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Abstract:

In this project, we investigate
tropical storms using geometric and
topological features. Here, we
implement and evaluate eye
detection, the first step in the
Dvorak Technique - a method for
approximating storm intensity using
satellite images.

Dataset 1: Infrared Satellite Images of Storms
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Dataset 2: NEXRAD radar data:
Geometry of the eyewall
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Eye Detection Technique

Latitude Pixels

Log Spiral (Red) vs Image Gradient (Blue)

Rectilinearize the image via cubic spline interpolation.

For each pixel in image, I(z,1), generate a log spiral vector field, F(z,y),
centered at the pixel. The log spiral vector field is dependent on 2 param-
eters: a radius and angle.

Pixels about center
T

Compute scores via the sum of the magnitudes of the cross products be-
tween the log spiral vector field and image gradient vector field:

S = pixels [VI x F|

Take the maximum S to be initial guess. Refine the score via dot product ==
with circular vector field in neighborhood about maximum S.
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Eye Detection Results

Best Hurricane Track: SANDY
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