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1. SUMMARY
- Human behavior in video is an important problem in the field of computer vision in particular and machine science in general. For this system, a video will be recognized automatically a human behavior label that peformed in video based on the given dataset. People can understand the content of video very easily with the spatial-temporal direction and knowledge they are cultivated in the learning, research and working process, but the computer system can understand the content of video that still is a challenging task in computer vision field. This is due to the representation of human behavior is extremely diverse and the posture of the person also has a large number of degrees of freedom. Therefore, developing and increasing the accuracy of the behavior recognition requires a lot of effort from researchers in computer vision and computer science fields.
- The objective of the thesis is to research, systematize and improve some methods for the problem of identifying human behavior in video. To achieve the overall objective of the thesis, the main objectives of the thesis can be described as follows: i) surveying studies related to the problem of human behavior in video to show the current status of progress in research community and applications of human behavior in video; ii) research and propose models to improve the performance of human behavior recognition in video. Human behavior in the video is considered a movement pattern of people over a certain period of time. Human behavior is broken down into 4 main subjects: hand gestures, facial expression, action and activity. The thesis conducts research, development and improvement focusing on the problem of action and activity to clarify the nature of understanding of human behavior in video-based intelligent systems. Based on the devide-and-conquer principle and the two-stream hypotheis in representing visual information from video, the thesis proposes adaptive models in each specific task of sub-problems in recognizing processes such as feature extraction, feature representation, behavior representation, and behavior recognition. The thesis proposes 3 models to solve the problems: i) action recognition; ii) activity recognition in daily environment; iii) activity reognition in an unconstrained environment.
2. CONTRIBUTION
- Action recognition: the thesis proposes the local spatial-temporal features from color and depth channels to describe shape and motion of human. Video segmentation and soft-weighing scheme in GMM and kmeans++ is modeling to describe an action.Then, multiple kernels learning is used to build an effective weight scheme that fuse multiple types of features based on gradient descent algorithm.
- Activity recognition in daily environment: an activity considers as the set of sub-activity that have spatial-temporal relationship in performing. Each sub-activity is extracted shape and motion imformation based on color, depth and skeleton data. Finally, fusion of HCRF and HMM is used to build a robust classifier for activity representation in sequential data.
- Activity recognition in wild video: the static and dynamic features of a sub-activity are extracted from deep learning model. The static features are extracted from key frames and the dynamic features are extracted from MHI and optical flow in x and y directions in sub-activity video. Then, NBNN classifier is used to recognize the activity label from the set of features in sub-activity.
3. APPLICATIONS AND FUTURE WORK
- The proposed methods are empirically deployed on benchmark datasets in evaluating the results of behavioral recognition models. The experimental results have shown that the proposed models can be applied in problems such as surveillance system, human-computer interaction system, video-based content retrieval system, etc.

- In addition to the achieved results, the thesis still has certain limitations that need to be researched and expanded to improve the performance of behavior recognition in reducing the data dimensionality and computational costs. In addition, the system needs to be expanded to better meet the actual needs of the behavior recognition problem, such as: 1) behavior detection, 2) recognition and prediction of behavior sequence, 3) event recognition.
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