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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 



Goal: Intuitive interactive viz. in crowded molecular complexes 

Results from 64 M atom, 1 ɛs sim! 

Close-up view of chloride ions permeating 

through HIV-1 capsid hexameric centers 
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Immersive Viz. w/ VMD 
Å VMD began as a CAVE app (1993) 

Å Use of immersive viz by molecular 

scientists limited due to cost, complexity, 

lack of local availability, convenience 

Å Commoditization of HMDs excellent 

opportunity to overcome cost/availability  

Å This leaves many challenges still to solve: 

ï Incorporate support for remote visualization 

ï UIs, multi-user collaboration/interaction 

ï Rendering perf for large molecular systems 

ï Accomodating limitations idiosynchracies of 

commercial HMDs 

 

 

 

VMD running in a CAVE w/ VR Juggler  
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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  


