Cloud Recognition in the Miami Skyline

Introduction
Previous cloud classification systems extract features from the color distribution
and textures present in images containing
clouds.
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Our method differs from existing systems
in two ways:
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Our system automatically builds these distributions
for new, unlabeled data sets.

1. Cloud pixel identification based on
Minimum Cross-Entropy (MCE)
2. Color-Invariant edge detection
combined with Histogram of Oriented
Gradients (HOG)

Feature Extraction

These additions improve classifier performance. This is demonstrated by tests reporting the accuracy of the classifier with
and without the above enhancements,
run on images captured from the Miami
skyline.
Our cloud classification system helps automatically extract the distribution of
cloud types over large periods of time. Climate scientists can mine this data for statistics useful in characterizing weather
patterns and modeling climate.
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(a) Original images; (b) Segmented images; (c) Color invariant images; (d) Edge detected images.

Further Work
Other work in this space noted that the
presence of the sun in skyline images is
detrimental to properly identifying cloud
pixels. In some instances, MCE segmentation improves upon fixed thresholding,
but, as can be seen in the included photos,
it still incorrectly identifies pixels near the
sun.
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Existing implementations of cloud classification systems
relied on using a fixed threshold of the red and blue color
ratios to identify cloud pixels. This technique works well in the
general case, but suffers when the sun is in or near the frame
of an image. While MCE segmentation outperforms fixed
thresholding in many images, the overall classification accuracy is not significantly changed. However, the addition of HOG
features increases the performance of all classifiers.
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Further work would improve upon our results by taking advantage of color invariant methods to segment the image. The
results of classification with MCE segmentation versus a fixed thresholding approach were somewhat ambiguous, but it
is likely that further improvements in segmentation would increase the accuracy of
the classifier.

