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BOF: Immersive Visualization for Science and Research 

Siggraph 2015, Los Angeles, CA 
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MD Simulations 

VMD ï ñVisual Molecular Dynamicsò 

Whole Cell Simulation 

Å Visualization and analysis of: 

ï molecular dynamics simulations 

ï particle systems and whole cells 

ï cryoEM densities, volumetric data 

ï quantum chemistry calculations 

ï sequence information 

Å User extensible w/ scripting and 
plugins 

Å http://www.ks.uiuc.edu/Research/vmd/ 

CryoEM, Cellular 
Tomography Quantum Chemistry Sequence Data 
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Goal: A Computational Microscope 
Study the molecular machines in living cells 

Ribosome: target for antibiotics Poliovirus 
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VMD GPU-Accelerated Ray Tracing Engine 

Å Complementary to VMD OpenGL GLSL renderer  

Å Key ray tracing benefits:  

ï Ambient occlusion lighting and shadows 

ï High quality transparent surfaces  

ï Depth of field focal blur and similar optical effects 

ï Mirror reflection 

ï Single-pass stereoscopic rendering 

ï Special panoramic and 360° cameras:  

Å Planetarium dome master format 

Å Equirectangular spheremap projections 

Å Cubemap projections 
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Lighting Comparison 
Two lights, no 

shadows  

Two lights,              

hard shadows,           

1 shadow ray per light  

Ambient occlusion 

+ two lights,       

144 AO rays/hit  
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