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Local Pose Prior Based 3D Human Motion Capture from Depth Camera
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'(Beijing Key Laboratory of Mobile Computing and Pervasive Devices (Advanced Computing Research Laboratory, Institute of
Computing Technology, The Chinese Academy of Sciences), Beijing 100190, China)
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Abstract: This paper introduces a local pose prior based real-time online approach to capture 3D human animation from a single depth
camera. The key idea is to learn a series of local pose prior models with K motion capture examples from a pre-established large and
heterogeneous human motion database, based on automatically extracted labelled virtual sparse 3D markers from captured depth image.
Then, by solving a Maximum A Posterior (MAP) problem via an iteratively optimization process, the system automatically tracks the 3D
human motion sequence. The experiments show that the proposed approach robustly captures the accurate 3D human motions at 25fps.
The proposed tracking system can easily applied to different actors with large different body sizes via an automatically individual body
parameters calibration process. The proposed system can widely apply to 3D game/movie produce, human-machine interaction.

Key words: motion capture; data driven; depth image; K nearest neighbor search; MAP
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2010 4B IE Ut HY 3 120 40 (speckle pattern) A ) Kinect Xbox 360N FEAHIHL, 454, 0L Jig 5]
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(a) Kinect fili#5/) RGB 1% (b) Kinect v2.0 454 (c) ARCIyikas ik
Fig.1 Full-Body pose captured by Kinect v2.0
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fwJi, LA A S A A N AR S Bobr g 1 R A SCER Y 10 3D AR I8 s R R T ik REE T RAT B R
SEFRA R R

First experiments show that actors with different body
proportions can be tracked if they are not too different from
our body model. To this end, we scale the input data to
roughly match the proportions the model, see Fig. 7 and the

Fig.2 Drawback of existing database method (As discribed by the author of the literature!™).
Red line shows that the full-body pose tracking results can be affected by the differences of body sizes
B2 O ST Hlh R T VE s B (B SR SCER(7 7R 0 B S TARR ).

LN RIZ A 1307 PR T 5 RS 22 500 B AR R S8 M AR R K
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Fig.3 System overview
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JIT IR TR AR B 231 (1 U &5 2R
Fig.4 Defined full-body skeleton and body-parts
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AL 5E 3D N AR SN 51 [ 1 (degree of freedom, i Fk Dof)F4 i i) 1) & g € R*, B 4K AL 4 root (6 Dof)«
upperback(3 Dof). r/Iclavicle (2 Dof). r/lhumerus (3 Dof). r/lradius (1 Dof). neck (2 Dof). head (1 Dof). r/lfemur
(3 Dof)~ r/ltibia (1 Dof)F r/lfoot (2 Dof).
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Fig.5 Sparse 3D virtual markers detection results. Captured 3D depth point clouds with body-parts
(different color) and sparse 3D virtual markers (black dots) detection results
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X EHE PR 83 g, I AR R d (@, ) S8 05 AT HERR P ST0OR R R EL R S/ T K ST 4R
Ox=1{q1,--- 9k} -
B 1 21 31 4 5

Fig.6 Online KNN poses searching results. Example seven consistent frames, K most similar poses
(2™ line) are selected according to sparse 3D virtual markers (1% line) for each frame
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Fig.7 3D actor calibration results
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