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Abstract

With the length variation of pole’s shadow, we construct a localization model. Firstly, in order to
reduce the work of images processing, we preprocess the extracted images, including cutting, gray
processing, binarization processing, etc. Secondly, applying perspective transform, we get the ac-
tual length of pole’s shadow in video. For some images, measurement error results in some ab-
normal data of pole’s length, consequently, we remove them. Thirdly, using solar paths’ related
theory in astronomy, we obtain formulas of the solar elevation angle and the shadow’s length.
Lastly, whether the real length of pole in video is known or not, we transform the localization
model into solving the longitude, latitude, and date of the nonlinear optimization problem. By
comparison, the results of the solution are in good agreement with the actual shooting location
and date.
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Figure 1. Image cropping
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Figure 2. De-noising image
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Figure 3. Perspective transformation
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Figure 4. Change of shadow length with time
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Figure 5. The sun angle of refraction
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