Results

The overall mean ranks of CMD image quality for each pixel mo-
saic, computed as a function of gray level, are shown in Figure 1.
These data have been pooled across observer, test image type, and
color. Kendall’s Coefficient of Concordance was calculated to test
the reliability of the observers' rank-order judgments. Rank-order
judgments were averaged across test image type and color for each
pixel mosaic and observer. Then for each observer, the average
ranks were converted to actual ranks by taking the number of gray
shades with the lowest average rank and converting itto a 1, taking
the next lowest average rank and converting it to a 2, etc. This con-
version was necessary because Kendall’s Coefficient of Concordance
is typically calculated using actual ranks and not average ranks.
Inter-observer agreement was highly significant for both the RGB
deltatriad [W(10) = 1.00,p < 0.01]and RGBG [W(10)0.96,p <
0.01] pixel mosaics. One observer ranked, on average, six levels of
gray as having better image quality than eight levels of gray for
RGBG test images. In all other cases, the average ranks were consis-
tent with the number of gray levels. From the results of this initial ex-
periment, it is evident that the asymptote for the effect of gray levels
on CMD image quality is greater than six levels of gray.
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Figure 1. Mean ranks for the RGB delta triad and RGBG pixel mo-
saics as a function of gray level for Experiment 1. The
data have been pooled across observer, test image type,

and color.

Experiment 2 (7, 8, 9, 10 Gray Levels)

The second study was identical to the first except that the imag-
es were constructed with either 7, 8, 9, or 10 levels of gray. These
values were selected to provide sufficient range to ensure that the
asymptote was located and to accommodate the possibility that rank
ordering might produce a somewhat different result than the magni-
tude estimation procedures that have been used in the past.'’

Results

The overall mean ranks of CMD image quality for each pixel mo-
saic, computed as a function of 7, 8,9, and 10 gray levels, are shown
in Figure 2. Note the much shallower slopes relative to the curves in
Figure 1. Kendall's Coefficient of Concordance, calculated as in Ex-
periment 1, was significant for the RGBG mosaic [W(10) = 0.40,p
< 0.01] but not for the RGB delta triad mosaic [W(10) = 0.24,
n.s.] Post-hoc binomial tests with the probability corrected using the
Bonferroni inequality were performed to test pair-wise comparisons
between different levels of gray. All significant results were at the

140 * SID 89 DIGEST

0.05 level. For RGBG test images, seven levels of gray were ranke
as having significantly poorer image quality than eight, nine, and te~
levels of gray. Eight levels of gray did not differ significantly frome
ther nine or ten levels of gray. For RGB delta triad testimages, seve
levels of gray were ranked significantly lower in image quality thar
ten levels of gray. No other differences were significant for the delta
triad mosaic. Thus, eight levels of gray appear to be the asymptote
for image quality judgments for both pixel mosaics.
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Figure 2. Mean ranks for the RGB delta triad and RGBG pixel mo-
saics as a functions of gray level for Experiment 2. The
data have been pooled across observer, test image type,

and color.

This result can be seen clearly in Figure 3 which combines the re-
sults from both studies using an equal interval approximation based
on standard z-scores.® The resulting transformed values of the aver-
age ranks are centered at zero for each study. However, the values
for the second study were then displaced upward by the amount
equal to the difference between the obtained values for eight levels
of gray in each study, so the results could be graphed as a single
function. The resulting curve is a negatively accelerating function
that asymptotes at eight levels of gray for both pixel mosaics.
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Figure 3. Relationship between image quality and number of gray
levels for RGB delta triad and RGBG pixel mosaics. The
data have been pooled across observer, testimage type,

and color.









