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Event-Related Potential (ERP) Data
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Figure: Simulated ERP Data
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Figure: Actual ERP Data - Messy!

Simulation using eegkit package in R.
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Figure: Data is organized in a
hierarchy
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Figure: Current methods ignore
lower levels
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Figure: A Cubic Spline
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Figure: Actual ERP Data
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Figure: Regression Splines for each channel (colors) and overall fit (solid)
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Figure: Regression Splines for each channel (dashed) and overall fit (solid)

Nielsen, Gonzalez (University of Michigan) RSMMs for EEGs and ERPs UseR! 2015 7 / 15



0 200 400 600 800 1000
−

20
−

10
0

10
20

30
milliseconds after stimulus

vo
lta

ge

Figure: ERP data with time- and amplitude-varying clusters
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Figure: 7 normal kernels are fit to the channels, with fixed time locations.
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reshape(data,

varying=c("CH2", ..., "CH64"),

v.names="voltage",

timevar="channel",

times=c("CH2", ..., "CH64"),

direction="long"))

Figure: Data in long format
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} 0 ms - 299 msR Users have a 
greater P300 

peak amplitude.
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R stuff

lmer( voltage

basis1 + ... + basisN +

(basis1+...+ basisN | group),

data)

Figure: Example output
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Figure: R users have a greater
P300 peak amplitude...
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Figure: But the difference is not
significant.
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Benefits of R Workflow

Open source (not pre-packaged,
black-box)
Stats-oriented
Area of opportunity
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Future Work

Go beyond model creation
Include other covariates
Spatial correlations for channels
Standard processing stream for ERPs

predictors ERP result

EEG

covariates

response
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Thanks!

Contact: karenen@umich.edu

Web: http://sites.lsa.umich.edu/karenen/useR-talk/
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