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In this paper, we proposed an indirect feature—based real time pose prediction system
and introduced several applications for skill acquisition using the proposed system.

Different from conventional direct feature—based pose estimation, the proposed system
try to make use of those features which are indirect related with human posture (e.g.
estimate full body pose from feet pressure).

The proposed network consists of two parts: a FuturePoseNet which aims to extract
temporal indirect features from the input video sequences and a InvisiblePoseNet which
finds out the spatial indirect relationship within each image. For each network, a special
indirect feature extraction module is developed to enhance the learning of an indirect
feature. The performance of both networks is quantitatively and qualitatively evaluated
in the experiment, and the results suggest that the proposed indirect feature—based
prediction can achieve similar accuracy as the conventional methods, without observing
the direct features.

For applications, three types of different skill acquisition are introduced: Skiing, Piano,
and Table Tennis, which aims to study the results from three different perspectives.
The Skiing is mainly focus on spatial indirect features while the piano requires temporal
one. Table Tennis is the most well-studied application which includes both temporal
and spatial indirect features.

Finally, the contribution and limitation of the current work is discussed. The proposed
framework is compared with other existing methods to provide clues for future research.
To the best of our knowledge, this work is the first real-time 3D pose prediction using
a dual-module indirect feature—based network, which is proved to be useful in different
types of skill training and might open a new way for using indirect features in training.
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