ooooogon
Jobogooobugbouobgobogonod

oJb 0 OO0 ODOOO ODOO ODOODO
gboo obo boood

Virtual Wiper —Restoration of Deteriorated Images in Outdoor Environments by
Using Image Processing Techniques—

o Atsushi Yamashita, Yuu Tanaka, Tomoaki Harada, Toru Kaneko, Kenjiro T. Miura
Department of Mechanical Engineering, Shizuoka University

Abstract— In this paper, we propose a new restoration method of deteriorated images by using image
processing techniques. In outdoor environment, it is often the case that scenes taken by cameras are difficult
to see because of adherent noises such as waterdrops on the surface of the lens-protecting glass of the cameras.
Our method estimates the positions of view-disturbing noises to compare multiple images taken with the
camera(s), and synthesizes an image in which adherent noises are eliminated. Experimental results show the

effectiveness of our method.
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(e) Result of (a).
Fig.5 Result I.

(f) Result of (b).
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(a) Original image 1.

(a) Original image 1. (b) Result 1.

(c) Original image 3. (d) Result A.
a

(e) Noise region. (f) Result B.

(g) Result C.
Fig.7 Result III.

(h) Result D.
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(c) Original image 2. (d) Result 2.

(e) Original image 3. (f) Result 3.

Fig.8 Result IV.
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(b) Original image 2.

(c) Adherent noises in (a).  (d) Disparity map of (a).

(e) Result of (a).
Fig.9 Result V.

(f) Result of (b).
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