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Construction Technology of Hand Posture Dataset Based on Virtual Simulation
Method

Abstract

Abstract: Hand posture is an important carrier of human-computer interaction, and the acquisition and
recognition of posture information largely depends on the hand posture dataset. Existing datasets can be
divided into two categories, real datasets and synthetic datasets. As real data is limited by equipment,
environment, and other factors, the classification of hand posture is insufficient and the annotation is
mixed with a lot of manual errors. The existing synthetic data can solve the data scale problem of real
data, but the synthetic hand posture volume is limited and with some unreasonable kinematic postures of
which the data form are only RGB images. By studying the hand anatomical structure, a virtual 3D
kinematic model of hand is created based on virtual simulation, and a hand posture simulation generator
is built. The hand posture dataset constructed by the generator can not only effectively solve the
problems of the insufficient data volume of real data, low accuracy of annotation, and large workload of
manual annotation, but also solve the problems of insufficient hand posture category and single data
mode of synthetic data.
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environment, and other factors, the classification of hand posture is insufficient and the annotation is mixed
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Fig. 7 Camera distribution during hand posture acquisition

http: // www.china-simulation.com

* 868 ¢

Published by Journal of System Simulation, 2023



Journal of System Simulation, Vol. 35 [2023], Iss. 4, Art. 16

235 558 4
2023 %4 H

WrRdEdT, 55 BT R0 BT M T S S B R R

Vol. 35 No. 4
Apr. 2023

K 8 JE o T FH A ST 3B R A5 AR A% AR )
FIEERE . B RR T 4 KX%EN RGB
Depth F14% .

(a) KA A TS

(b) FFERTHLEE

(c) BATHLES

K8 = RTFHLES
Fig. 8 Three types of hand postures

(a) RGBEIZ

K9 T84 RGB KI5 5 Depth iz %
Fig. 9 RGB images and Depth point-cloud images of hand
postures

(b) Depth 5 7= K14

45k

AICIET BT HOT ik, 4G TR A
#, fEROS V& LM T — TR0 B A K
e, JRAE B R REORR SI A A A A Al A T
PRS0 A RE UL TR) PP A 12 A4S T3 S (B 9 A0 i A
) REE T RGB. Depth 2 Rl s i) T B 2 5 204 »
BT g o B TS HE TR 21 A ok
sLUE IR . AT RO R T H AT RCSE RO SRR
A AREER AR N AR AR RS A,
AR T 2T B TR E AR A AN E H R
RS L — [ 1

BT FE AR EL SRz R, |
T, AN SCHE T 802 3 8 I JEvA R B A
BEABE. BARTERE T H AT AL S B A

i

(VB AT R A, HLIK G P X T R A A TR S5 1
PERESRTHE 2 KIWIE R W A1 AR TAEKE
H T A0 BA RS 3 WA S B S P RE
S T B AL b o H a4 3K U U ) https://github.
com/chenjiaxinEd/Hand, J& ¥ i 22 537 o

EEPE N

[1] Gao Q, Chen Y, Ju Z, et al. Dynamic Hand Gesture
Recognition Based on 3D Hand Pose Estimation for
Human-Robot Interaction[J]. IEEE Sensors Journal
(S1530-437X), 2021, 22: 17421-17430.

[2] Wu M Y, Ting P W, Tang Y H, et al. Hand Pose
Estimation in Object-Interaction Based on Deep
Learning for Virtual Reality Applications[J]. Journal of
Visual Communication and Image Representation
(S1047-3203), 2020, 70: 102802.

[3] Brereton M, Khan S, Rajapakse H, et al. GesCAD: An
Intuitive Interface for Conceptual Architectural[C]// 29th
Australian Conference on Computer-Human Interaction.
2017: 402-406.

[4] Leel L H, Braud T, Zhou P. All One Needs to Know
about Metaverse: A Complete Survey on Technological
Singularity, Virtual Ecosystem, and Research Agenda
[EB/OL]. (2021-11-03) [2022-03-30]. https://arxiv. org/
abs/2110.05352.pdf.

[5] Supanci¢ J S, Rogez G, Yang Y, et al. Depth-Based Hand
Pose Estimation: Data, Methods, and Challenges[C]//
2015 IEEE International Conference on Computer Vision
(ICCV). Santiago, Chile: IEEE, 2015: 1868-1876.

[6] Yuan S, Garcia-Hernando G, Stenger B. Depth-Based 3D
Hand Pose Estimation: From Current Achievements to
Future Goals[C]// IEEE Conference on Computer Vision
and Pattern Recognition(CVPR). Salt Lake City, UT,
USA: IEEE, 2018: 2636-2645.

[7] Yuan S, Ye Q, Stenger B, et al. Bighand2.2M
Benchmark: Hand Pose Dataset and State of the Art
Analysis[C]//IEEE Conference on Computer Vision and
Pattern Recognition. Honolulu, HI, USA: IEEE, 2017:
4866-4874.

