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Raindrop Detection on a Car Windshield
Using Geometric-Photometric Model

Noriakl Kakrucar, ! MasaNoRI SucimoTo, !
NoRrIYUKI OzAKI™? and RYOoIcHI SUGAWARA T2

In this paper, we describe a novel technique for detecting raindrops from
in-vehicle camera images. Since appearances of raindrops on a car windshield
depend on their background scene, it is hard to detect them with simple pattern
learning and template matching methods using image features. Therefore, we
extract potential raindrop regions from images, then simulate a projected back-
ground using a physical raindrop model by considering the refraction of light
rays, and identify true raindrops based on similarity with the original image. In
this study, we propose a novel model that approximates a raindrop shape with a
section of spheroid, and show that it enables to simulate with different raindrop
shapes more adaptively and flexibly than conventional models. In addition, we
propose a novel approach to extracting potential raindrop regions based on the
MSER extraction.
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Fig.1 Flowchart of
raindrop detection.
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Fig.5 Result of SURF blob detection, MSER region detection and Canny edge detection.
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Fig.6 Extraction of potential raindrop. An ellipse region is fitted to detected MSER.
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Fig.7 Simulated raindrop images derived from the sphere model and the spheroid model.
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Table 1 Region detection methods and parameters chosen in our evaluation experiment of
potential raindrop extraction.
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Table 2 Methods and parameters chosen in our evaluation experiment of whole raindrop detection
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Fig.8 Evaluation of raindrop models Fig.9 Evaluation of raindrop models. Statistics
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Fig.10 Raindrops with a road area as the background.
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