei Cheng, Su Xu, Jingtan Piao, Chen Qian, Wayne Wu,
Kwan-Yee Lin, and Hongsheng Li. Generalizable neural
performer: Learning robust radiance fields for human novel
view synthesis. arXiv preprint arXiv:2204.11798,2022. 3, 6
John E Dennis Jr and Roy E Welsch. Techniques for nonlin-
ear least squares and robust regression. Communications in
Statistics-simulation and Computation, 7(4):345-359, 1978.
5

Yinfu Feng, Mingming Ji, Jun Xiao, Xiaosong Yang, Jian J
Zhang, Yueting Zhuang, and Xuelong Li. Mining spatial-
temporal patterns and structural sparsity for human mo-
tion data denoising. [EEE Transactions on Cybernetics,
45(12):2693-2706, 2014. 2

https://

(17]

(18]

[19]

(20]

(21]

(22]

(23]

[24]

(25]

[26]

(27]

(28]

[29]

(30]

Mihai Fieraru, Mihai Zanfir, Silviu Cristian Pirlea, Vlad
Olaru, and Cristian Sminchisescu. Aifit: Automatic 3d
human-interpretable feedback models for fitness training. In
Proc. IEEE/CVF Conference on Computer Vision and Pat-
tern Recognition (CVPR), pages 9919-9928, 2021. 3

Nima Ghorbani and Michael J Black. Soma: Solving optical
marker-based mocap automatically. In Proc. IEEE/CVF In-
ternational Conference on Computer Vision (CVPR), pages
11117-11126,2021. 1, 2, 3,4, 5, 6, 8

Saeed Ghorbani, Ali Etemad, and Nikolaus F Troje. Auto-
labelling of markers in optical motion capture by permuta-
tion learning. In Advances in Computer Graphics: 36th
Computer Graphics International Conference, CGI 2019,
Calgary, AB, Canada, June 17-20, 2019, Proceedings 36,
pages 167-178. Springer, 2019. 1, 2,5

Yu Gong, Greg Mori, and Frederick Tung. RankSim: Rank-
ing similarity regularization for deep imbalanced regression.
arXiv preprint arXiv:2205.15236, 2022. 3

Mark Hamilton, Evan Shelhamer, and William T Freeman. It
is likely that your loss should be a likelihood. arXiv preprint
arXiv:2007.06059, 2020. 6

Shangchen Han, Beibei Liu, Robert Wang, Yuting Ye,
Christopher D Twigg, and Kenrick Kin. Online optical
marker-based hand tracking with deep labels. ACM Trans-
actions on Graphics (TOG), 37(4):1-10, 2018. 1,2, 3,5
Kaiming He, Xiangyu Zhang, Shaoqing Ren, and Jian Sun.
Delving deep into rectifiers: Surpassing human-level perfor-
mance on ImageNET classification. In Proc. IEEE Interna-
tional Conference on Computer Vision (ICCV), pages 1026—
1034, 2015. 6

Lorna Herda, Pascal Fua, Ralf Plankers, Ronan Boulic, and
Daniel Thalmann. Using skeleton-based tracking to increase
the reliability of optical motion capture. Human movement
science, 20(3):313-341, 2001. 2

David T Hoffmann, Dimitrios Tzionas, Michael J Black, and
Siyu Tang. Learning to train with synthetic humans. In Paz-
tern Recognition: 41st DAGM German Conference, DAGM
GCPR 2019, Dortmund, Germany, September 10-13, 2019,
Proceedings 41, pages 609-623. Springer, 2019. 3

Daniel Holden. Robust solving of optical motion capture
data by denoising. ACM Transactions on Graphics (TOG),
37(4):1-12,2018. 1,2,3,4,5

Paul W Holland and Roy E Welsch. Robust regression us-
ing iteratively reweighted least-squares. Communications in
Statistics-theory and Methods, 6(9):813-827, 1977. 5
Alexander Hornung, Sandip Sar-Dessai, and Leif Kobbelt.
Self-calibrating optical motion tracking for articulated bod-
ies. In Proc. IEEE Virtual Reality (IEEEVR), pages 75-82.
IEEE, 2005. 2

Karim Iskakov, Egor Burkov, Victor Lempitsky, and Yury
Malkov. Learnable triangulation of human pose. In Proc.
ICCV, pages 7717-7726, 2019. 3

Alec Jacobson, Zhigang Deng, Ladislav Kavan, and John P
Lewis. Skinning: Real-time shape deformation (full text not
available). In ACM SIGGRAPH 2014 Courses, pages 1-1.
2014. 3






[59]

(60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

(71]

Olaf Ronneberger, Philipp Fischer, and Thomas Brox. U-net:
Convolutional networks for biomedical image segmentation.
In Proc. Medical Image Computing and Computer-Assisted
Intervention (MICCAI), pages 234-241. Springer, 2015. 5
Tobias Schubert, Alexis Gkogkidis, Tonio Ball, and Wolfram
Burgard. Automatic initialization for skeleton tracking in op-
tical motion capture. In Proc. IEEE International Conference
on Robotics and Automation (ICRA), pages 734-739. IEEE,
2015. 2

Ken Shoemake. Animating rotation with quaternion curves.
In Proc. Conference on Computer Graphics and Interactive
Techniques, page 245-254, 1985. 5

Leonid Sigal, Alexandru O Balan, and Michael J Black. Hu-
maneva: Synchronized video and motion capture dataset and
baseline algorithm for evaluation of articulated human mo-
tion. International Journal of Computer Vision, 87(1-2):4,
2010. 6

Anibal Silva, Rita P Ribeiro, and Nuno Moniz. Model
optimization in imbalanced regression. In Discovery Sci-
ence: 25th International Conference, DS 2022, Montpel-
lier, France, October 10-12, 2022, Proceedings, pages 3—-21.
Springer, 2022. 3

