Automatic Assessment of Earthquake Damaged Area using Scale-space classification techniques
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Disaster management has got an important facet viz. disaster mitigation which in turn depends upon early damage assessment.  Remote Sensing is considered as an ideal technique for obtaining early information.  Quite often it is realized although data can be acquired reasonably quickly, it takes far longer to process/analyze and create spatial information of relevance. Damage assessment can be easily carried out when pre and post event images are available.   It can be assessed by using simple change detection techniques.  But events like earthquake usually unpredictable in nature.  So quite often pre event image data may not be available.  In the present paper, an exercise was carried out based on high resolution aerial images for assessing the damaged area automatically in Gujrat with post earthquake images.  The method adopted is based on use of scale space techniques for capture of damage to built up areas from high  resolution images. Traditionally, image scales are used synonymously with image information.  In a given image the highest level of data is present in the original resolution or scale.  If we successively degrade the resolution then the coarser scale of one pixel value happens.  At some scales some of the features just appear / disappear.  These are called scale space events. Texture is spatial variation of gray tone. Finer texture implies high spatial variation. In the scale space methods, when one proceeds from finer scale to coarser scale, the fine structure(texture) disappear first followed by coarser texture. This idea has been used to separate standing buildings from the rubble. Area under the rubble is used as a measure of damage. The rubble was present in the form of fine texture, which can be separated by use of scale space representation. It is then followed by low level image processing techniques to form a continuous cluster of rubble, while eliminating the noisy regions. The assessed data by the proposed method was compared with visual interpreted damage area and found to be in correlation of 0.96.  This method is very effective for estimation of damage area automatically and can be a very useful tool in applications of disaster management. This paper also addresses issues concerning optimal scale for the damage assessment.







