
1.INTRODUCTION

Anomaly detection is an area of primary concern for civil 
communities specifically for the environmental engineers. A 
major step towards this goal can be achieved by making use 
of hyper spectral remote sensing data because of its inherent 
information content in the form of constituent absorption 
bands that comprise a hyperspectral reflectance curve. Thus, 
hyperspectral remote sensing has become a potent source of 
environment monitoring. Here the bandwidth is rapidly 
sampled and reset so as to function as a working spectrometer 
from space. This has opened up a truly powerful new 
approach, which already has proven to be a superior identifier 
of materials found on the Earth’s face. These objects can be 
identified more accurately and precisely in comparison to 
broad band multi spectral data (Jensen J R, 2003). In essence, 
hyperspectral imaging yields continuous spectral signatures 
rather than the band histogram plots that result from systems 
like the Thematic Mapper which "lump" varying 
wavelengths into single value intervals. Detection and 
identification of target materials from airborne and satellite 
platforms using hyperspectral sensors are of great interest in 
many different applications.

On the other hand, fractal geometry provides a means to 
describe the spatial nature of any object or phenomena by 
means of fractals. These are represented by their dimensions, 
known as Fractal Dimension. This is usually (but not always) 
a non integer dimension that is greater than their topological 
dimension. It represents the geometrical complexity of an 
object. It is used as a tool for spatial and contextual 
information extraction and hence can be used for 
characterization of lines and surface on the basis of its Fractal 
Dimension (Ghosh et al, 2008). Based on this, the objective 
of this paper is to propose a fractal based feature which can be 

used to detect anomaly in water cover from hyper spectral 
remote sensing data.   

1.1.Methodology

The characteristics of a land cover (LC) in remote sensing 
data can best be defined by its spectral response at different 
bands of electromagnetic spectrum. This can be meaningfully 
represented by plotting reflectance versus wavelength 
resulting in a curve known as spectral response curve (SRC) 
(Jensen, 2003). For hyperspectral data, the SRC of each pixel 
can be obtained by plotting its digital values against the 
available bands. It is expected that the SRCs for different 
pixels of the same class will be of similar in nature. But if any 
anomaly is present in any class of interest, anomalous pixels 
are likely to have signatures different from those surrounding 
pixels belonging to the same class. This will result in 
variation or discrepancies of the shapes of the SRCs of those 
anomalous pixels from that of pure end member spectra of 
that particular class of interest. An example of the SRCs for 
(a) pure and (b) anomalous pixels from water class is as 
shown in Figure 1.

As per Euclidean geometry, the dimension of a line is 1, 
which is also known as its topological dimension. However, 
Mandelbrot (1982) suggested that there is a unique 
dimension associated with any linear curve. The value of this 
dimension (D) range within 1<D<2, i.e, dimension is 1 for 
straight lines and as the line becomes more and more irregular 
or curved, the dimension increases towards 2. Thus, fractal 
dimension provides a means for describing and analyzing the 
geometry of linear figures (Mandelbrot, 1982). This leads to 
the fact that there is a unique fractal dimension (FD) 
associated with SRC that obtained from each and every pixel 
of the hyperspectral image. Thus, all bands of hyperspectral 
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