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Abstract

As a hot topic in the field of compute vision, human behavior recognition could
be widely used in many practical applications range from intelligent video
surveillance, advanced man-machine interface, sports motion analysis, and video
retrieval based on semantic. Computer understanding of human action and behavior
will be an important direction of high-level computer vision technology development
in the future.

Currently, research of human behavior recognition is still in its infancy. Although
having a good performance in simple background and simple action, human behavior
recognition in real scenes is still faced with great challenges because of time
complexity of the feature extraction and complex human behaviors. In response to
these problems, in this paper we focus on the research of the following three aspects
on human behavior recognition in videos:

1. Summarize existing behavior recognition methods of local spatio-temporal
feature representation, and focuses on the methods of local feature detector and
feature descriptor. This paper presents the basic idea of common algorithms in details
and compares their advantages and disadvantages.

2. Propose a method of fast HOG feature computation based on CUDA. In order
to solve the problem of time complexity of the HOG feature extraction, base on the
HOG feature calculation under the CPU, the GPU’s algorithm contains: gradient
computation , gradient of histogram, normalization and the linear SVM classifier
detection, feature extraction on the GPU is designed to parallel modules, the final test
results have more than 10 times the speed faster.

3. Propose a method of bag of feature model base on co-occurrence. For the
shortcomings of the bag of feature model, that is with a single codebook express each
cluster center, the introduction of the co-occurrence codebook with the present
method to increase the codebook relation. Use k-means algorithm to cluster the
vectors, result of constructing k codebooks. Then calculate the matrix of
co-occurrence and relevance of co-occurrence matrix, base on the k codebooks. Using
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the relevance of co-occurrence matrix, we can obtain the maximum relevance of the k
pair codebooks.Then we calculate the histogram of k codebooks and the histogram of
k pair codebooks.Then merge the two histogram to construct a new histogram.Finally,
each video can be represented of the above two histograms.

In summary, this paper research base on existing methods of human action
recognition. It proposes fast HOG feature computation based on CUDA, and an
improved bag of feature model base on co-occurrence. Experiment results show that

our methods and model are effective.

Key Words. Human Behavior Recognition; Co-occurrence; Bag of Feature; HOG;

CUDA; HOG/HOF
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