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Motivation
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Calcium imaging: functional imaging of neural activity
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Advantages of calcium imaging

[1] Dataset available online: http://neurofinder.codeneuro.org/. Accessed 01/07/2017.
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Detecting neuronal activity from calcium imaging data

DETECT CELL LOCATIONS EXTRACT CELLULAR 
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Estimating the boundary of an isolated cell
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Cost function for isolated cell
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Evolve contour to decrease cost function
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Evolving the contour estimate using level set method
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Extension to multiple regions
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Results on in vivo imaging data

[1] Simon Peron, Jeremy Freeman, Vijay Iyer, Caiying Guo, Karel Svoboda (2015); Volumetric calcium imaging data recorded during performance of a single whisker 
object localization task, sampling activity in the majority of the relevant superficial barrel cortex neurons (75 %, 12,000 neurons per mouse). CRCNS.org.
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Detecting neuronal activity
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𝑎𝑘𝛿 𝑡 − 𝑡𝑘 𝑝 𝑡 = 𝑒−𝛼𝑡 − 𝑒−𝛾𝑡 𝟙𝑡≥0𝑓𝛼,𝛾 𝑡
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FRI spike detection method 

[1] Õnativia, J et al. (2013). A finite rate of innovation algorithm for fast and accurate spike detection from two-photon calcium  imaging. Journal of neural engineering, 10(4), 046017.
[2] Reynolds, S et al.  An extension of the FRI framework for calcium transient detection in 2016 IEEE International Symposium on Biomedical Imaging (ISBI).
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Recovering spike times 
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Mapping f 𝑡 to Ƹ𝑥 𝜔
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Spike detection results on real data

[1] Vogelstein, J T et al. "Fast nonnegative deconvolution for spike train inference from population calcium imaging." Journal of neurophysiology 104.6 (2010): 3691-3704.
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Conclusion

DETECT CELL LOCATIONS

Time (s)

DETECT SPIKES
• Multi-photon calcium imaging is a 

promising tool for monitoring 
neuronal microcircuits at single-cell 
resolution in behaving animals. 

• We have presented a Level Set 
method to detect the locations of 
cells in calcium imaging data.

• We have presented an FRI algorithm 
to detect spikes from the 
corresponding time courses.
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Thanks for listening!
Any questions?


