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Abstract: 

A new approach to human action recognition from realistic videos is presented in this paper. First, an affine 

motion model is utilized to compensate background motion for the purpose of extracting dense foreground 

trajectories. Then, a trajectory spectral embedding is introduced to split up foreground action into multiple 

spatio-temporal action parts for constructing a mid-level representation. To deal with over-segmentation, a 

novel density discontinuity detector is proposed for the sake of generating semantically salient action parts. 

Finally, to handle the ambiguity in the training set, action classification is formulated within the multi-

ple-instance learning framework, which a spatio-temporal graph model is incorporated into. Extensive ex-

periments show that the proposed approach achieves competitive results to state of the art on UCF Sports, 

Kisses/Slaps, YouTube, and Hollywood datasets. 
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1. Introduction 

Human action recognition from videos is considered as an important topic in the field of computer vision 

due to the large number of potential applications in the areas of automatic visual surveillance, advanced hu-

man-computer interaction and content-based video retrieval, etc. Recent interest in human action recognition 

research has shifted from the simple action recognition in a well-controlled scene, to the more realistic action 

identification under an unconstrained environment which is also referred to as “in the wild” (e.g., videos rec-

orded by an amateur using a hand-held camera, feature films [1, 2], sports broadcast [3, 4] and home videos on 

YouTube [5]). The action recognition from a complex environment is challenging owing to camera motion, 
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