Jannik Steinbring, Christian Mandery, Florian Pfaff, Flo-
rian Faion, Tamim Asfour, and Uwe D Hanebeck. Real-
time whole-body human motion tracking based on unlabeled
markers. In 2016 IEEE International Conference on Multi-
sensor Fusion and Integration for Intelligent Systems (MFI),
pages 583-590. IEEE, 2016. 2

Michael Steininger, Konstantin Kobs, Padraig Davidson,
Anna Krause, and Andreas Hotho. Density-based weighting
for imbalanced regression. Machine Learning, 110:2187-
2211, 2021. 3

Xiao Sun, Bin Xiao, Fangyin Wei, Shuang Liang, and Yichen
Wei. Integral human pose regression. In Proc. European con-
ference on computer vision (ECCV), pages 529-545, 2018. 5
Christopher Tensmeyer and Tony Martinez. Robust keypoint
detection. In Proc. International Conference on Document
Analysis and Recognition Workshops (ICDARW), volume 5,
pages 1-7,2019. 5

Garvita Tiwari, Dimitrije Anti¢, Jan Eric Lenssen, Nikolaos
Sarafianos, Tony Tung, and Gerard Pons-Moll. Pose-ndf:
Modeling human pose manifolds with neural distance fields.
In Proc. European Conference on Computer Vision (ECCV),
pages 572-589. Springer, 2022. 5

Luis Torgo, Paula Branco, Rita P Ribeiro, and Bernhard
Pfahringer. Resampling strategies for regression. Expert Sys-
tems, 32(3):465-476, 2015. 3,4

Luis Torgo and Rita Ribeiro. Utility-based regression. In
PKDD, volume 7, pages 597-604. Springer, 2007. 3, 4

Luis Torgo, Rita P Ribeiro, Bernhard Pfahringer, and Paula
Branco. Smote for regression. In Progress in Artificial
Intelligence: 16th Portuguese Conference on Artificial In-
telligence, EPIA 2013, Angra do Heroismo, Azores, Portu-
gal, September 9-12, 2013. Proceedings 16, pages 378-389.
Springer, 2013. 3, 4

[72]

(73]

(74]

[75]

[76]

(771

(78]

[79]

(80]

(81]

[82]

(83]

Gul Varol, Javier Romero, Xavier Martin, Naureen Mah-

mood, Michael J Black, Ivan Laptev, and Cordelia Schmid.
Learning from synthetic humans. In Proc. IEEE Conference

on Computer Vision and Pattern Recognition (CVPR), pages
109-117, 2017. 3

Marin Sarié. Libhand: A library for hand articulation, 2011.
Version 0.9. 3

Jingdong Wang, Ke Sun, Tianheng Cheng, Borui Jiang,
Chaorui Deng, Yang Zhao, Dong Liu, Yadong Mu, Mingkui
Tan, Xinggang Wang, et al. Deep high-resolution repre-
sentation learning for visual recognition. IEEE Transac-
tions on Pattern Analysis and Machine Intelligence (TPAMI),
43(10):3349-3364, 2020. 7

Yupan Wang, Guiqing Li, Huiqian Zhang, Xinyi Zou,
Yuxin Liu, and Yongwei Nie. Panoman: Sparse localized
components—based model for full human motions. ACM
Transactions on Graphics (TOG), 40(2):1-17, 2021. 3

Tom White. Sampling generative networks: Notes on a few
effective techniques. arXiv:1609.04468, 2016. 5

Hongyi Xu, Eduard Gabriel Bazavan, Andrei Zanfir,
William T Freeman, Rahul Sukthankar, and Cristian Smin-
chisescu. Ghum & Ghuml: Generative 3d human shape
and articulated pose models. In Proc. IEEE/CVF Confer-
ence on Computer Vision and Pattern Recognition (CVPR),
pages 6184-6193, 2020. 3

Haonan Yan, Jiaqi Chen, Xujie Zhang, Shengkai Zhang, Ni-
anhong Jiao, Xiaodan Liang, and Tianxiang Zheng. Ul-
trapose: Synthesizing dense pose with 1 billion points by
human-body decoupling 3d model. In Proc. IEEE/CVF In-
ternational Conference on Computer Vision (CVPR), pages
10891-10900, 2021. 3

Yuzhe Yang, Kaiwen Zha, Yingcong Chen, Hao Wang,
and Dina Katabi. Delving into deep imbalanced regres-
sion. In Proc. International Conference on Machine Learn-
ing (ICML), pages 11842-11851. PMLR, 2021. 3

Hang Ye, Wentao Zhu, Chunyu Wang, Rujie Wu, and Yizhou
Wang. Faster voxelpose: Real-time 3d human pose estima-
tion by orthographic projection. In Proc. European Confer-
ence on Computer Vision (ECCV), pages 142—159. Springer,
2022. 5

KangKang Yin and Goh Jing Ying. SFU motion capture
database. http://mocap.cs.sfu.ca. 7

Tao Yu, Zerong Zheng, Kaiwen Guo, Pengpeng Liu, Qiong-
hai Dai, and Yebin Liu. Function4d: Real-time human vol-
umetric capture from very sparse consumer rgbd sensors. In
Proc. IEEE/CVF Conference on Computer Vision and Pat-
tern Recognition (CVPR), pages 5746-5756, 2021. 3, 6
Feng Zhang, Xiatian Zhu, Hanbin Dai, Mao Ye, and Ce Zhu.
Distribution-aware coordinate representation for human pose
estimation. In Proc. IEEE/CVF Conference on Computer
Vision and Pattern Recognition (CVPR), pages 7093-7102,
2020. 5



