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This study investigated methodologies and fundamental technologies for
co-creation of innovative ideas between humans, information technology (IT), and artificial
intelligence (Al), in the bi-directional approaches to encoding upstream design problems into a
computable format (human -> IT, Al) and decoding machine learning and Al processing results into a
human-interpretable format (IT, Al -> human).

The research results included "creation of design ideas by reinforcing knowledge and information
about functions and user experiences” , "creation of design ideas by enhancing human recall by
computers™, "creation of ideas for new functions and user experiences by generating non-existent
sentences,”™ and "interpretation of machine learning results in the upstream design stage by
explainable Al.
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Table Examples of inspired idea.
Problem | (sim., order) Function / user experience Insoired idea Novelty
sentence sentence { Existing design(s)} P / Utility
(0.713, 2nd)
{ HapticTechnology, 0?12 °
MidairHapticTechnology}
(0.658, 7th) 0.875
. . 1
{ TactilePaving}
(0.662, 1st) 05
/0.5
{ FuelFragrance}
(0.638, 4th) 0.875
{ Vaccination} 10175
(0.761, 7th) 0.75
{ WindscreenWiper} 11
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