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Emergency Classification Based on Support Vector Machine

SHANG Li-yuan, TAN Qing-mei

(College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Natural disasters, and issues related to public health and social security have occurred frequently. Emergency classification
is a method to identify emergency events rapidly and accurately, and divide them into different levels. The appropriate emergency
measures are taken according to classification results. At present, the actual classification decisions still rely mainly on intuition and
experience of decision-makers. In order to obtain the results of scientific classification, it needs to establish a classification model based
on objective data and provides a scientific basis for decision-makers. Support vector machine (SVM) is developed based on statistical
learning theory. It is an effective way to deal with classification problems. This paper presents the application of support vector machine
in order to solve emergency classification problems.

Support vector machine algorithm is originally designed for binary classification problem, and then used for multi-category
classification problem. There are two methods for extending SVM to multi-class SVM. The first method is to construct a multi-class
classifier by combing several binary classifiers. The second method is to consider all data in an optimized formula for global
optimization. There are four ways to solve multi-class recognition problems through a combination of multiple binary classifiers: one-
against-#ll, one-against-one, directed acidic graph and binary tree. In this paper, one-against-one SVM is selected to solve emergency
classification problems.

This paper describes the emergency classification process based on support vector machine. The process consists of five steps:
(1) establish an index system based on emergency types and the analysis of relevant factors; (2) collect historical data of the index
system to constitute the SVM training sample set; (3) use a training set to classify learning according to the SVM classification
algorithm and obtain an inherent law; (4) find support vector of the training set to construct SVM decision function; and (5) enter the
index data of classification object into the decision function and obtain the classification results.

The classification of earthquake disasters is an example to verify the feasibility of the emergency classification method based on
support vector machine. According to an earthquake disaster database from the National Earthquake Science Data Sharing Center
website, 30 earthquake sample data from 1995 to 2004 were selected, with 24 of them as training data, and others as the testing data.
Selected seismic data contain nine characteristic properties; Richter scale, epicenter intensity, VI degree area, the number of people
affected, the number of deaths, the number of injuries, the number of houses destroyed, the number of total housing damage and direct
economic losses. According to the calculation result of LibSVM toolkit, experimental results show that support vector machine is
effective to solve classification problems related to earthquake disasters.

In the present paper, an emergency classification method based on support vector is introduced. Earthquake classification is
proposed as an example. The one-against-one method of multi-class support vector machine is applied to the experiment. Experimental
results show that multi-class support vector machine is a feasible approach dealing with emergency classification problems.

Key words: emergency classification; support vector machine; multi-class classification
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