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I. I NTRODUCTION
Recently there are many kinds of research to develop
the system, which can improve Quality of Life (QoL) by
using information obtained by IoT devices. According to
the 2018 whitepaper on information and communication
in Japan[1], it is expected that 40 billion IoT devices will
be used in 2020 because of their technological progress
and lower price. Moreover, the cabinet office, government
of Japan, is promoting “Society 5.0” as a science and
technology policy[2]. It means the human-centric society
where the new system highly integrating the cyberspace
and the physical space solves both economic growth and
social challenge.
In order to realize such a highly smart society, it
is necessary to develop awareness functions, which involve human identification and action recognition in the
environment where many IoT sensors are installed. In
such a context, not only we have studied some human
identification functions based on an accelerometer[3], a
RGB-D camera[4], or a center of gravity (COG) sway
measure[5], but we have studied some action recognition
functions based on ambient information including object
existence (scene recognition)[6], the use histories of electrical appliances[7].
This paper reports on the two studies: a human identification method and an action recognition method on the basis
of an accelerometer and a smart plug network. Especially,
the former is described on the basis of our paper[3].
This paper consists of four sections. The section I said
the background of our studies as an introduction. In the
section II, we describe about an accelerometer-based human identification method. In the section III, we explain
about an action recognition method based on a smart plug
network and an accelerometer. Finally, in the section IV,
we propose a new system architecture towards ubiquitous
sensing environment.
II. ACCELEROMETER -BASED H UMAN I DENTIFICATION
FOR M ULTI -WALKING S TATES
In this study, we propose a novel method to identify
humans as well as three walking states (‘walking on the
flats’, ‘going up stairs’ and ‘going down stairs’). Specifically our method can identify the three walking states and
subsequently identify humans based on a specific classifier
for respective walking states.

A. Proposed Method
Figure 1 shows the processing steps of the human
identification method, which is divided into an enrollment
process (blue line) and an identification process (red line).
In the enrollment process, first, three dimensional acceleration time series data (ax (t), ay (t), az (t)) for each
walking state is measured from human subjects. Next, preprocessing and feature extraction are respectively applied to
the obtained acceleration data. The extracted feature vector
is used for creating a walking state recognizer and several
human identifiers. Three kinds of identifiers are created in
total since a human identifier is created for each walking
state: ‘walking on the flats’, ‘going up stairs’ and ‘going
down stairs’.
In the identification process, measurement, preprocessing, and feature extraction of the acceleration time series
data are respectively applied in the same manner as them
at the enrollment process. Then, the walking state is recognized using the walking state recognizer, a human identifier
is selected based on the result, and the human identification
is performed by the selected identifier.

Fig. 1.

Processing Steps of Human Identification Method

B. Preprocessing and Feature Extraction
In the preprocessing step, we calculate a resultant acceleration a(t) from three-dimensional data (ax (t), ay (t),

