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Abstract

Human action recognition is one of the most important research areas in computer vision.
With the coming of the era of information and technology, this technology should be more
effective and efficient to meet the increasing requirement of practical application. Firstly, most of
the current methods resort to restricted and single-view scenarios. But in the real applications,
significant view variations may be caused by the changing and frequently unknown positions of
the camera. So the task of cross-view action recognition is a serious problem. In other word, we
should transfer action model learned in one view to another completely different view.
Additionally, the emergence of the cheap but high-quality depth sensors triggers significant
attentions to video analysis using the depth data. Compared to the color ones, the depth data
directly reflect the motion characteristics and are less sensitive to the change of environment,
which can be properly applied to human action recognition. It is very important to build an action
recognition system for multi-source data. Moreover, the existing cross-view action recognition
methods require much more prior information. However, the prior information we can get is very
limited in real scenarios. Therefore, recognition technology with weaker supervision should be
proposed to meet the demand of practical applications.

Our work addresses the problem of cross-view action recognition for multi-source data. It
consists of two parts: the cross-view action recognition based on temporal information and the
action recognition based on deep learning. Concretely, the main contents and contributions of
this dissertation are as follows:

Firstly, a Sequential Motion Accumulation descriptor is proposed for action representation.
We represent action using the temporal structure of motion property, which is view invariant and
makes the SMA descriptor be robust to significant view variations. Additionally, we propose three
schemes to extract motion intensity. The Cuboid Detector Based Scheme and the Harris 3D
Detector Based Scheme can be used for color and depth data respectively. The Perceptual Dense
Sampling Based Scheme is designed for depth data. It utilizes temporal motion refinement
strategy to purify the dense sampled spatial-temporal interest points for more descriptive action
representation. The SMA feature is not only discriminative among different action types, but also
robust to significant view variations.

Secondly, a weakly supervised categorization method is presented. It addresses the task of
cross-view action recognition without label information in the target view. This method takes
advantage of the view invariance of the SMA descriptor to generate target-view categorical prior.
Then it utilizes the data properties of both views to learn a cross-view metric in a weakly
supervised manner. This method can filter out fluctuations among actions of different views
while retaining sufficient descriptiveness and discriminability of the feature, which can further
improve the precision of cross-view action recognition.

Thirdly, we build a deep architecture based on local depth feature and propose a novel



action representation called Deep Architecture of Comparative Coding Descriptor(DA-CCD). This
method utilizes deep network to reflect local descriptor to high-level semantic representation.
The deep architecture is built by marginalized Stacked Denoising Autoencoder with strong
capability of feature learning. The proposed DA-CCD feature has the advantage of enhanced
discriminability and lower dimensionality, and is robust to view variations. Additionally, it does
not require prior information of scenario structure and skeleton data, which can be flexibly

applied to practical applications.
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