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When do I need pynapple?
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Time Series Data : Tsd, TsdFrame and TsdTensor
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Time
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Numpy array
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Numpy array
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You gain

● Automatic handling of 
time units

● Epoch restriction
● Binning 
● Time support
● …

Numpy array
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Tsd: 1-dimension



19

Tsd: 1-dimension TsdFrame: 2-dimensions 



20

Tsd: 1-dimension TsdFrame: 2-dimensions TsdTensor: n-dimensions



21

Tsd: 1-dimension TsdFrame: 2-dimensions TsdTensor: n-dimensions



22

SECTION

Doing math: the numpy array container approach
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Numpy array

Numpy : NUMerical PYthon
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Numpy array Numpy functions

np.mean

np.add

np.min

…

Numpy : NUMerical PYthon
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Arithmetical operations
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Array operations
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Array slicing
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Array slicing
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Array concatenation

 +
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Array concatenation

 +
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Array concatenation

 +
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SECTION

Time series without data : the timestamps object
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Collection of timestamps: TsGroup object
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TsGroup manipulation



46

TsGroup manipulation



47

TsGroup manipulation



48

TsGroup manipulation
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TsGroup manipulation Operations :
● restrict
● Binning
● …
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Intervals of time : the IntervalSet object
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● Sleep/wake
● Stimulus on/off
● Lick start/end
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restrict
● Sleep/wake
● Stimulus on/off
● Lick start/end
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SECTION

Summary : 6 objects to represent data
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Tsd: 1-dimension TsdFrame: 2-dimensions TsdTensor: n-dimensions

Ts: Timestamps TsGroup: group of timestamps IntervalSet: set of epochs
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SECTION

Metadata : extra informations
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TsGroup: group of timestamps
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TsGroup: group of timestamps
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IntervalSet: set of epochs

Accessing metadata
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IntervalSet: set of epochs

Accessing metadata
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Slicing using metadata

TsGroup: group of timestamps
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Slicing using metadata

TsGroup: group of timestamps
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TsGroup: group of timestamps

IntervalSet: set of epochs

TsdFrame: 2-dimensions 
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SECTION

Core functions of pynapple
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Pynapple IO
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From spikeinterface : a unified framework for spike sorting
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On universal standard : the neurodata without borders format (NWB)
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Neurodata Without Borders (NWB) is a data standard for neurophysiology, providing 
neuroscientists with a common standard to share, archive, use, and build common analysis 
tools for neurophysiology data.

Teeters, J. L., Godfrey,K., Young, R., Dang, C., Friedsam, C., Wark, B., ... & 
Sommer, F. T. (2015). Neurodata without borders: creating a common data format 
for neurophysiology. Neuron, 88(4), 629-634.

Rübel, O., Tritt, A., Ly, R., Dichter, B. K., Ghosh, S., Niu, L., ... & Bouchard, 
K. E. (2022). The neurodata without borders ecosystem for 
neurophysiological data science. Elife, 11, e78362.
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Loading NWB with pynapple
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NWB interface
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NWB interface
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Standard analysis in systems neuroscience
(Tomorrow)
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Visualization
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Example Local Field Potential (LFP)
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Example Local Field Potential (LFP)
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Spikes & 2-d manifold & video
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Spikes & 2-d manifold & video
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Multiple videos
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Video & DeepLabCut
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Video & Event & Trial intervals



Acceleration 
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Run on CPU
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$ pip install pynajax

Run on CPU

Run on GPU (potentially)
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Time for coding 


