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Motivations

* Complex human actions may have several temporal stages. In each stage, the temporal structural information is crucial to model complex actions.
3D locations of action motion encode strong discriminative information. Representing the 3D spatial information is quite challenging.

* Asingle modality is usually insufficient to solve the problem of recognizing human actions.

Framework

Depth-based Spatio-Temporal Pyramid Cuboid Skeleton-based Temporal Pyramid
O Pyramid Motion History Templates (PMHT) ] Skeleton Feature Extraction and Sparse Coding

] Temporal Pyramid Representation (TPM)

* Each depth frame is projected onto three orthogonal Cartesian planes.

* The projected sequence is partitioned into multi-scale sub-volumes.

* A depth sequence is represented by PMHT in multiple temporal scales. * The temporal information is well kept by temporal segments.

1 Depth Feature Extraction and Sparse Coding

TPM is not sensitive to the temporal shift or misalignment since lower

. Only appearance-based features (HOG and SIFT) are used. level of the pyramid keeps less temporal information.
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e Sparse Coding:

Multi-Modal Fusion

) ] . _ » Representation-level Fusion: the representations generated from two
J Spatio-Temporal Pyramid Cuboid Representation modalities are concatenated together to form a final representation as

the input to the classifier.

» » Classifier-level Fusion: the classifiers for two modalities are trained
separately and classifier combination is performed subsequently to
generate the final result.

e Arithmetic Mean (AM), Geometric Mean (GM)

 Cuboid fusion combines the spatial-dependent sparse codes from
the correspondine grids on three planes to construct the cuboid
representation ( Hienotes vector concatenation).

* Logistic Regression (LR): learn weights for the combination.

Experimental Results
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MSR Action Pairs Dataset

Evaluation of various multi-modal fusion schemes




