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Abstract 

The proliferation of sensors in our everyday lives has spawned a variety of applications. These require an accurate 

representation, analysis and comparison of sensor data. Parallely, this has also led to increasingly specific sensors that result 

in very structured data. Examples include gyroscopes in virtual reality headsets, depth sensors such as Microsoft Kinect, 

mocap systems such as OptiTrak etc. The sensor data typically has certain geometric constraints – for example, the data 

from a gyroscope measures orientations, which can be interpreted as points on the curved surface of a 2-sphere, S2. Skeletal 

representations, which can be obtained from the Kinect, or OptiTrak, tend to change non-linearly over time, and state-of-

the-art methods involving such skeletons map them on to the product space of the Special Euclidean group SE(3). A 

sequence of such skeletons or orientations over time results in a curve or trajectory on the corresponding feature manifold. 

As a result, exisiting tools for the vector space fail to generalize and need to be re-built from first principles. In this talk, we 

will focus on exploiting the statistical properties of such trajectories for improved performance in human action recognition 

and action quality estimation. By measuring the variance of such trajectories, we show that we can compute generalizations 

of principal component analysis (PCA) and other dimensionality reduction techniques to Riemannian trajectories. 
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