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Dynamic recognizing and tracing for the back surface of the human body
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[ Abstract] This paper proposes a dynamic identification and tracking method integrating a spatial motion transformation matrix and
point cloud coarse—accurate alignment algorithm with the back as the research object,In order to accurately and quickly trace the
human body. Straight—pass filtering, statistical filtering and background removal are used to segment the initial field attraction cloud
to identify the target human body, and then based on the geometric features of the back, the back is divided using the micro—element
segmentation method (i.e., obtain target area). The Intrinsic Shape Signature (ISS) key points are extracted to simplify the dorsal
point cloud and combined with the Fast Point Feature Histogram ( FPFH) to align the point cloud by the Sample Consensus Initial
Alignment ( SAC-TIA) algorithm and Iterative Closest Point ( ICP) algorithm. The backspace motion transformation matrix is
obtained from the alignment results of two adjacent frames of the point cloud. The runtime results show that the proposed algorithm
can reduce the runtime significantly by tracking with the 3Dcs—ICP algorithm and standard coarse—fine alignment algorithm . The
average root mean square error of the target area in the X, Y and Z directions are 0.264 cm, 0.261 cm and 0.517 cm, respectively.
The experimental results show that this method can improve the speed and accuracy of the back identification and provide a reference
for tracking and identifying other human organs.
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Fig. 1 Human back determination
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Fig. 2 Micro dimensional segmentation
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Fig. 3 Registration flow
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Fig. 4 The five postures of the human movement process
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Fig. 5 Identify the dorsal area of the human body
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Fig. 6 Point cloud registration effect
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