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Abstract

This paper proposes a method to speed up the document
image binarization using a water flow model. The proposed
method extracts the region of interest (ROI) around characters
from a document image and restricts pouring water onto a 3-
dimensjonal terrain surface of an image only within the ROIL
The amount of water to be filled into a local valley is
determined automatically depending on its depth and slope.
Then, the proposed method accumulates weighted water not
only on the locally lowest position but also on its neighbors.
Finally, the depth of each pond is adaptively thresholded for
robust character segmentation. Experimental results on real
document images shows that the proposed method has attained
good binarization performance as well as remarkably reduced
processing time compared with that of the existing method
based on a water flow model.
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Input document image

1) Extract ROI excluding desert region
2) Rain drop for only ROI

Search local minimum

Accumulate water on local minimum
and its neighbors weighting
with Gaussian function

Label each pond
based on connectivity
1) Calculate average water level for each pond
2) Assign average value to water level
¥
1) Extract water from terrain
2) Threshold water for each pond
[}

Binarized document image
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