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Cogstruction of a next-generation robotic laparoscope system operated with EEG
and EOG

ISHIT, Chiharu
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In this study, a tip bendable robotic laparoscope for laparoscopic surgery
was developed. In order to operate the robotic laparoscope intuitively, operation of zoom-in and
zoom-out of a screen was improved so as to be operated not by use of a foot pedal but by forward and

backward movements of operator’ s head. As for the electrooculogram (EOG), based on the measured
EOG waveform, Ffive kinds of eye movements were identified through threshold criteria. In addition,
an involuntary blink and voluntary blink were distinguished based on the Support Vector Machine. As
for the electroencephalogram (EEG), identification of grasp or non-grasp, and right grasp or left
grasp were performed through Neural Network based on the EEG. At this time, an independent component
analysis_(ICA) was carried out to obtain original EEG signals. However, there exists positive and
negative indefiniteness and sequential indefiniteness in the ICA. Therefore, solutions to these
indefinitenesses of ICA were proposed.
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