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Detection of gaseous plumes in IR hyperspectral images

using hierarchical clustering
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4. Conclusions

A novel algorithm for detection and classification of
gaseous plumes in hyperspectral images without re-
lying on clear reference background has been intro-
duced. This detection method does not use any
a priori assumption about the size or the position of
the gas plume. The proposed algorithm exploits the
high spectral and spatial resolution of the sensor to
decompose the hyperspectral cube into small seg-
ments, which are used to detect and classify the
plume. The detection algorithm overcomes the inher-
ent mixture of the plume and the background spectra,
which is considered the main obstacle for a reliable
detection scheme that does not use any ancillary
knowledge or assumptions (e.g., temporal data). Ap-
plying the proposed detection method over the exper-
imental data has yielded a correct identification in all
the releases without any misclassifications. Further
work over large databases at various backgrounds
and thermal contrasts is still needed to verify and
validate the proposed detection and identification
method. There is also need for an appropriate quan-
titative metric in order to evaluate its performance as
a function of the signal strength. Optimization of al-
gorithm performance in terms of run time versus
detection results is also needed.
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