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Real-time 3D Shape Reconstruction of human bodies by Parallel Fast Level Set Method
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Various markerless motion capture systems using video cameras, which enable to recover not only motion of a
target but also its appearance, have been proposed so far. However, in case that there are multiple persons in the
scene at the same time, it is quite difficult to reconstruct a precise 3D model of each person separately due to the
occlu O sion between them. To deal with these problem, we have developed a motion capture system using the
Fast Level Set Method for recoverying 3D models of multiple persons separately and robustly against occlusion.
This paper introduces an estimation method of target’s moving direction based on a property of the Fast Level
Set Method. As an application of the estimation method, we propose a load balancing method based on predicted
moving direction for parallel Fast Level Set Method implemented on a PC cluster, Tracking experiment of a moving
target using the proposed system are successfully carried out.

Key Words: Fast level set method, 3D shape reconstruction, Pc-cluster, Load balancing
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2.2 Fast Level Set Method
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Fig.1: Reference map and the construction process of the

extension velocity field.
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Fig.2: PC cluster system.
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Fig.3: Moving direction estimation of moving object.
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Fig.4: Adaptive division of voxel space.
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Fig.5: 3D model reconstruction using load balancing
method.
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Table 1: Accuracy of the estimated moving direction.

Average [deg.] | Standard variation [deg.]
Translation along the x-axis 0.79 1.77
Translation along the y-axis 0.51 1.59
Translation along the z-axis 2.45 2.72
Y-axis rotation 4.67 2.45

Table 2: Computation time of the parallel FLSM.

Voxel space division

Average calculation
time [msec./1voxel |

Total voxel number of
the reconstructed 3D model

(Exp.A) Equal division 0.015 7638
(Exp.B) Adaptive division 0.012 9004
(Exp.C) Adaptive division using moving direction 0.010 12019
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Fig.6: 3D motion scanner using multiple stereo cameras

and the camera settings.
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