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When do I need pynapple?
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Preprocessing
(CaImAn, SpikeInterface, …)Time

Postprocessing
(GLM, Manifold, …)
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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



12

Tsd: 1-dimension
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Tsd: 1-dimension TsdFrame: 2-dimensions 
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Tsd: 1-dimension TsdFrame: 2-dimensions TsdTensor: n-dimensions
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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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Arithmetical operations
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Arithmetical operations
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Arithmetical operations
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Array operations
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Array operations

numpy.ndarray
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Array operations

numpy.ndarray nap.TsdFrame
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Array slicing
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Array slicing

numpy.ndarray
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Array slicing

numpy.ndarray nap.TsdTensor
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Array slicing

numpy.ndarray nap.TsdTensor
nap.Tsd
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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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Tsd: 1-dimension TsdFrame: 2-dimensions TsdTensor: n-dimensions
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Tsd: 1-dimension TsdFrame: 2-dimensions TsdTensor: n-dimensions

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

Ts: Timestamps TsGroup: group of timestamps
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Population analysis made easier: the TsGroup object
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TsGroup manipulation
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TsGroup manipulation
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TsGroup manipulation
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TsGroup manipulation
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TsGroup manipulation

Select by :
● Threshold
● Category
● Intervals
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TsGroup manipulation
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TsGroup manipulation

Select by :
● Threshold
● Category
● Intervals
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TsGroup manipulation

Operations :
● restrict
● binning



47

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

Ts: Timestamps TsGroup: group of timestamps
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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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Manipulating time : the IntervalSet object
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● Sleep/wake
● Stimulus on/off
● Lick start/end
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Start 
(second)

End (second)

Stim 0 0 1

Stim 1 3 5

● Sleep/wake
● Stimulus on/off
● Lick start/end
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Start 
(second)

End (second)

Stim 0 0 1
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restrict
● 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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Time support
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Time support

Time
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Time support

Time

Tweet

Tweet frequency?



60

Time support

Time

Tweet

Tweet frequency?



61

Time support

Time

Tweet

Tweet frequency?



62

Time support

Time

Tweet

Tweet frequency?



63

IntervalSet operations
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IntervalSet operations

Epochs 1

Epochs 2
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IntervalSet operations
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IntervalSet operations

Epochs 1

Epochs 2
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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

Core functions of pynapple
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Time to code




