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A s
Ap-flat: a generalized flat surface of dimension

Alndexed Point a point representation of its correspondipeflat within the space of the
parallel coordinates
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Data Domain Parallel Coordinates
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AThe implicit equation of -Bats
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T :C1T1 + C2x2 + €33 = Cp

AThe first indexed point

_ ( Co + 263 Cp )
m123 = -
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ARecursive construction from 4 i Z -
lower dimensionap-flats




AThe work flow of our method

A A @ 1-flat indexed points
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m-d data space

Finding Nearest Eigenvector o Indexed Points
Neighbors < Analysis Fitting p-flats ~ Calculation

L. Zhou and D. Weiskopf, "Indexed-Points Parallel Coordinates Visualization of Multivariatg,
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Correlations," in IEEE Transactions on Visualization and Computer Graphics, doi:
10.1109/TVCG.2017.2698041.




Visualization of Indexed Points

Visual signatures of negative/positive correlations
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Patterns of Interest 1-Flat Indexed Points
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2-flat Indexed Pointg A Single Plane
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Exampleg Hurricane Isabel-Elats

Speed Height Temperature Pressure Vapor

Temperature
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Pressure
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Exampleg Hurricane Isabel-Elats
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Exampleg Hurricane Isabel-Elats

Speed Height Temperature Pressure Vapor
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Visualizing HighDynamic Range (HDR) scalar data

AHDR scalar data = scalar data values of very large (unbounded) ranges + 2D
diagrams

AScatterplots (matrices), parallel coordinates, trajectory plots, choropleth, nbdle
diagrams

AVisualizing with global transformation + color mapping

scatterplot parallel coordinates

choropleth

L. Zhou, M. Rlvmlus C. R Johnson and D. Weiskopf, ' Photograph[aylﬁfghlcRange Scalar Vlsuallzatlon in
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Visualizing HigbynamieRange (HDR) Scalar Data

max

min

Our new photographic HDR method
L. Zhou, M. Rivinius, C. R. Johnson and D. Weiskopf, "PhotographizyHaghicRange Scalar Visualization," in
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The workflow

" Glare Pipeline |

( | ‘ G(x,y) ]
Glare Filter
1(x,y)
. - Glx,
Convolution | Glare | 4 (.5)
ntensity
Blob Detection & a User Interactions!
1(x,y) Thresholding  1,(x,y) P(x,y)
Glare Overlay )
Connected Composition
Component
Analysis
Interaction
Lix,y) C(x, y) Tools
Tone-mapped Images Color-mapped Images
HDR data : Explorable Image
Tone 4—4 il Color C(x, y)
Mapping Mapping
Global Local Global Local
l HDR Pipeline

L. Zhou, M. Rivinius, C. R. Johnson and D. Weiskopf, "PhotographizyHaghicRange Scalar Visualization," in
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The HDR pipeline

ATonemapping operato®y, color mapping
ASystematic, quantitative evaluatiopydin et al. 099 on TMOSs for visualization

y Mean distortion metric of tone-mapping operators in our evaluation.

g ! T™O IsabelTvP  World IsabelPC Averaged
o Flights

Man08 [4] 0.483 0.372 0.698 0.517

Man06 [3] 0.541 0.796 0.558 0.632

Maill [5] 0.532 0.610 1.076 0.739

Ash02 [1] 0.749 1.653 0.731 1.044

_ Rei05 [11] 0.650 0.685 1.850 1.062
= log 0.756 0.954 1.604 1.105
= Dur02 [9] 0.803 1.211 1.632 1.216
Fat02 [7] 0.802 1.350 1.645 1.266

Fer1l [6] 1.267 1.666 1.681 1.538

" Dra03 [8] 1.280 1.838 1.590 1.570

Pat00 [2] 1.339 1.684 1.696 1.573

= Rei02 [10] 1.259 1.792 1.781 1.610
S gamma 1.564 1.801 1.962 1.775
linear 2.580 2.663 2.626 2.623
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The glare pipeline
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Blob Thresholding

detection

Highvalue pixels

Input data Blob mask
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Glare overlay



Effect of glare intensity

AGlare intensity
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User interaction
Aal 3A0 fSya |yRrR 3fl N
AThree modes of the magic lens

Contrast enhanced mode
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T 1

AHypothesisglare is goreattentive visual cue

ATypical stateof-the-art preattentivestudy design[Krekhovand Kiiger19; Krekhowet al. 20)
AMain factor: number of objects; second factor: type of distractors
AEach condition has 48 teshs 48 * 2 * 3 = 288 tests per participant
AThe horizontal size of the test image is about 15

ATask: each stimuli is shown for 250Msparticipants indicate whether a glare was present

Disk Rectangle Mixed



Perception study results

ATen subjects (3 females, 7 males)
AHigh accuracies across all conditi@nsimilar to otherpreattentivevisual cues

ATwoway ANOVA: no significant difference in accutastyveen set size (F(1; 9) = 1.678; p
= 0.227) nor type of distractors (F(2; 18) = 1.316; p = 0.293)

AGlare is confirmed to be areattentive visual cue
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