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What is Sci Vis?

A hybrid and collaborative discipline

« Computer graphics

 Numerical analysis

* Image/signal processing and pattern recognition
» Scientific computing

* Art and design

* Psychophysics
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Why Visualize?
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Spatial Data Structures
Data representation and processing
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* Input: discrete samples of
continuous quantities + mesn

» Goal: smooth reconstruction of
those quantities from samples

* Interpolation: cell-wise functions

Scientific Visualization
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Octree
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Octree
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Scalar Visuvalization in 2D

CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 17: Scientific Visualization

fours

30



3D

isvaliza

Scalar V

faces

(sosuy

31

CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 17: Scientific Visualization



g Cubes

lq ./-' F . .

Marchin
i




Scalar Visvalization in 3D

direct volume rendering
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Transfer Fumhons (TFs)
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Transter Fumhons (TFs)

Ol ap data value |

to color and opacity

Human Tooth CT
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Origins of Flow

*Rich field of Fluid Flow Visualization (experi

|
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Experimental Flow
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Experimental Flow
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Experimental Flow
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llluminated

llluminated Streamlines Revisited. Mallo, Peikert, Sigg, Sadlo, IEEE Vis 2005
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Vector Visualization
Streamlines / Stream surfaces
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C. Garth et al,, Generation of Accurate Integral Surfaces
in Time-Dependent Vector Fields. IEEE Visualization 2008
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C. Garth et al,, Generation of Accurate Integral Surfaces
in Time-Dependent Vector Fields. IEEE Visualization 2008
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C. Garth et al,, Generation of Accurate Integral Surfaces
in Time-Dependent Vector Fields. IEEE Visualization 2008
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Texture Mapping on Path Surfaces

Vortex formation behind an ellipsoid (2.6e6 cells, 400 timesteps)

CS530 / Spring 2020 : Introduction to Scientific Visualization. Feb 20, 2020 Streamlines and Stream Surfaces
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Texture Mapping

Vortex formation behind an ellipsoid (2.6e6 cells, 400 timesteps)

Comparative visualization of vortex formation

G G

steady simulation unsteady simulation

CS530 / Spring 2020 : I

50



Texture Mapping

Vortex formation behind an ellipsoid (2.6e6 cells, 400 timesteps)

Comparative visualization of vortex formation

G G

steady simulation unsteady simulation

CS530 / Spring 2020 : I

50



Dense Flow Vis
» Basic LIC

http://www.erc.msstate.edu/~zhanping/Research/FlowVis/LIC/LIC.htm

CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 17: Scientific Visualization

51


http://www.erc.msstate.edu/~zhanping/Research/FlowVis/LIC/LIC.htm




Dense Flow Vis
+ Color coded vector field magnitude

http://www.erc.msstate.edu/~zhanping/Research/rlowVis/L| .ntm
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Dense Flow Vis
+ Histogram equalization
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Dense Flow Vis
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Image-based Flow Vis
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J.Van Wik, Image Based Flow Visualization, ACM SIGGRAPH 2002
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IBFV for Surfaces

» Additional cue for surface shape obtained by

blending shaded surface
F(x', k)= 0F,(x',k)+ (1 — B)Fy(x', k)
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Image Space Based Visualization
of Unsteady Flow on Surfaces

Robert S Laramee
Bruno Jobard
Helwig Hauser

R. Laramee, B. Jobard, H. Hauser, Image Space Based Visualization of Unsteady Flows on Surfaces, IEEE Visualization 2003
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Image Space Based Visualization
of Unsteady Flow on Surfaces

Robert S Laramee
Bruno Jobard
Helwig Hauser

R. Laramee, B. Jobard, H. Hauser, Image Space Based Visualization of Unsteady Flows on Surfaces, IEEE Visualization 2003
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Tensors

» Anisotropy characterizes tensor shape
» Example: ink diffusion

Kleenex Newspaper
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Symmetric Tensor
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Superquadric Tensor
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G. Kindlmann, Superqguadric Tensor Glyphs,

Joint Eurographics/IEEE VG TC Symposium on Visualization 2004

Com
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G. Kindlmann, Superqguadric Tensor Glyphs,

Joint Eurographics/IEEE VG TC Symposium on Visualization 2004

Com
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Symmetric Tensor
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Glyph Packing
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G. Kindlmann and C.-k Westin, Diffusion Tensor Visualization with Glyph Packing, IEEE Visualization 2006
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Glyph Packing
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Regular grid

G. Kindlmann and C.-k Westin, Diffusion Tensor Visualization with Glyph Packing, IEEE Visualization 2006
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Glyph Packing
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G. Kindlmann and C.-k Westin, Diffusion Tensor Visualization with Glyph Packing, IEEE Visualization 2006

CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 17: Scientific Visualization

69



Brain Structure - Fiber

70
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Diffusion Tensor
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Diffusion Tensor
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Tracing
* Heart

L. Zhukov, A. Barr,
Heart Fiber Reconstruction from Diffusion lensor MR,
|EEE Visualization 2003
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Some Visvalization
Research Topics
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Topological Methods

© 2003 Weinkaut (ZIB), Theisel (MPII), Noack (TUB)
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Lagrangian

normalized FTLE™

0 normalized FTLE~ 1

D

t=0.00

von Karman vortex street
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Lagrangian
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0 normalized FTLE~ 1

D

t=0.00
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Biomedical
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Biomedical
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Visualization Tools
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Search class docs: | |delaunay and triangulation

Configure Strasmiines modishs

N Show Pipeline

T4

= 7] vtkPolyData

~J J
| Refresh | Expand all

Bl o kopencilicton)
= Mapper (vtkOpenGLPolyDataM
% Lookup Table (vtkLookupT
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— L Source (vikSphereSourc

— %) Property (vikOpenGLProperty) y

i Point Source0 |
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Point Source?

N
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® Finder File Edit View Go Window Help

M ParaView 4.3.1 64-bit
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