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An identification method based on skeleton feature fitting
via Bézier curve
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Abstract: A method for identity recognition is proposed, which fit skeletal motion features using Bézier
curves. First, the OpenPose algorithm extracted key skeletal points of the human body. Limb gait feature
triangles were constructed, and their variation patterns were fitted using Bézier curves, resulting in limb
gait curves with strong discriminative ability. The optimal feature subset was selected by a greedy
algorithm combined with an incremental feature fusion strategy. A gait feature vector was constructed,

and a similarity measurement mechanism based on Euclidean distance was designed for precise
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comparison of limb gait features. Finally, the Bayesian inference framework was employed to integrate

upper- and lower-limb feature similarities, producing the final identity recognition result. Experimental

results demonstrate that this method significantly improves recognition accuracy and efficiency

compared to existing methods, highlighting its broad application potential in practical scenarios.

Keywords: Bézier curve; gait feature; identity recognition; skeletal motion features; feature triangle;

feature fusion; Bayesian inference
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Fig.1 Framework of identity recognition method based on skeleton feature fitting using Bézier curves
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3 76.75
{3,4} 80.34
{3, 4,5} 85.10
(3,4,5,8) 81.21
(3,4,5,11} 92.05
{3,4,5,11,12} 88.58
(3,4,5, 11,13} 96.45
(3,4,5,11,13,20} 91.56
(3,4,5, 11,13, 24} 90.39
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Tab.5 Experimental environment configuration table

SLHIREE PRBE
BIERSE Windows10
PLsTiE Intel(R) Core(TM) i5-9300HF CPU
ByE2 16 GB
Bk NVIDIA GeForce GTX 1660 Ti
WEES Matlab\Simulink
FETR Matlab

5.2.3 st
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Fig.10 Camera positions under different sampling perspectives
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Tab.6 Rules for sampling numbers and data labels of a single tested object
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=3 9 (33 39
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=3 12 (33 42
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=3 15 (33 45
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=3 21 {3 51
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ol i3 A3 P 23 eI W3 P 53
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Pk 30 i3us 60
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Fig.11 Comparison of curve similarities of the right upper limb under different speeds and viewing angles
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Fig.12 Comparison of curve similarities between left and right limbs
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Tab.7 Comparison of gait curve similarities between left and right limbs
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Fig.13 Comparison of gait curve similarities of the right limb among different individuals
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Tab.8 Comparison of recognition accuracy and computing
time of different algorithms
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