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Pacific Northwest National Laboratories (PNNL) is developing methods to characterize
the constituent species in gaseous plumes detected in industrial facilities from airborne
imagery. Their identification methodology uses Bayesian Model Averaging requiring
probabilistic “priors” describing the target and background image signatures. Bayesian
prior estimation of the background, non-plume pixels is done using simple estimations at
sensor radiance statistics, the ground leaving radiance, and atmospheric contributions
from non-image synthetic data and the more complex, DIRSIG synthetic data. The
effects of temperature, material type, and atmosphere on the non-image synthetic data
priors are investigated through Principle Component Analysis (PCA) and statistical
measures including covariance and mean. Similar processes were applied to DIRSIG
generated data providing a more realistic scene of material distributions and
temperatures.
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