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3D Human Pose Tracking Approach Based on Double Kinect Sensors

Abstract

Abstract: 3D human pose estimation and tracking is a popular problem of machine vision. In order to
improve the stability of human pose tracking, the human body motion posture is represented by the
human joint DOF (Degree of Freedom) vector, the human pose is tracked by the unscented Kalman filter
method, and a human pose tracking system based on double Kinect sensors is built. Compared with the
traditional human motion capture system, the system can accurately and stably track 3D human pose
under simple movements, reflect the special nature of the motion process under complex movements,
and can be used in the performance evaluation of sports biomechanics.
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Abstract: 3D human pose estimation and tracking is a popular problem of machine vision. In order to
improve the stability of human pose tracking, the human body motion posture is represented by the human
joint DOF (Degree of Freedom) vector, the human pose is tracked by the unscented Kalman filter method,
and a human pose tracking system based on double Kinect sensors is built. Compared with the traditional
human motion capture system, the system can accurately and stably track 3D human pose under simple
movements, reflect the special nature of the motion process under complex movements, and can be used
in the performance evaluation of sports biomechanics.
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s s 0828 0814 0.850 0.871
LA RS 0829 0.904 0.911 0.918
FIERITAMNEM 0721 0.590 0.731 0.719
LA MM 0644 0541 0.707 0.738
JT A A 0.833  0.896 0.893 0.874

F 2 MRS B S 1E T A I T iR 2=
Tab. 2 Mean square error of joint angles of each method in
sliding leg lift, jumping up and down

KA Kinectl Kinect2 Moonetal.®l Ours
st 131 13.9 13.0 11.6
RIS MM 218 22.6 22.1 21.4
FERATINESM 7.6 9.8 7.4 75
ERERATAMNESM 7.1 10.7 8.3 8.4
FRE TS MM 18.0 21.3 17.3 16.9
RO 144 15.3 14.4 14.4
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Tab. 3 Correlation coefficient of joint angles of each method

ik 4~5 o, MRl RBhEsh 1, T

in sliding leg lift and marketing time

KA Kinectl Kinect2 Moon etal.® Ours

FIERATE M 0369 0.749 0.753 0.719
TR MM 0548 0.691 0.742 0.761
FERTTAMNESM 0425 0552 0.519 0.655
FEfERTIANESM 0714 0.284 0.643 0.650
AT/ 0334 0.157 0.409 0.400
FEMERTIE MM 0126 0.250 0.300 0.479

R4 DRSS D S & T 0555 M RER 07 R %
Tab. 4 Mean square error of joint angles of each method in
sliding leg lift and marketing time

A Kinectl Kinect2 Moon etal.® Ours
HlEXRa s 405 35.3 28.7 29.7
Ll kamhfm  18.0 20.4 17.8 16.8
FlERATAMNEM 143 12.6 10.6 9.2
LENERATANESM 181 21.9 19.6 19.5
A MA 673 83.7 65.0 63.3
MRS MM 39.8 50.5 32.6 30.0
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Fig. 4 Change of joint angles in sliding leg lift, jumping up and down
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Fig. 5 Change of joint angles in sliding leg lift and marketing time
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Fig. 6 X,y and z coordinates change of right knee joint using
linear Kalman filter
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