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Early stereo pictures
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http://en.wikipedia.org/wiki/Molecular_graphics
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New developments on GPUs
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3D annotation

Chavent et al, in preparation
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Mesh-based molecular representations

Surface triangulation: a discrete model

0 slow and not very precise

Molecular Skin Surface

Ball & Stick (PyMol?)

1. H-L Cheng, X Shi, Quality mesh generation for molecular skin surfaces using restricted union of balls, IEEE
Visulization, 2005, 399-405.

2. PyMOL, Molecular Graphics System, Version 1.2, Schrédinger, LLC
3. W Humphrey, A Dalke, K Schulten, VMD: Visual Molecular Dynamics, J. Mol. Graph. 14(1996) 33-38.

Molecular Surface (VMD?)

M Chavent, 2010


http://www.ncbi.nlm.nih.gov/pubmed/18571960
http://www-lbt.ibpc.fr
http://www-lbt.ibpc.fr
http://www.pymol.org/
http://www.ks.uiuc.edu/Research/vmd/

Ray-casted molecular representations

GPU ray casting: a «vectorial» model
0 Pixel-precise (rather fast).

Gramicidin A (side)

Triangulated Triangulated Ray Casted Molecular Surface

(with Wire Frame)

. Molecular Skin Surface!

1. M. Chavent, B. Levy, and B. Maigret, J Mol Graph Model 27 (2), 209 (2008). 2. M. Krone, K. Bidmon, and T. Ertl, IEEE Trans Vis Comput Graph 15 (6), 1391 (2009).

M Chavent, 2010
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Extending ray casting to classical molecular
representations: Ball & Stick, VdW...

GPU ray casting: the principle

0 Represent an OpenGL cube.

o Cast rays from the screen.

o Consider intersecting rays/surfaces.

0 Remove pixels where no intersection with
the sphere is observed + lighting.

Chavent

*

et al, in preparation


http://www.loria.fr/~chavent/metamol.htm
http://www-lbt.ibpc.fr
http://www-lbt.ibpc.fr

Extending ray casting to classical molecular

representations: Ball & Stick, VdW...

Draw the different primitives (2): graphical pipeline

)
£
[7]
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o
2
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o
O

For each Fragment :

=1 - Calculate Ray intersection
S| using sphere equation,
radii stored in Texture 3
with Id stored in Texture1.
& | - Discard unecessary pixels.
= | - Depth Calculation.

&y - Coloring using Texture4.
| - Normal calulcation

=| & Lighting.

Graphic Processing Unit (GPU)

For each Fragment :

- Calculate Ray intersection
using hyperboloid/cylinder
equation, radii stored in
Texture 3 with Id stored in
Texture1.

- Discard unecessary pixels,

- Clip link.

- Depth Calculation.

- Coloring using Textured,

- Normal Calculation

& Lighting.

Hype

atom center

spheres

.
.

¥
.
.
.
.
.

Sphere Representation | Bond Representation Sphere Rendenring Bond Rendering
For each atom : For each link : :
- Fill Texture1 with atom Id. - Fill Texture1 with atom Id. ) ‘
= | - Fif Texture2 with position - Fill Texture2 with position, ' [
- Fill Texture3 with radius. - Fill Texture3 with radius. 1 ‘ 1
E; - Fill Texturod with color - Fill Texture4 with color . : .
- Create a cube of 1A’ - Create a cube of 1A’ - ' .
at (0:0:0) 21 (0:0.0) Origin (0,0,0) : Origin (0,0,0)
. atom )
For each Vertex : For each Vertex : ' radius //;,(‘
: My
o (//S' ()f) .
E -Translate Vertex from -Translate Vertex from - Sty " e
S| (0,0,0) environment to (0:0;0) environment to ; Ca
..‘_! atom position environment | atom peosition environment atom .
wv using textures 1 & 2, using textures 1 & 2. radius .
,’ﬁ -
T | - Calculate Ray origin and |- Scale the cube to transform
Q| direction. it in a paralepiped. ’
- A atom center '
- Calculate Ray origin and ‘
direction. .

rBalls

. al

focus

az

nyperboloids

Chavent

et al, in preparation
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http://www.pnas.org/content/107/14/6275.short
http://www.baaden.ibpc.fr/projects/snaredeci/

Chavent et al, in preparation
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e OO FvNanoProto frame :=237/2002 step := 1

[Magneto Atomes  Avance '
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® navigate within trajectory data
® control synchronization and speed

® provide continuous data stream

® add visual analytics options

® dynamic change of color/representation [



http://www.youtube.com/user/vanthof#p/a/u/1/WizyCRDN0B0
http://www.baaden.ibpc.fr/projects/fvnano/

Implementations

® FlowVR Render

A Shader-Based Parallel Rendering Framework
Cg-based vertex & fragment shaders

VTK-based visualization prototype
Replace CSCS shaders by HyperBalls

® Graphite

B Lévy's research platform for computer graphics

® Unity3D / SiO2 for mobile devices

Explore iPhone and iPad capacities



http://alice.loria.fr/index.php?option=com_content&view=article&id=22
http://flowvr.sourceforge.net/FlowVRRender.html
http://www.youtube.com/user/marcbaaden#p/u/0/sBsdbkUA418

VTK-b

ased visualizer & live energy grapher

aft TN TR

Laare_ht, Tek & Boaden unpublished



http://www.youtube.com/user/marcbaaden#p/u/0/sBsdbkUA418
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VTK / BioSpagetthi

® First VTK implementation (2006)
using vtkSpheres

® VR devices using vtkVRPN
Agullera, Carrard & Guilbaud

® Performance issues
Reduce number of actors & ...

® GLSL shaders by Latapie & Biddiscombe
CSCS implementation (FastSphere point sprites)

® some bugs (ExactSphere).. and no HyperBalls, yet
e 2 5 G
L 0{“}3}3 &5 (99

= Y
K Laurent, Tek & Baaden, unpublished


http://tel.archives-ouvertes.fr/tel-00453299/en/
http://www-lbt.ibpc.fr
http://www-lbt.ibpc.fr
http://www-lbt.ibpc.fr/LBT/uploads/File/fvnano/fereyslidesfvnano.pdf
http://doi.acm.org/10.1145/1450579.1450598

ExactSphere shader bug

ann CO_peptide 200 o ann CO_peptide 200 r




HyperBalls on GPU: outlook on lighting effects

Cel shading + Ambient Occlusion

GroEl-GroES (58870 atoms)

Fatty Acid Synthase (166485 atoms)

Cytolisin (53832 atoms)

Implemented in Graphite (B Lévy) Chavent et al, in preparation
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