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Fast Multi-Resolution Colorization of High-Resolution Gray Images

HU Wei QIN Kai-Huai

(Department of Computer Science & Technology . Tsinghua University, Beijing 100084)

Abstract  Colorization could be used to increase the visual appeal of old black and white photos
and movies. By means of colorization using optimization, one can add colors automatically to a
monochrome image or movie after annotating the image with a few color scribbles, based on a
simple premise—neighboring pixels in space that have similar intensities should have similar col-
ors. However, the previous method may fail to deal with high-resolution gray images well be-
cause of its quite large size of computation. In this paper, the authors utilize features of the image
colorization as an optimization problem to overcome this limitation. An image pyramid model with
the edge detection is presented to reduce the computation size for the colorization. As a result,
the new method can colorize high-resolution gray images to advantage in computing speed and vis-

ual effects.
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Background

Computer-assisted colorization is very attractive for au-
tomatically colorizing gray photos and movies. It is still diffi-
cult to colorize targets quickly and accurately without users’
intervention, although many researchers have achieved great
progress in colorization. Methods that utilize image segmen-
tation or region tracking cannot be performed reliably when
there exist fuzzy or complex region boundaries in the images
to be colorized. Transferring colors from a reference color
image to the target gray image has also been used for colori-
zation, however, it is hard to find such a satis{ying reference

image for any gray image. Colorization using optimization can

obtain high-quality colorizations by solving an optimization
problem, with a few color scribbles to annotate the image.
but it also has the limitation on its considerable computation
cost.

Based on the optimization colorization technique, a
multi-resolution colorization approach making use of a pyra-
mid model with edge detection is presented to deal with large-
size images and movies quickly. The experiments and com-
parisons in this paper show that the new multi-resolution ap-
proach achieves much better results than previous techniques

in both quality and efficiency.
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