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Cognitive behavioral assistive technology (CBAT) as Al for super aged society
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Purpose Al nurturing or complementing human intelligence is becoming more important than ever. The goal of the
Cognitive Behavioral Assistive Technology (CBAT), advocated by the author since 2017, is to develop technology
assisting cognition and behavior of human with and without disabilities. For the first step, we focus on technology
which promotes cognitive health for preventing cognitive decline and dementia among older adults by social
activities, since a systematic review found that social activity intervention may help maintain cognitive function
among healthy older adults (Kelly et al., 2017), there are no global recommendations for social activity interventions
related to cognitive health because evidence of the impact of such intervention is limited (World Health
Organization, 2019). One major reason was the lack of technology for generating quantitatively and qualitatively
consistent social activities necessary for cognitive intervention. Method In order to realize cognitive intervention via
social activities, we develop novel technologies which promote intensive conversations among older adults, and
demonstrate their effects on older adults’ cognitive and brain functions. We also develop technologies to predict
cognitive functions from different modalities of behavioral and/or physiological data, aiming to monitor cognitive
functions in everyday life. Results and Discussion The five main results were obtained as follows: 1) Photo-
Integrated Conversation Moderated by Robots (PICMOR), a group conversation intervention program and its
supporting systems, was developed to build resilience against cognitive decline and dementia. A randomized
controlled trial (RCT) of PICMOR demonstrated for the first time the positive effects of a robotic social activity
intervention on cognitive function in healthy older adults (Otake-Matsuura et al. 2021). 2) A voxel-based
morphometric analysis was applied to the structural MRI data. In the analysis, the regional brain volume was
compared between the intervention group and the control group. Candidate brain regions were identified
successfully that reflect the beneficial effect of conversation-based interventions on cognitive function (Sugimoto
and Otake-Matsuura 2022). 3) We recorded large-scale data of one million words from group conversations among
healthy elderly people through an RCT and analyzed the relationship between spoken language and cognitive
functions in terms of scaling laws, namely, Heaps’ law (Abe and Otake-Matsuura 2020). The results suggest that we
can predict the cognitive function of the speaker through analyzing transcribed conversation data. 4) A Dialogue-
Based System with Photo and Storytelling for Older Adults (DBS-PS), a dialogue-based robot system, was
developed for cognitive training at home (Tokunaga et al. 2021). The system was successfully utilized by older
adults during the pandemic. 5) Behavioral responses were analyzed in a facial emotion implicit-short-term-memory
learning and evaluation experiment. Various shallow and deep learning machine learning models were applied,
resulting in median accuracies just under a 90% benchmark for automatic discrimination of normal cognition versus
a mild cognitive impairment (MCI) (Rutkowski et al. 2020). The results show that the application of machine learning
(ML) to data collected through simple behavioral examination is effective for MCI and dementia onset diagnostics.
The developed technologies are exemplars of CBAT as Al for super aged society.
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