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Abstract

The opportunities for people to use images in daily life have been increasing in recent years
owing to the popularity of communication technologies like the internet, smartphones, and
surveillance cameras, as well as photographic devices. Thus, new technologies using image
recognition are being sought to add value to the abundance of images and videos in the world.
Human behavior analysis is a particularly important topic in image recognition. To realize
human behavior analysis from surveillance camera videos, a human tracking method is proposed
in this thesis that is independent of the camera installation environment. In the proposed method,
to facilitate robust tracking of figures (bodies), clothes, posture, and other diverse properties of
tracking subjects, a statistically created human analogue model is used. As tracking not only
involves high accuracy in a variety of scenes, but also capturing posture changes, a method
suitable for behavior recognition is realized. Conventional tracking involves analyzing human
beings in multiple parts, studying the relationship between the parts as human analogue models,
and then applying them to human tracking. However, since the model in the proposed method is
lower dimensional and simple, it is capable of high-speed processing. The effectiveness of the
proposed technique is verified through an accuracy verification experiment with a data set
commonly used for human tracking from surveillance camera videos and an originally created
data set.

In chapter 1, the importance and applied examples of human behavior analysis in image
recognition are introduced as background for this study, and then its current state and
possibilities are described. In addition, related human tracking methods are cited, and the
orientation and objectives of this study are clarified.

In chapter 2, the statistical shape model generation method is explained in detail. First, a
low-dimensional model roughly representing a human analogue based on principal component
analysis (PCA) is made in the process of creating a statistical human analogue model. Preparing
the human analogue data manually for the PCA is actually necessary; however, since a three
dimensional human analogue model has been used in the proposed method, this work has been
automated.

In chapter 3, human head detection method is proposed. In the previous method such as
machine learning, a large number of training images are necessary to generate a detector. The
proposed method can detect human head accurately without a number of training images.

In chapter 4, a human tracking method for analyzing the diverse properties of tracking subjects
is proposed, which is independent of the camera installation environment and uses the statistical
human analogue model mentioned earlier. In human tracking, a moving model with a high
degree of freedom and a particle filter that can be designed by likelihood calculation are used.

In chapter 5, the tracking results of the proposed method robustly capture the posture changes
of a subject and roughly represent the posture information. From here on, a method for simple
behavior recognition by Random Forest is described.

In chapter 6, conclusion and future works of our research are shown.




