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Background. Determination of SST from VIIRS (as well as MODIS and AVHRR) requires a highly accurate scene
identification (cloud mask / quality control, CM/QC). Presence of thin cirrus cloud or residual sub-pixel cloud can cor-
rupt SST product, if not treated carefully. In addition, since the SST product is derived at night and during the daytime,
a consistent SST product requires that only a consistent set of channels, or different channels but processed with algo-
rithms that provide continuity at day-night transition, be used in CM/QC. Customarily, point-wise intensity thresholds,
spectral consistency tests, and spatial uniformity checks are used for cloud detection. Pattern recognition approaches
have not been explored for SST. Generally, ocean is more uniform than cloud. Even when ocean is dynamic, slowly
meandering flow-like patterns are often indicative of ocean surface while high frequency linearly parallel structures are
often indicative of clouds. In addition to being accurate (i.e., minimize cloud leakage and false alarms), the CM/QC
algorithms should be fast, robust, and globally applicable, 24/7. Initially, CREST Team will demonstrate to STAR the
concept and expected improvements. We propose to explore machine learning (pattern recognition) methods to combine
multi-spectral variations over a small spatial region of each point, to statistically determine a highly sensitive cloud mask
for use in the SST product.

Scope of Work. The algorithm will be based primarily on supervised learning pattern recognition methods. The su-
pervision is provided by the presently produced cloud mask, as well as a small number of training samples which have
been hand marked by STAR SST experts to indicate typical cloud leakages and false alarm clear sky regions. Example
of such mark-up is shown in Figure 1. The currently proposed approach is to use these training samples to build sta-
tistical models of confident clear and confident cloud in a high dimensional local feature space. Figure 2 (right panel)
shows the confidence score computed by logistic regression algorithm on the per-pixel values of SST, VIIRS band M12
(3.7 micron), M15 (10.7 micron) and M16 (12.0 micron). The local feature space is based on a spatial-spectral window
around the point being considered. Separate models are constructed for confident clear and confident cloud cases using
component analysis. Potentially non-linear manifold analysis may be used should component analysis models not prove
sufficient. Once these models are computed during the training phase, a similarity measure is applied to points in the
product that need to be classified as cloud or clear. The similarity measure is used to determine whether a local model
for the point to be determined is more similar to the clear or cloud model in production of the mask. The preliminary
result of spectral-spatial score representing the normalized uncertainty is shown in Figure 2 (left panel). Figures 3-6 are
showing the current acspo mask and the regression based mask.

The similarity measure can be calibrated using the marked training data to provide a score as to the confidence of
classification. The score can then be written back into an HDF format to provide a cloud mask with confidence measure
for use with the SST.


