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The objective of this paper is to distinguish opening a door by the key
from opening it by picking. In terms of security of a house, windows can be
monitored by small sensors since no one goes through windows in usual. On the
other hand, doors cannot be monitored by the sensors since not only thieves but
also residents go through the doors. CCTV (closed-circuit television) camera
is one of the solutions. However, invasion can be detected not during but
after the invasion, or the movie by the camera must be always watched by
a person. Therefore, in this paper, I propose a system which automatically
detects invasion by Kinect. As well, action coordinates are acquired by Kinect.
Of course, there are some researches in which Kinect is used to distinguish
human actions, and big actions such as breaking doors can be detected with
methods in the researches. In contrast, we put the stress on to distinguish
a small difference such as difference between opening a door by the key and
opening it by picking. We used machine learning in this paper. If big data
of opening a door can be collected, the small difference would be able to be
distinguished by usual way of machine learning. However, it takes too much
time for learning and the cost increases. Therefore, we made an idea which can
learn effectively from small samples of few examinees by increasing samples
mathematically. Using Kinect also protects the privacy of people in the movie
since only coordinates of joints of people are stored. The average of F-measure
of detecting picking was 76% and 94% by an examinee in the results of our
experiments. By the way, the average of F-measure of right arm, of detecting
picking was 73% and 97% by an examinee in the results of our experiments.
And In addition, the right arm performing the distinguish opening a door by
the key and opening it by picking was characterized.
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