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This study aims to examine a technique to read higher-order brain information (cognition, memory,
emotion, etc.) based on actual information processing in the human brain. In the first year (2023) of
the three-year plan, first, knowledge about higher-order brain information processing was collected
with a focus on cognition and memory. Specifically, memory processing specific to living and non-
living things was studied. By analyzing electroencephalogram (EEG) during presenting living and
nonliving images to participants, increased power in the theta band (4-8 Hz) was found mainly in
the parietal region for living images and in the frontal region for nonliving images. The increased
theta-band power in each region was larger for the images whose content participants
remembered after the experiment as compared to the images whose content they failed to
remember. Then, under the same task, 6-Hz transcranial alternating current stimulation was
applied to the parietal region and it was indicated that the probability of remembering living images
after the experiment was improved as compared to nonliving images. Though further verification is
needed with more participants, it was revealed that there exists complex brain information
processing of cognition (living/nonliving) and memory (memorized/unmemorized). Second,
experimental stimuli were made for the investigation of higher-order information processing with a
focused on cognition and emotion. Specifically, living and nonliving images that caused
pleasant/unpleasant emotion were selected from the internationally standardized emotional image
set such as the International Affective Picture System (IAPS) and the Open Affective Standardized
Image Set (OASIS), and so on. Third, toward the hybrid technique with machine learning, a
machine learning method suitable for biological signals including EEG was examined. As a result,
in the case of using multiple persons’ data, it was revealed that reading accuracy is higher when
data are integrated after individual processing than data are processed integratively from the
beginning. These achievements can be a basis of the technique to read higher-order brain
information based on its processing and | succeeded to link them to the research in 2024 for
further consideration.
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This study aims to examine a technique to read higher-order brain information (cognition, memory, emotion,
etc.) based on actual information processing in the human brain. In the first year (2023) of the three-year plan,
first, knowledge about higher-order brain information processing was collected with a focus on cognition and
memory. Specifically, memory processing specific to living and non-living things was studied. By analyzing
electroencephalogram (EEG) during presenting living and nonliving images to participants, increased power in
the theta band (4-8 Hz) was found mainly in the parietal region for living images and in the frontal region for|
nonliving images. The increased theta-band power in each region was larger for the images whose content
participants remembered after the experiment as compared to the images whose content they failed to
remember. Then, under the same task, 6-Hz transcranial alternating current stimulation was applied to the
parietal region and it was indicated that the probability of remembering living images after the experiment was
improved as compared to nonliving images. Though further verification is needed with more participants, it was
revealed that there exists complex brain information processing of cognition (living/nonliving) and memory
(memorized/unmemorized). Second, experimental stimuli were made for the investigation of higher-order
information processing with a focused on cognition and emotion. Specifically, living and nonliving images that
caused pleasant/unpleasant emotion were selected from the internationally standardized emotional image set]
such as the International Affective Picture System (IAPS) and the Open Affective Standardized Image Set
(OASIS), and so on. Third, toward the hybrid technique with machine learning, a machine learning method
suitable for biological signals including EEG was examined. As a result, in the case of using multiple persons’
data, it was revealed that reading accuracy is higher when data are integrated after individual processing than
data are processed integratively from the beginning. These achievements can be a basis of the technique to
read higher-order brain information based on its processing and | succeeded to link them to the research in
2024 for further consideration.
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