Structure of Electrodermal Responses During Sleep
Sara
1

1
Taylor ,

Akane

1
Sano ,

and Rosalind

1
Picard

Affective Computing Group, Media Lab, Massachusetts Institute of Technology
{sataylor, akanes, picard}@media.mit.edu

Methods and Results

Introduction

Conclusions

Spontaneous electrodermal responses
(EDRs) during sleep, or sleep storms,
have been observed since the 1960s [1,2].
With results counter-intuitive to an
emotional arousal interpretation, these
studies have found that sleep storms
occurred most frequently during slow
wave sleep and least frequently during
REM sleep [1,3,4].

Collect EDA Data

Figure 1: Example electrodermal activity (EDA) data during sleep from the wrist

However, little is known about the sleep
EDR structure.
Previous studies have used features that
summarize peak rate as the number of
peaks appearing in a window of time
and found that periods of high
frequency EDRs were most probable in
the first half of the night [3]; however,
this analysis technique completely
ignores any historical dependence.
We used the state-space generalized
linear model (SSGLM) [5] to investigate
the structure of EDRs during sleep.
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Figure 2: Example of detected EDA peaks

Figure 3: An example of 30 days of
detected EDA peaks during sleep for one
participant

Peak rate depends on between-night and short-term history
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Two sensors (one on each wrist)
• actigraphy and
• electrodermal activity

Sleep periods were determined using
actigraphy data and surveys [6]
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Detect EDA Peaks

11 participants (10 male)
30-day study

Self-reported sleep timing in
an online survey

Using the SSGLM provides a
framework to compare the rates of
EDRs during different time periods of
the night. This work provides a baseline
for what pattern of EDRs are typical in a
healthy college-age population. The
methodology can be extended to model
EDRs during sleep in other populations
and used to compare differences.
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