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Figure 2: Comparison of the selected synthesis algorithms. Num-

Figure 1. A texture spectrum on which textures are arranged ac- bers in parentheses are the standard error of the mean.

cording to their structural regularity.

Textures are conventionally classified as either regular or stochas-3 Comparison results

tic. However, many real-world textures fall somewhere in-between ) ) )

these two extremes. Most textures, along with regular and stochas-Regularity preservation testanduser evaluation testwere used

tic textures, form a texture spectrum on which the structural regu- t0 compare the synthesis results of four algorithms. These two tests
larity varies continuously towards randomness(Figure 1). Ideally, ar¢ complementary to each other. The former is more objective
a good texture synthesis algorithm should be able to handle all Since it only checks if the global regularity is preserved; the latter
types of textures on the spectrum; however, the performance ofiS subjective, but it examines the overall quality of the synthesized
existing texture synthesis algorithms varies on different types of textures, including colorllntensny, statistical variations, and struc-
textures. Moreover, the performance of a synthesis algorithm is tures, in terms of human perception. 38 texture samples were tested
usually judged by visually examining the results, which could be (http://www.cs.cmu.ede/wclin/nrt.comp/web.html). 10 subjects
subjective and inconsistent among different people. To better eval- Participated the user evaluation test in which the synthesized tex-

uate the synthesis results, an objective and consistent criterion intures of each algorithm were rated using a 4-point scale (4 to 1,
addition to the visual inspection would be very useful. best to worst). We ran ANOVA to analyze the user evaluation

scores. There are two major findings: (1)near-regular texture syn-
The goal of this study is to compare the performance of texture thesis algorithm performs statistically significantly better than the
synthesis algorithms in a more consistent way. To satisfy this goal, other three texture synthesis algorithms (all three pair-wise com-
testing samples should cover an appropriate scope of textures on thgarisons have < 0.001); (2)the user scores are highly correlated
spectrum, and more importantly, the testing samples should haveto the degrees of regularity, i.e. the scores for preserved regularity
a consistent property so that it is easy to verify if the property is and violated regularity differ statistically significantlp & 0.001),
faithfully preserved in the synthesis process. For these reasons, wewith averages 3.3 and 2.1 respectively.
consider a particular type of texture in this papsear-regular tex- .
turedLiu et al. 2004b]. Regular texturesre simply periodic pat- 4 Conclusion
terns where the color/intensity and shape of all texture elements areOur comparison study shows that near-regular texture synthesis
repeating in equal intervals. In the real-world, however, few tex- algorithm[Liu et al. 2004b] performs significantly better than the
tures are exactly regular. Most textures we see are near-regular, e.g.other three texture synthesis algorithms on the 38 near-regular tex-
cloth, basket, windows, brick walls, carpet, and blanket. A near- tures tested. Besides, the user evaluation result indicates that globall
regular texture can be regarded as a statistical distortion of a reg-regularity is actually an important factor when humans evaluate the
ular, wallpaper-like congruent tiling. This statistical distortion can faithfulness of synthesized near-regular textures.
be synthesized and manipulated in a texture synthesis process|Liu
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