Dynamic experiment

related to the Kinetic Depth Effect

Conical Pendulum Motion

[Bista&al 2016]
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Dynamic experiment

Boucheny, Bonneau & al ACM TAP 2009
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Choice of transfer functions
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Dynamic experiment results

Performances moyennes en fonction du rendu
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Dynamic experiment results

MOYENNES DES RESULTATS
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Depth Blur in Direct Volume Rendering

Grosset, Schott, Bonneau, Hansen, Pacific Visualization 2013
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Depth Blur in Direct Volume Rendering

Back to Front

Focal Plane




Hypotheses

 HYP 1: DoF will improve the accuracy of ordinal depth
perception in a volume rendered image where there are
multiple features.

 HYP 2: DoF will improve the speed of ordinal depth
perception in a volume rendered image where there are
multiple features.

 HYP 3: If users view a moving focal plane, correct perception
of ordinal depth will improve.
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Depth Blur Experiment in DVR

Grosset, Schott, Bonneau, Hansen, Pacific Visualization 2013
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Results: Overall

HYP1 & HYP2

* Depth of Field is NOT
always beneficial
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— DoF on Front feature

h

elps

— DoF on Back feature has
reverse effects

— Why?
e Depth Cue conflict?
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Results: Dataset
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Contrast sensitivity perception

Visualization of Data with Uncertainty

HSC 19, 15th May 2017, Visual perception in Visualization, G.-P. Bonneau




Contrast sensitivity function

Contrast

Spatial frequency
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Visualization of Data with Uncertainty

Z1B 2011

[Johnson 2003]
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Uncertainty Visualization using Noise

Coninx, Bonneau & al., APGV 2011
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Perlin Noise
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Coninx, Bonneau & al., APGV 2011

HSC 19, 15th May 2017, Visual perception in Visualization, G.-P. Bonneau




lr

Mumon Doto

T V'Itlsmg
"\}

Sensitivity

Controst

. LR R ALRLLE

il ®

o3 S 0 N & 0o
Spotial Flequency (c/deq)

DeValois & DeValois (1988)
Spatial Vision. Oxford: Oxford University Press

zla—

100
90
80
70

50

40

30

10

—»

Stimulus of increasing contrast



Stimulus
of high
contrast




Stimulus
near
threshold
contrast




Psychophysik experiment

e Choice of 4 values of frequency fO and persistence p
=> 16 stimuli

e f0={2,4,8,16} p={0.,0.25,0.5,0.75}

e Stimulus of size 256x256

e LCD with pixel size 0.295mm, screen-subject distance
2m

=> 120 pixels per degree

e 30 questions to measure a threshold => 30 * 16 = 480
quest., ~5s for each quest. => ~40mn duration for each
subject



Psychophysik experiment pitfalls

* Eliminate all biases in the stimuli
e Calibrate screen precisely

* resolution in gray value must be < 0.25% of measured threshold

=> necessary to collaborate with perception experts!
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Sensitivity Thresholds for Perlin Noise
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Threshold for Regular vs. Stochastic
Stimuli
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Model for Automatic Threshold
Computation
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Using Sensitivity Thresholds

Coninx, Bonneau & al., APGV 2011
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Using Sensitivity Thresholds

Coninx, Bonneau & al., APGV 2011
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Using Sensitivity Thresholds

Coninx, Bonneau & al., APGV 2011
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Using Sensitivity Thresholds
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Using Sensitivity Thresholds
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: informatiques , mathématiques

Perception of shape

Image based shape manipulation
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Modifying Perceived Shape by
Warping

R. Vergne, P. Barla, G.-P. Bonneau, R.W. Fleming
Flow-Guided Warping for Image-Based Shape Manipulation
Siggraph 2016
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How do we perceive shape?
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Measuring Orientation Patterns

Orientation patterns are measured by the structure tensor

circle centered intensity structure tensor
at pixel P gradients in at P
circle
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