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Problem under investigation …



Available data for fetal EEG monitoring
Frasch et al 2011 PloS One



Objective

source: http://cerebralpalsy.org

Prevent this:

By recognizing patterns in this



Insights from signal processing on the raw data

When UCO occurs, dominant frequency shifts to lower region! 

Mathematical modeling of the EEG signal?









What’s going on?

Clamp the umbilical cord

ECoG signal changes

Biological black box



Peering into the box
Occlusion and nutrient exchange

Fetal heart rate changes

Blood flow and brain oxygenation

Oxygenation and ATP production

ATP and brain activity

Brain activity



EEG model



EEG model 
(mean field method, critical damped oscillator):



Physiological measurable parameter sets



Baseline 



after o2 drop





Metabolism in brain







Concluding remarks and future work

●Have tried linked the EEG model with 
Oxygen/ATP change
●Dominant frequency is shifted to higher 
region while amplitude decreases
●Probably need circulation model which can 
predict blood pressure to give a more physical 
complete understanding on how the 
circulation system interacts with EEG


