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Development of a noninvasive monitoring intracranial pressure by deep learning
methods used the external auditory canal pressure pulse information

Furihata, Kenji
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We found that the intracranial natural resonance frequency (NRF) depended
only on the intracranial pressure (ICP) and that the relationship between the ICP and the NRF in the
brain was able to be calculated using a quadratic function (ICP = 0.0329NRF*NRF + 0.0842NRF), with
an excellent correlation (R2 = 0.9952). Therefore,the individual NRF depends only on the ICP value.
Deep learning is effective for countermeasures against artifacts other than the extra-auditory canal
pressure waveform (EACPW). These results confirmed that the predicted response using a regression

tree model was the most stable and could be applied to new clinical data.
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(a) The casc of high ICP value (715 cmH, 0).

(b) The case of middle ICP value (45.92 cmHZO).

(c) The case of low ICP value (6.24 cmH. 0)
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Fig.4 The three EACP waveforms of ICP values ((a):71.5 cmH20, (b): 45.92 cmH:20, and (¢): 6.24 cmH20) with forecasted
waveforms (red lines) of the waveforms (blue lines) given the values from previous time steps using closed loop prediction.
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