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ABSTRACT. Context-aware service is a hot topic in the research filed of ubiquitous com-
puting. Composition of smart objects/context provides a flexible way to compose context-
aware services, which means related smart objects around a user automatically being
integrated together to provide the appropriate services. However, (1) there is no effective
mechanism to coordinate the work of multiple smart objects and solve conflict problem
in composition of smart objects; (2) priority is an effective method to solve conflict prob-
lem, however, the current priority based policies are static and thus not flexible; (3)
when a conflict occurs for a numeric action of a smart object, e.g., changing of volume
of a TV, it is not reasonable to just follow all/nothing policy, i.e., satisfy one user’s
requirement and ignore another one’s, however, to find a compromised value to satisfy
both users as much as possible. To solve the above problems, in this paper, a smart-
gate based composition method is proposed. The smart gate has uniform interface to
communicate with multiple smart objects and modules to coordinate the work of multiple
smart objects and resolve conflict of services. Moreover, two novel policies are proposed
in the smart gate for solving the conflict problem. One is a dynamic user priority based
policy. The other is a compromise policy to minimize the required tolerance of users.
Finally, we evaluate the proposed method through an experiment. The experiment result
shows that the composition method works well and effective for resolving conflict problem.
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1. Introduction. The phrase “ubiquitous computing” has been widely used in the re-
search fields after it appeared [1]. One of the hot topics in ubiquitous computing is
context-aware service/intelligent system [2-5], which provides users personalized services,
by considering users’ location, time, available devices, favorites, etc. For example, a mo-
bile phone may provide information of restaurants automatically, which are close to the
user’s current location and matched to the user’s favorites around the time for lunch, say
12:00 AM. Another ubiquitous context-aware system proposed in [4], can get person ac-
tions such as standing up/down, walking and running by embedding acceleration sensors
in a mobile phone, and provides services adaptive to the user’s context.

The rapid progress of smart objects augmented by the abilities of sensing, comput-
ing, and wireless communicating makes the development of context-aware possible and
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