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Removal of Glare Caused by Water Droplets
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Abstract View disturbing noise must be removed from images obtained with a camera under adverse weather condi-
tions. In this paper, we present a method for removing glare caused by water droplets, or other foreign objects, adhering to
protective glass of an imaging lens. We have designed and implemented an electronically controlled optical shutter array that

detects and removes glare. We also present the possibility of applying this technique to remove general glare caused by the

imaging lens itself.
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Our technique detects and removes glare caused by water.
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The visual appearances of glare.
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Removal of glare using image editing software.
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The visual appearances of glare.
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System Overview.
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Process for detecting glare.
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Experimental result of detecting glare.
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Process of removing glare.
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A typical arrangement of the scene.
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Camera setting and Processing time.

Processing time (sec) | Exposure time (sec) | F Value | ISO
a 108.3 1/25 1.8 400
b 108.5 1/25 1.8 400
c 105.1 1/800 2.5 100
d 108.3 1/25 1.8 400
e 108.2 1/25 1.8 400
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(a) Glare Caused by Water Drop

(b) Remove Glare

(c) No Water Drop Image

(d) Standard Deviation
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Experimental results of removing glare.
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Glare Caused by Water Drop
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Standard Deviation

No Water Drop Image
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Various Experimental results of removing glare.
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Additional general glare removing experiment.
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