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Landsat image with region of interest highlighted. This is a rural community 
dominated by fruit production. The example is described in detail in Gallagher, N.B., 
“Classical Least Squares for Detection and Classification,” in Hyperspectral Imaging, 
Vol 32 (Data Handling in Science and Technology) 1st Ed, J. Manuel Amigo editor, 
Elsevier, Oct 1 (2019) ISBN: 9780444639776; https://doi.org/10.1016/B978-0-444-
63977-6.00011-0.
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https://doi.org/10.1016/B978-0-444-63977-6.00011-0


Targeted anomaly detection is a manual approach to exploring a hyperspectral 
image (could be applied to process data also). The weighting strategies are 
based on the classical least squares model and is related to using whitened 
principal components analysis, e.g. see Gallagher, NB, Shaver, JM, Bishop, R, 
Roginski, RT, Wise, BM, “Decompositions with Maximum Signal Factors,” J. 
Chemometr., 28(8), 663-671 (2014), DOI: 10.1002/cem.2634 and
Gallagher, NB, Detection, Classification and Quantification in Hyperspectral 
Images using Classical Least Squares Models. In Techniques and Applications 
of Hyperspectral Image Analysis; Grahn, HF, Geladi, P, Eds. John Wiley & Sons: 
West Sussex, England, 2007; 181-201. 
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The lake was used as signal to characterize the water signal. All other pixels were 
used as clutter that was suppressed using a generalized least squares de-weighting 
strategy. Signal identified as water can be removed from the clutter signal and the 
process is iterated to identify water pixels in the image. This is “iterative targeted 
anomaly detection.”
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The naming and the total number of additional classes is a bit arbitrary and is also 
image specific. In fact, being image specific can be seen as a distinct advantage for 
the methodology.
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Extended Least Squares is based on the linear mixture model call the extended 
mixture model.
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Class “Green” are the only pixels being used in the ELS/GLS model i.e., Class Green is 
being sub-divided.
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Yellow highlighted regions correspond to detections. Ground truth was determined 
using other satellite imagery and with help from M. Cochran of Manson Growers, 
Manson, WA.
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