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Human Identification Based on 3D Tracking Trajectory of Head Vertex
JIA Li-Hao"? ZOU Jian-Hua'>? CHE Kai"?
Abstract A novel biometric method for human identification is proposed based on 3D tracking trajectory of head

vertex, accompanied by a systematic study on the related basic problems. Vertical displacement in sagittal plane and
lateral displacement in transverse plane can be extracted from the 3D tracking trajectory of head vertex. Previous work
has demonstrated effective use of height parameters (height mean and height amplitude) and stride parameters (stride
length and cadence) extracted from vertical displacement for human identification. In this paper, we further extract swing
parameters (swing mean, swing amplitude, and swing angle) from lateral displacement as additional discriminant features.
A group of discriminant and robust features are obtained by integrating height parameters, stride parameters, and swing

parameters. Experimental results confirm the effectiveness of the proposed method.

Key words Biometric trait, 3D tracking trajectory of head vertex, vertical displacement, lateral displacement, human
identification
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Fig.1 Schematic diagram of human identification

based on 3D tracking trajectory of head vertex
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human identification based on 3D tracking trajectory
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Fig.4 Time-series curves of vertical displacement,

vertical projection, and lateral projection
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Fig.9 Recognition rates of sub-datasets with different feature combinations
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Table 2 Average recognition rates of sub-datasets with different feature combinations

4 RRFIELLA PRI (%) AR LA PRI (%) SRR AL (%)

FHEAE 25 N 35 AN 45 A R4S 25 AN 35 A 45 A FHEASE 25 A 35 AN 45 A
HMS 46.0 41.0 32.5 SFS 32.3 25.1 21.0 HSS1 92.9 90.3 88.9
HPS 66.7 59.8 52.4 SSPS1 61.2 54.7 50.3 HSS2 92.6 90.2 88.9
SPS 27.9 21.9 18.1 SSPS2 64.8 57.6 53.8
HFS1 88.0 84.7 83.1
HFS2 88.4 85.9 84.3
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