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Study of a communication support system for ALS patients based on changes in
cerebral ongoing activity
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Oscillations in cerebral hemodynamics carry the information on the cerebral
ongoing activity. This activity also changes when the cerebral state changes. In this study, the
relationships among oscillations in cerebral hemodynamics, heart rate, and alpha wave amplitude were

examined, and the relationships were used for a communication system for ALS patients. The
examination of the relationships in ALS patients and healthy subjects bK using Granger causality
revealed that the relationship in the patients was the same as that in heathy subjects. Task
execution changed the relationships. Yes/No communication system based on this phenomenon gave as
high separability as 90%, which suggested that this approach was promising for a communication
system for ALS patients.
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TE [nat] GC/TE
BP)Hb | EEGHb | HRIHb | BP-3Hb | EEG)Hb | HR-Hb
0.151246| 0.167421] 0.139344{ 1.391264| 0.574188 0.557688|
0.150181] 0.223611] 0.118809( 1.014482] 0.641409 0.020687]
0.117192| 0.19945¢| 0.101800{ 0.882166 0.770068] 0.023072
0.103115{ 0.237450] 0.109680 0.731036{ 0.628207| 0.087695)
0.157429{ 0.251777] 0.122082{ 0.618435{ 0.730919] 0.112223]
0.151982] 0.282261 0.110824{ 0.973400] 0.668999 0.219916|
0.204841] 0.258847] 0.125343] 0.939389 0.607318 0.285697|
0.174560{ 0.263360) 0.147227 1.078235 0.336778) 0.301271
0.161018 0.245929 0.111860| 1.348271] 0.137172| 0.120289|
0.149149| 0.198747] 0.096022] 1.586844| 0.035319 0.039752
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N 0.782 0.481 3.358 5.275
N 0.061 0.049 0.460 1.041
N 0.171 0.041 0.197 0.574
N 0.015 0.021 0.088 0.135
N 0.011 0.011 0.123 0.211
N 0.059 0.123 0.190 0.695
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