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Abstract

Extraction, selection and utilization of textural and spectral features is necessary to achieve satisfactory
results in change detection (CD) of urban areas with heterogeneous landscapes. In this paper, an
assessment of different feature selection techniques was conducted. These techniques include principal
component analysis (PCA), statistical separability analysis (SAA) with Jeffreys—Matisuta (JM) distance
and prototype space (PS). This assessment is based on the obtained CD results for Sahand New Town
(Northwest of Iran) with a multi-temporal satellite imagery includes IRS-P6 and GeoEyel acquired on
July 15, 2006, and September 1, 2013, respectively. Results show that, textural features as
complementary source of data can improve the CD results of urban areas. Overall accuracy and kappa
coefficient of CD were increased from 53.46% to 88.49% and 58.94% to 90.39% respectively using
textural and spectral features. Moreover, results show that, selection of optimal textural and spectral
features is an effective procedure in CD of urban areas. It can effectively improves the CD accuracy. Each
of these approaches has its own performance and limitations, but in general, feature selection procedure
increase the accuracy of CD with respect to the use of all textural and spectral features. PCA considers
only the independence of the data to find a smaller set of variables with less redundancy
without intending to improve the accuracy of CD. Difficulty in setting the best threshold for JM distance
in SAA reduces its efficiency for automatic feature selection. The necessity to determine the number of
optimal features in PS algorithm reduces its automation level for feature selection. But it preferred to SSA
if training patterns are not available or not sufficient. In general, the SSA is suggested for feature
selection, if sufficient training patterns are available from each thematic class and/or high automation
level not be considered for feature selection process, else the PS algorithm is preferred.

Keywords: change detection, remotely sensed images, spectral and textural features, PCA, statistical
separability analysis algorithm, JM distance, prototype space.
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