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Current researches on Internet of Things (M2M) will meet response delay problem
when transmitting huge data from sensors and terminals in the world, without considering user and network
situations, and how to optimize task allocation among loT devices.

In this project, we focus on the above research issues and propose (1) algorithms to recognize and manage
situations at both user and network sites, (2) optimization methods to efficiently allocate tasks among
loT devices nearby the user, (3) optimization methods for emergency communications network after disaster
occurring based on user and network situations. The developed techniques are expected to enhance services
for elderly care and emergency response in the future.
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(1) A middleware for managing situations was
designed, to prompt the development of
context-aware services. It is characterized by its
ability of situation-oriented, paying attention to
relations among users (and situations as well) and
smart objects around. Eventually, following

issues were solved: (a) amethod for detecting
(i.e., being aware of) a specific situation, and
triggering corresponding service; and (b) an
algorithm  for  conflict  situations/contexts
management. A diagram of dtuation state
transition (DSST) was proposed to specify states
of a situation. A set of situation-oriented ECA
rules are presented to reason the situations’ states
based on sensed data. Policies based on DSST for
resolving conflicts were also given. The
experiment results demonstrate the feasibility of
proposed method, and the performance of
proposed situation-oriented policies. The research
results are published in [1][6].

l—,——.ru—.v—F—J

(a) Implementation of the System
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(b) Precision of Detection

Fig. 1 Implementation and Some Evaluation
Results to Detect Abnormal Situations in
Researches (2)



(2) Elderly care is a very serious social problem
in many countries, especially in advanced
countries, such as Japan, Korea, USA, and
Singapore. To take care of elderly people, first
we should clearly understand their situations and
support them based on each situation. Abnormal
activity detection is a particularly important task,
especially in specific situations, e.g., sleeping or
going to the bathroom. Based on some abnormal
activities, some kinds of disecases may be
predicted. However, detecting abnormal activities
in a real-time situation is a critical research
problem. To solve this problem, we propose a
situation-aware abnormality detection system
based on support vector data description (SVDD)
for elderly people. First, a sensing system is
proposed to detect the details of a person's
situation. Then, we discuss various features that
are analyzed and designed for each situation.
Then, a method to detect abnormal activities in a
situation based on SVDD is presented. To show
the performance of the method, an evaluation is
performed. The results are published in [2][7].

(3) We propose a novel three-layer architecture
consisting of wearable devices, mobile devices
and remote cloud for code offloading.
Specifically, we offload a portion of computation
tasks from wearable devices to local mobile
devices or remote cloud such that applications
even with heavy computation load can still be
upheld on wearable devices. Furthermore,
considering the special characteristic and
requirements of wearable devices, we investigate
an offloading strategy with a novel just-in-time
objective, i.e., maximizing the number of tasks
that should be executed on wearable devices with
guaranteed delay requirements. Because of the
NP-hardness of this problem as we prove, we
propose an efficient algorithm based on Genetic
Algorithm (GA) to solve it. Finally, extensive
simulations are conducted to show that our
proposed algorithm significantly outperforms
other three offloading strategies [3].
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Fig. 2 Model of Three-layer Architecture for
Researches in (3)

(4) It is a critical research problem to quickly
reconstruct a communication system for safety
confirmation and information transfer after a
disaster. One resolution is to deploy mobile mesh
routers (MMR) or mobile base stations in the
disaster area to guarantee the connection of users.
Due to special factors after a disaster, however, it
is still a challenge to find an optimal deployment
of MMRs to maximally satisfy users while
ensuring a fluent and reliable communication
network. For example, the distribution of users
and  communication demands  becomes
unbalanced in a disaster area. We focus on the
above problems by considering the special
requirements after a disaster, and then we
propose a  communication-demand-oriented
deployment method and a global-data-traffic
routing optimization method for a disaster. We
implemented the proposed methods and

evaluated them in Matlab and NS3. Through the
evaluation, we show the feasibility, performance
and scalability of the proposed methods[4][8].

Information Collection
and Optimization

Fig. 3 Optimization of Emergency
Communications Network based on Situations in
Researches (4)

(5) We propose a 3D localization method for
understanding survivors/corpses’ location
situations based on WSN. It mainly consists of
two stages. In the first stage, a draft location is
calculated based on some beacon nodes put
around the collapse, and then the 3D localization
is computed in the second stage based on a
mobile beacon node moving along an equilateral
triangle  rail. Meanwhile, to  decrease
instantaneous fluctuation of RSSIs, we employed
Kalman filter in the method to acquire stable
RSSIs. Finally, we implement a robot car with a
sensor node acting as a mobile beacon node and
evaluate the proposed method through
experiments in a gym [5].
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