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A study on the efficient early warning method

using complex event processing (CEP) technique
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Abstract

In recent years, there is a remarkable progress in ICTs (Information and Communication Technologies), and then many attempts to apply 1CTs
to other industries are being made. In the field of disaster managements, ICTs such as RFID (Radio Frequency IDentification) and USN
(Ubiquitous Sensor Network) are used to provide safe environments. Actually, various types of early warning systems using USN are now widely
used to monitor natural disasters such as floods, landslides and earthquakes, and also to detect human-caused disasters such as fires, explosions
and collapses. These early warning systems issue alarms rapidly when a disaster is detected or an event exceeds prescribed thresholds, and
furthermore deliver alarm messages to disaster managers and citizens. In general, these systems consist of a number of various sensors and
measure real-time stream data, which requires an efficient and rapid data processing technique. In this study, an event-driven architecture (EDA)
is presented to collect event effectively and to provide an alert rapidly. A publish/subscribe event processing method to process simple event is
introduced. Additionally, a complex event processing (CEP) technique is introduced to process complex data from various sensors and to provide
prompt and reasonable decision supports when many disasters happen simultancously. A basic concept of CEP technique is presented and the
advantages of the technique in disaster management are also discussed. Then, how the main processing methods of CEP such as aggregation,

correlation, and filtering can be applied to disaster management is considered. Finally, an example of flood forecasting and early alarm system in
which CEP is incorporated is presented. It is found that the CEP based on the EDA will provide an efficient early warning method when

disaster happens.
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