
1. Main Contributions
 An undirected complete labeled graph for action representation. A 

node of the graph is modeled to a motionlet which is a semantic part of 
the trajectory of a joint. The edge is labeled by spatio-temporal 
relationships between the connected motionlets. A subgraph of this graph 
can be viewed as a discriminative subaction and has rich semantic 
information. 

 A novel graph kernel called SPGK. Graphs are decomposed into 
several subgraphs and subgraph matching corresponds to part-based 
comparison between subactions. Since these substructures capture rich 
topological structure of graph compared to nodes, it is more discriminative 
and robust than local or global feature-based comparison.

Most of existing skeleton-based representations for action recognition can not effectively capture the spatio-temporal motion characteristics of joints and are 
not robust enough to noise from depth sensors and estimation errors of joints. In this paper, we propose a novel low-level representation for the motion of each 
joint through tracking its trajectory and segmenting it into several semantic parts called motionlets. During this process, the disturbance of noise is reduced by 
trajectory fitting, sampling and segmentation. Then we construct an undirected complete labeled graph to represent a video by combining these motionlets and 
their spatio-temporal correlations. Furthermore, a new graph kernel called subgraph-pattern graph kernel (SPGK) is proposed to measure the similarity 
between graphs. Finally, the SPGK is directly used as the kernel of SVM to classify videos. In order to evaluate our method, we perform a series of 
experiments on several public datasets and our approach achieves a comparable performance to the state-of-the-art approaches. 
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2. Graph Based Action Representation
 The extracted motionlets by preprocessing raw trajectories of   

joints and segmenting the processed trajectories 

 Constructing a graph composed of obtained motionlets for a 
video action
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3. Subgraph-Pattern Graph Kernel for 
Action Recognition

 Subgraph-pattern kernel

 Similarity measurement between SPGs  

 Subgraph-Pattern Graph Kernel (SPGK)  

 Two basic kernels on nodes and edges of graphs 
 We proposed an undirected complete labeled graph to model human 

actions.
 A novel subgraph-pattern graph kernel (SPGK) was proposed to measure 

the similarity between two videos by combining all comparisons between 
subgraphs extracted from two videos.

 We evaluated our algorithm through a series of experiments and 
demonstrated that our method achieves a comparable performance.

Results on the MSR Action3D Dataset


