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Fig. 13: The background of image (a) is softened by a Gaussian blur. Image (b) shows the naive blurring result, where the dark red house
appears brighter and bricks appear more colorful than the original. Image (c) shows our edge-aware smoothing result, with the appearance of
the house being maintained as in the source image. We assume each image is displayed full-screen. Image courtesy and copyright of Ray
Daly [2010].
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Fig. 14: A depth-of-field effect is simulated by directly applying a progressively stronger Gaussian blur (bottom to top). Image (b) shows the
naive blurring result, where the further castle towers appear less bright and less colorful. Image (c) applies our model to preserve the original
appearance. Image courtesy and copyright of Rebekah Travis [2010].
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Fig. 15: Image (a) shows the source image without any blur. Image (b) and (c) show the comparison between naive blurring and our model.
Although our model compensates for the perceptual difference induced by the blur, the change of perceptual luminance is subtle in this case.
Image courtesy and copyright of Juan Sanchez [2010].

do not have a good hypothesis for why this is. However, based on our
experiment we were unable to observe hue induction, and therefore
excluded it from our model. Our model also excludes the multiple
surrounding effect, as presented by Monnier and Shevell [2003], but
focuses on lightness and colorfulness changes.

Lightness induction is often rather obvious, see Fig. 1, 9, and 13,
but can also be subtle, see Fig. 15. This seems to be true for cluttered
scenes on a dark background.

6. CONCLUSIONS

We have conducted a psychophysical experiment to determine and
measure the influence of edge smoothness on appearance. We found
that edge smoothness significantly affected perceived lightness. Col-
orfulness was also affected, albeit mostly for dark backgrounds. The
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perceived hue was not influenced. Based on the experiment, we
have developed a spatial model that can be used to enhance existing
color appearance models, such as CIECAMO02. We demonstrated
the applicability of our model in imaging applications.
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Appendices

Experimental Data The psychophysical experimental data that
was used to develop our model is available as an electronic appendix
to this article, which can be accessed through the ACM Digital
Library.

Phase L* c* h* L*+S.  C*+S. h*+S.
1 1461 3151 14.15 1486 31.50 14.13
2 1346 3351 1351 1444 3349  13.50
3 1222 3237 1573 1344 3236 15.72
4 1234 3325 16.63 13.83 3323 16.62
5 18.74 2878 1443 18778  28.77 1444
6 1505 2956 17.63 15.13 2955 17.63
7 16.79 3082 1416 16.83  30.81 14.15
8 1694 3533 1631 1699 3532 16.30
9 13.06 3694 13.61 1324 3694 13.61
10 13.13 3129 17.03 1338 31.28 17.03
11 12.18 3517 2033 11.76 35.15 20.31
12 11.87 3459 1435 1049 3458 1435

Table IV. : Quantitative comparison results in CV errors between CIELCH
and its edge-aware application.

Phase J M H J+S. M+S.  H+S.
1 791 33.69 10.79 7.91 33.69 10.79
2 10.01  36.70 8.32 8.92 34.96 8.32
3 12.05 38.09 7.89 8.86 34.97 7.89
4 1340 38.88 9.65 9.00 34.11 9.65
5 16.82  22.77 8.49 16.89  22.77 8.49
6 13.14 2290 9.87 13.43 2295 9.87
7 1427  27.20 6.49 14.68 27.39 6.49
8 1451 2274 10.80 15.13 2230 10.80
9 14.14  26.51 7.11 13.68  26.49 7.11
10 18.52 21.10 9.62 1549  20.67 9.62
11 20.13 2523 1285 1426 25.06 12.85
12 21.92 24.14 6.71 13.77  25.15 6.71

Table V. : Quantitative comparison results in CV errors between CIECAMO02
and its edge-aware application.

Phase J M H J+S. M+S.  H+S.
1 1243 23.02 11.03 11.56 23.02 11.03
2 1752 19.99 9.30 11.50 19.99 9.30
3 21.35  20.00 9.57 10.20  20.00 9.57
4 23.07 20.02 11.12 8.77 20.02 11.12
5 15.07 20.11 8.40 15.08 20.11 8.40
6 12.09 2237 1034 11.77 2237 10.34
7 13.38 22.12 7.36 12.82  22.12 7.36
8 13.60 28.39 1095 13.06 2839 10.95
9 17.82  19.06 7.28 16.88  19.06 7.28
10 22.11 14.96 9.68 16.52 14.96 9.68
11 2417 21.16 12.82 1406 21.16 12.82
12 2534  20.60 6.82 11.37  20.60 6.82

Table VI. : Quantitative comparison results in CV errors between Kim et
al. [2009] and their edge-aware application.
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