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UnityMol: 
 
•  Based on a game engine   

•  Framework to quickly develop : 
§  GUI with Unity UI system 

§  Molecular visualizations 

§  Interaction metaphores 

Windows 
Tested on 7/8/8.1/10 

Linux 
Tested on Ubuntu 12.04 ->16.04 

macOS 
Tested on 10.6 -> Sierra 

Android 
Beta tested on 6.0/7.0 

WebGL 
 
Safari / Firefox / Chrome / Edge  
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Unity3D 
 
•  Cross-platform Game Engine 

•  All purpose: 2D/3D games, simulations with 
Nvidia PhysX , scientific visualization 

•  Mostly free + widely adopted = good support 

•  C# / Javascript (UnityScript) / Boo 

VR & AR 
All platforms supported 

Android VR 
Daydream & Cardboard 

Gear VR 
Samsung VR 

HTC Vive & Oculus Rift 
Desktop 

Playstation VR 
Console 

Microsoft HoloLens 
AR 
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Hyperballs 
 
•  Sphere raycasting 

•  Computed on the GPU via a shader: dynamic 

•  High performance 

•  One shader = all representations: 
•  VDW 
•  Balls&Sticks 
•  Licorice 



IFB BioStruct: Workshop Web 
Viewers 
2017  
Features 
 
•  Protein/Sugar/DNA/RNA/CG  
visualization in ≠representations 

•  Biological Network visualization 

•  QM & MD trajectories visualization 

•  Interactive Molecular Dynamics (IMD) 

•  Field Lines, navigation guidée, modélisation 
sémantique… 
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New posibilities 
FPS boost  

Recent optimizations 
 
•  Code refactoring 

•  Overall performance gain 

•  500k atoms on a laptop @ 90+fps 

Large systems 
All-atoms & Coarse Grain 

Trajectories 
Gromacs & AMBER 

IMD 
Gromacs 

VR ! 
All of the above in VR 
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Unity binding with C/C++ libraries: 
 
•  Native C/C++ code: 

•  Performance 
•  Existing libraries 

•  C# -> C bindings 

 
 

TBB                    ISPC 

A lot more… 
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Example: Trajectories 
 
•  XTC reader using 
Gromacs C library 
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Martini coarse grain 
 
•  Coarse grain: 4 atoms mapped to 1 bead 
•  4 types of interaction 

•  Polar 
•  Non-polar 
•  Apolar 
•  Charged 

•  Gromacs/Gromos/NAMD 
•  Larger systems, longer MD simulations 
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File parsing 

•  Color / Radius file 

•  ITP file: topology 

•  PDB/GRO file 
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Web integration 
 
•  UnityLoader.js 

•  Web ->Unity game engine 
•  SendMessage(GameObject, Function, Argument) 
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URLs: 
 
http://matthieuchavent.com/PM/PM.html 
 
http://matthieuchavent.com/PM/DNA.html 
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UnityMol WebGL 
 
•  Initial test:  
 
http://v.ht/uMol 
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Work in Progress (WebGL) 
 
•  Memory management 

•  Better file input 

•  Read trajectories in WebGL builds 

•  Unity still working on WebGL (2.0)  

•  Unity has to fix WebGL on mobiles  
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Work in Progress (UnityMol) 
 
•  VR & AR: WebVR 

•  New effects: ambient occlusion for atoms & 
surfaces 

•  Surface & Ribbons generation in C/C++ library 

•  New & clean future proof implementation 
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Conclusion: 
•  Lots of possibilities: nearly all game engine/

UnityMol features available in WebGL 

•  Hyperball shader performance can still increase 

•  UnityMol framework can grow with libraries as 

modules 
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Thank you for your attention 
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