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The Analysis and Decoding of Swallowing-related Neural Activities
Using Intracranial Electrodes

1,2,3) )

Hiroaki Hashimoto . Seiji Kameda', Hitoshi Maezawa', Satoru Oshino"
Naoki Tani", Hui Ming Khoo!’, Takufumi Yanagisavva4>

Toshiki Yoshimine®, Haruhiko Kishima® and Masayuki Hirata"® 4)

The present study clarified the swallowing-related neural activities using human intracranial electrodes.
Eight epileptic participants fitted with intracranial electrodes on the orofacial cortex were asked to swallow a
water bolus, and cortical oscillatory changes were investigated. High y (75-150 Hz) power increases associ-
ated with swallowing were observed in the subcentral area. To decode swallowing intention, ECoG signals
were converted into images whose vertical axes were the electrode’s contacts and whose horizontal axis was
the time in milliseconds; these findings were used as training data. Deep transfer learning was carried out us-
ing AlexNet, and the power in the high-y band was used to create the training image set. The accuracy
reached 74%, and the sensitivity reached 83%. We showed that a version of AlexNet pre-trained with visually
meaningful images can be used for transfer learning of visually meaningless images made up of ECoG signals.
This study demonstrated that swallowing-related high y activities were observed in the subcentral area, and
deep transfer learning using high y activities enabled us to decode the swallowing-related neural activities.

Keywords : swallowing-related neural activity, high y band, deep transfer learning, intracranial electrodes
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(Deep transfer learning) %17\, 74% 0¥k Tl T BE
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x1 PE—K

Number of
Participant Age/sex Diagnosis  Orofacial electrodes
(Total Electrodes)
Pl 36y / F L TLE 18 (68)
P2 30y / F L TLE 20 (84)
P3 18y / F R TLE 18 (55)
P4 24y /M L TLE 15 (69)
P5 51y /M L TLE 20 (72)
P6 28y /M R TLE 20 (96)
P7 20y /M L TLE 20 (94)
P8 15y / F L TLE 20 (68)

M, Male; F, Female; R, Right; L, Left; TLE, Temporal lobe
epilepsy

CTit$k L 72 (sampling rate : 1000 Hz).
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100 | * corrected p= 0.0195
* corrected p= 0.0195
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