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Goals of this project: 

- Can we estimate spike times from calcium imaging data? 
- How accurate are these spike time estimates in: 

-  the visual cortex?  
-  other brain areas? 

- How certain are we about these spike time estimates? 
- Can we use these estimates in downstream analyses, to: 

- identify latent states underlying a neuron’s activity? 
- identify functional subpopulations of neurons? 
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yt = ct + ✏t

ct = �ct�1 + st
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Model & Optimization Problem
yt = ct + ✏t

ct = �ct�1 + st

minimize
c1,...,cT

(
1

2

TX

t=1

(yt � ct)
2 + �

TX

t=2

1(ct 6=�ct�1)

)
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Results on Allen Brain Observatory 
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In Vitro Dopamine Data
(True spike times are known)

Data from lab of I. Witten (Princeton) R01 EB026908; PIs Witten/Buice 



Pavlovian Conditioning Data

Data from lab of I. Witten (Princeton) R01 EB026908; PIs Witten/Buice 
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Pavlovian Conditioning Data
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Uncertainty in Spike Estimation

How certain are we that the estimated spikes are “real”? 
Can we assign a p-value to each spike?
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Thank You! 

E-mail: 
dwitten@uw.edu 
michaelbu@alleninstitute.org 

Twitter: 
@daniela_witten 
@mabuice 
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