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Åp-flat: a generalized flat surface of dimension p

ÅIndexed Point: a point representation of its corresponding p-flat within the space of the 
parallel coordinates

ÅEquation of 1-flats

ÅThe indexed point
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ÅThe implicit equation of 2-flats

ÅThe first indexed point

ÅRecursive construction from 

lower dimensional p-flats
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ÅThe work flow of our method

L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariate 

Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi: 
10.1109/TVCG.2017.2698041.



ÅVisual signatures of negative/positive correlations

Visualization of Indexed Points

Negative Correlation Positive Correlation
L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariate 

Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi: 
10.1109/TVCG.2017.2698041.



Patterns of Interest ς1-Flat Indexed Points

Erratum in our website

L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariate 

Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi: 
10.1109/TVCG.2017.2698041.



2-flat Indexed Points ςA Single Plane

0

N

L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariate 

Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi: 
10.1109/TVCG.2017.2698041.



Examples ςHurricane Isabel 1-Flats

L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariate 

Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi: 
10.1109/TVCG.2017.2698041.



Examples ςHurricane Isabel 2-Flats

L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariate 

Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi: 
10.1109/TVCG.2017.2698041.



Examples ςHurricane Isabel 2-Flats

L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariate 

Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi: 
10.1109/TVCG.2017.2698041.
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ÅHDR scalar data = scalar data values of very large (unbounded) ranges + 2D 
diagrams

ÅScatterplots (matrices), parallel coordinates, trajectory plots, choropleth, node-link 
diagrams

ÅVisualizing with global transformation + color mapping

16

Visualizing High-Dynamic-Range (HDR) scalar data

scatterplot
parallel coordinates

choropleth
L. Zhou, M. Rivinius, C. R. Johnson and D. Weiskopf, "Photographic High-Dynamic-Range Scalar Visualization," in 
IEEE Transactions on Visualization and Computer Graphics, doi: 10.1109/TVCG.2020.2970522.
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Visualizing High-Dynamic-Range (HDR) Scalar Data

Linear mapping
min

max

Gamma mappingLogarithmic mappingOur new photographic HDR method
L. Zhou, M. Rivinius, C. R. Johnson and D. Weiskopf, "Photographic High-Dynamic-Range Scalar Visualization," in 
IEEE Transactions on Visualization and Computer Graphics, doi: 10.1109/TVCG.2020.2970522.
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The workflow

L. Zhou, M. Rivinius, C. R. Johnson and D. Weiskopf, "Photographic High-Dynamic-Range Scalar Visualization," in 
IEEE Transactions on Visualization and Computer Graphics, doi: 10.1109/TVCG.2020.2970522.
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ÅTone-mapping operator Ą color mapping

ÅSystematic, quantitative evaluation ([Aydin et al. 08]) on TMOs for visualization

ÅCustomize TMOs for visualization

The HDR pipeline
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The glare pipeline

Input data Blob mask High-value pixels

Glare filterGlare overlay

Blob 
detection

Thresholding

Convolution
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=h 0.2

ÅGlare intensity h

Effect of glare intensity

=h 0.6
=h 1.0
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ÅaŀƎƛŎ ƭŜƴǎ ŀƴŘ ƎƭŀǊŜ ǎǿƛǘŎƘ ǘƻ άǎŜŜ ǘƘǊƻǳƎƘέ ƎƭŀǊŜǎ

ÅThree modes of the magic lens

User interaction

Reveal mode

Bright pixel mode

Contrast enhanced mode
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ÅHypothesis: glare is a preattentive visual cue

ÅTypical state-of-the-art preattentivestudy design ([Krekhovand Krüger19; Krekhovet al. 20])

ÅMain factor: number of objects; second factor: type of distractors

ÅEach condition has 48 tests Ą 48 * 2 * 3 = 288 tests per participant

ÅThe horizontal size of the test image is about 15

ÅTask: each stimuli is shown for 250ms Ą participants indicate whether a glare was present

ττ
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ÅTen subjects (3 females, 7 males)

ÅHigh accuracies across all conditionsĄ similar to other preattentivevisual cues

ÅTwo-way ANOVA: no significant difference in accuracy between set size (F(1; 9) = 1.678; p 
= 0.227) nor type of distractors (F(2; 18) = 1.316; p = 0.293)

ÅGlare is confirmed to be a preattentive visual cue

Perception study results


