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ABSTRACT

This supplemental material contains contents that are left out from
the paper for conciseness. Specifically, details of the tone-mapping
operator evaluations (Section 3.1 of the paper) are explained, in-
cluding the full set of tone-mapped images used in evaluations of
tone-mapping operators, and details of selected distortion images.

1 EVALUATIONS OF TONE MAPPING OPERATORS

This section reports on the details of the evaluation of tone-mapping
operators which is discussed in Section 3.1 of the paper. The evalua-
tion was performed using three representative HDR datasets: Hurri-
cane Isabel 2D scatter plot (Isabel TvP), world flight routes (World
Flights), and parallel coordinates of hurricane Isabel (Isabel parallel
coordinates). These datasets are chosen because they are typical
representatives of HDR data containing different types of features:
Isabel TvP contains only dots; Isabel parallel coordinates contain
curves and high-value area of curve crossings; the world flights data
is a less abstract geospatial data containing both dots and curves.

Our systematic evaluation considers 14 popular tone-mapping op-
erators: linear, gamma 1/2.2 (gamma), logarithmic (log), Ash02 [1],
Pat00 [11], Man06 [10], Man08 [8], Mai11 [7], Fer11 [6], Fat02 [5],
Dra03 [3], Dur02 [4], Rei02 [13], and Rei05 [12]. The tone-mapping
operators are chosen to be evaluated as they are well-accepted tech-
niques and have been implemented in the state-of-the-art HDR pro-
cessing toolkit [9].

All tone-mapped LDR images used in the tone-mapping operator
evaluation are shown in Figure 1. Names of tone-mapping tech-
niques are shown in the first column; results of the World Flight data,
Hurricane Isabel Parallel Coordinates, and Isabel TvP are listed in
the second through fourth columns respectively.

The mean values of distortions of evaluated tone-mapping opera-
tors on each dataset and the average across all datasets are summa-
rized in Table 1 in ascending order.

Table 1: Mean distortion metric of tone-mapping operators in our
evaluation.

TMO IsabelTvP World
Flights

IsabelPC Averaged

Man08 [8] 0.483 0.372 0.698 0.517
Man06 [10] 0.541 0.796 0.558 0.632
Mai11 [7] 0.532 0.610 1.076 0.739
Ash02 [1] 0.749 1.653 0.731 1.044
Rei05 [12] 0.650 0.685 1.850 1.062
log 0.756 0.954 1.604 1.105
Dur02 [4] 0.803 1.211 1.632 1.216
Fat02 [5] 0.802 1.350 1.645 1.266
Fer11 [6] 1.267 1.666 1.681 1.538
Dra03 [3] 1.280 1.838 1.590 1.570
Pat00 [11] 1.339 1.684 1.696 1.573
Rei02 [13] 1.259 1.792 1.781 1.610
gamma 1.564 1.801 1.962 1.775
linear 2.580 2.663 2.626 2.623

The top three best performers (Man08 [8], Man06 [10], and
Mai11 [7]) have much lower scores than other tone-mapping opera-
tors, indicating that they generate fewer distortions in general. Since

Mai11 [7] is the only global tone-mapping operator within the top
three, we pick it as our choice for global HDR visualization. A fur-
ther examination on the distributions of distortions in tone-mapped
images made us choose Man06 [10] over Man08 [8] as Man06 [10]
yields lower errors in regions of important features than Man08 [8].

Detailed distortion images of individual channels comparing the
top three tone-mapping operators: [8], [10], and [7] are shown in
Figure 2. The top three best performers (Man08 [8], Man06 [10],
and Mai11 [7]) have much lower scores than other tone-mapping
operators indicating that they generate fewer distortions in general.
Therefore, we focus on these three tone-mapping operators and fur-
ther examine the distribution of distortions in tone-mapped images
generated by them. Figure 2 shows the case of the World Flight data
where the distortion of Man08 [8] is significantly lower than the
other two tone-mapping operators. The distortion maps are gener-
ated using [2], where green indicates loss of visible contrast, red for
reversal of visible contrast, and blue for amplification of invisible
contrast. By examining the distortion maps, it can be seen that the
loss of contrast in Man08 [8] and Mai11 [7] occur particularly in
high-value regions of the map, i.e., East Asia, Europe, and North
America, making it difficult to recognize details in these regions;
whereas the same type of distortion in Man06 [10] occurs in re-
gions of lower values and of smaller distortion values. Although
Man06 [10] yields higher error values in larger areas than the other
tone-mapping operators for contrast reversal and amplification, these
errors occur on regions of lower-value, and the features in those re-
gions can still be seen in the tone-mapped image. These findings can
be verified by examining the actual tone-mapped images (Figure 1).
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Figure 1: Tone-mapped images used in our evaluation: World flights (first row), Isabel parallel coordinates (second row), and the scatterplot of
Hurricane Isabel TvP data (third row)
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Figure 1: Continued figure from previous page.4
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Man08 [8] Man06 [10] Mai11 [7]

Figure 2: Distortion maps of the top three tone-mapping operators in our evaluation.
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