[8] Zimmermann C, Ceylan D, Yang J, et al. FreiHAND: A
Dataset for Markerless Capture of Hand Pose and Shape
from Single RGB Images[C]// 2019 IEEE/CVF International
Conference on Computer Vision(ICCV). Seoul, Korea
(South): IEEE, 2019: 813-822.

[91 Kulon D, Giler R A, Kokkinos I, et al. Weakly-
Supervised Mesh-Convolutional Hand Reconstruction in
the Wild[C]//2020 IEEE/CVF Conference on Computer

http: // www.china-simulation.com

* 869

https://dc-china-simulation.researchcommons.org/journal/vol35/iss4/16
DOI: 10.16182/j.issn1004731x.joss.21-1265



Chen et al.: Construction Technology of Hand Posture Dataset Based on Virtual

S B4
2023 £ 4 H

RGN

Journal of System Simulation

Vol. 35 No. 4
Apr. 2023

Vision and Pattern Recognition(CVPR). Seattle, WA,
USA: IEEE, 2020: 4989-4999.

[10] Chen L, Lin S Y, Xie Y, et al. MVHM: A Large-Scale
Multi-View Hand Mesh Benchmark for Accurate[C]//
IEEE/CVF Winter Conference on Applications of
Computer Vision(WACV). Waikoloa, HI, USA: IEEE,
2021: 836-845.

[11] Tang D, Chang H J, Tejani A, et al. Latent Regression
Forest: Structured Estimation of 3D Articulated Hand
Posture[C]//IEEE Conference on Computer Vision and
Pattern Recognition(CVPR). Columbus, OH, USA:
IEEE, 2014: 3786-3793.

[12] Tompson J, Stein M, Lecun Y, et al. Real-Time
Continuous Pose Recovery of Human Hands Using
Convolutional Networks[J]. ACM Transactions on
Graphics(TOG)(S0730-0301), 2014, 33(5): 1-10.

[13] Zimmermann C, Brox T. Learning to Estimate 3D Hand
Pose from Single RGB Images[C]/ 2017 IEEE
International Conference on Computer Vision(ICCV).
Venice, Italy: IEEE, 2017: 4913-4921.

[14] Malik J, Elhayek A, Nunnari F, et al. DeepHPS: End-to-
End Estimation of 3D Hand Pose and Shape by Learning
from Synthetic Depth[C]// 2018 International Conference
on 3D Vision(3DV). Verona, Italy: IEEE, 2018: 110-119.

[15] Tubiana R, Thomine J M, Mackin E. Examination of the
Hand and WristfM]. London, UK: Collaborative
Research Centres Press, 1998.

[16] Pefia-Pitarch E, Falguera N T, Yang J. Virtual Human

Hand: Model and Kinematics[J]. Computer Methods in
Biomechanics and Biomedical Engineering(S1025-5842),
2014, 17(5): 568-579.

[17] Llop-Harillo I, Pérez-Gonzalez A, Gracia-Ibafiez V.
Anthropomorphism Index of Mobility for Artificial
Hands[J].  Applied Bionics and
(S1176-2322), 2019: 1-11.

[18] Lynch K M, Park F C. Modern Robotics|[M]. Cambridge
UK: Cambridge University Press, 2017.

[19] Shen Y, Jia Q, Chen G, et al. Study of Rapid Collision
Detection Algorithm for Manipulator[C]//2015 IEEE
10th  Conference on
Applications(ICIEA). Auckland, New Zealand: IEEE,
2015: 934-938.

[20] Hou Z, Ma S, Zeng Q, et al. Kinematics Analysis and
Self-collision Detection of Truss Type Multi-robot
Cooperative Welding Platform[J]. Procedia CIRP
(S2212-8271), 2019, 81: 488-493.

[21] RKAE, 53, FEER, 55 BUEHLEE A B Rl R A 3L
BRI, LA Rk, 2018, 52(1): 45-53.
Wu Changzheng, Yue Yi, Wei Baochen, et al. Self-
Collision Detection and Motion Planning for Dual-Arm

Biomechanics

Industrial  Electronics and

Robot[J]. Journal of Shanghai Jiaotong University, 2018,
52(1): 45-53.

[22] Wang T, Tang M, Wang Z, et al. Accurate Self-collision
Detection Using Enhanced Dual-cone Method[J].
Computers & Graphics(S0097-8493), 2018, 73: 70-79.

http: // www.china-simulation.com

* 870

Published by Journal of System Simulation, 2023



	Construction Technology of Hand Posture Dataset Based on Virtual Simulation Method
	Construction Technology of Hand Posture Dataset Based on Virtual Simulation Method
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/1nSitJNloC/tmp.1688100843.pdf.wmLUb

