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Motivation

> How does structure depend on behavioral state?

What is brain-wide spatial and temporal structure?
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Motivation

> What is the optimal dimensionality? 

> Does this depend on state?

Key first step: dimension reduction
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Wide-field calcium imaging data



Wide-field calcium imaging data

Get	snapshots

time

t = 10 mst = 0 ms t = 20 ms t = 30 ms



Dimension reduction
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PPCA
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PPCA
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p

Negative	Log	
Likelihood

min at p = 69

(overfits)

N.L.L. !
T

2
log|CC

T + ! 2
I|

+
1
2

X

t

y(t)T (CC

T + ! 2
I)�1

y(t)



PPCA
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BIC
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Bayesian information criterion (BIC): penalizes model complexity

k = of model params

T = time points

#
#BIC = 2N.L.L. + k ln(T)



Preliminary results

Task	Timeline	-	7/27/2015

Engaged Disengaged Uncategorized

> Created 4 data sets: 2 engaged, 2 disengaged 

> Each data set contains: 

> Four 30 second chunks (3000 frames each, 12000 total) 

> Two chunks from 7/27/15 and two from 8/5/15

duration:	approx	1	hour	(~360000	frames)



Preliminary results

Engaged

Training	Set	(9000	frames) Test	Set	(3000	frames)

BICBIC

pp



Preliminary results

Engaged Disengaged Engaged Disengaged

July	27,	2015 August	5,	2015

p

E 07/27: p = 18

D 07/27: p = 35

E 08/05: p = 13

D 08/05: p = 268



Further thoughts

> More data points, larger data sets 

> Is BIC the right method? 

> Other dimension reduction methods 

> Compare spatial structure 

> Look at dynamics
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