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Single particle tracking and motion analysis 
workflow in OMEGA 



OMEGA modular architecture which facilitates 
interoperability and expandability 



OMEGA is based on a Minimum Information 

compliant data model for particle tracking and 

motion analysis results 



What are the sources of error in motion analysis? 

1) Localization error: inversely proportional to PRECISION and 
ACCURACY 

2) Sampling error: the shorter the trajectory (i.e. the fewer 
detected points) the more likely one will make an error in 
calculating metrics that describe the type of motion 



Simulating the effect of position 

error on artificial trajectories  
When simulating the effect of position error on artificial trajectories, we sample uniformly at random directly from 
distributions of empirically observed x and y offsets, to  “modify” the position of each point along the particle path 
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x1_noise= x1 + Δx 

y1_noise= y1 + Δy 



THANK YOU! 

Acknowledgements:  

Bernd Rinn and Peter Kunszt at ETH  

Jasmine Clark and Eric Hunter at Emory Vaccine Center 

Nicholas Vecchietti,  Karl Bellve amd the whole Biomedical Imaging 
Group team at UMMS 

June 5, 2015 2013 OME Users meeting, I. Pasteur , Paris 7 

Strambio De Castillia laboratory at UMMS 

Ivo Sbalzarini at Max-Plank Dresden 

Mario Valle at CSCS-ETH 

Vanni Galli, Raffaello Giulietti and Tiziano Leidi at SUPSI  


