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NEURONS

Introduction and
Research Overview 



NEURONS
We are using IBL dataset
and trying to find patterns
in intra region
communication flow and
information decoding during
a Visually-Guided Decision-
Making Task

Dataset
Information02



IBL- Experiment Setup for Data Collection

Modelling
Techniques03



LGd VISa

S1 31 20

S2 20 35

S3 14 22

S4 20 15

Latency Analysis
AREA OF INTEREST  : VISa and LGd

VISa Latency(time of peak) = 0.185 s LGd Latency(time of peak) = 0155 s

LGd : 145 ms
VISa : 135 ms

OBSERVATIONS
1.Time lag exists in 1 probe of 30 ms. 
2.Inconsistent over sessions

Latency Analysis
AREA OF INTEREST  : VISa and LGd

POINTS TO PONDER
1.LGd has a high baseline activity on its own. The activation need not be

a peak or region is involved in different pathways
2.Between Visual regions VISam and VISpm, we observed no lag (1 session )

but not reliable based on latency histogram

LGd mean latency : 441 ms
VISa mean latency : 406 ms



S1 S2 S3 S4

Timing Hierarchy in LGd & VISa
LGd responds faster than VISa in all four sessions
VISa shows greater variability
Boxplots show clear separation in latency distributions between
regions

Cross Correlation
Analyze timing between thalamic (LGd) and cortical

(VISa) visual regions

Independent session results

Across session analysis

Suggests directional thalamocortical flow
Effect may be real, but underpowered

LGd leads VISa by ~56 ms on average
Not statistically significant (p = 0.1811) —
small number of sessions

Some sessions show LGd leads VISa (expected)
Others are inconsistent → likely due to
variability in neuron sampling



Prior Information
Modelling04

Step 1: Is the block bias estimated reliably by the mouse?
 → Predict block bias from pre-stimulus neural activity.

 

✅ Significant accuracy → Mouse encodes the block structure internally.

What about the 0 contrast trials?

During zero contrast trials, the mouse relies solely on prior expectations — specifically, its internal
prediction of the block bias (i.e. `probabilityLeft`) — to make a decision.

Hypothesis

Pipeline



These results show that the mouse brain reliably encodes the block bias setup by the experiment.
Choice decoding improves in zero contrast trials
Suggests that internally stored priors guide decision-making when no visual input is available

Interpretation

Limitations
This analysis is done on a single session tagged with MOs. More region- and session-wise decoding is
needed for generalization.

Step 2: Does this internal bias drive choice?
 → Decode choice from the same pre-stimulus activity.

 ✅ Higher accuracy in 0% contrast trials → Prior guides decisions under uncertainty.

Visual Stimuli
and Decision
Choice Decoding
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•MRN, APN, Root, DG, CA1, VISpm, VISam

•PO, LD, CA3, CA2, CA1, Root, SSp-tr
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