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With the advancement of artificial intelligence and robotics technologies, robots that can interact
with humans are being developed and recognized. If robots could perform the "talking and
caressing" gesture in medical and nursing care fields to give people pleasant feelings, it would
make a significant contribution to the nursing and healthcare fields, which are facing a shortage of
human resources. However, the "talking while caressing" motion, which can be performed
unconsciously by humans, has many unknowns, such as the relationship between the speed of
caressing and the speed of talking, and the control of the caressing strength. The objective of this
research project is to measure and analyze human "talking and caressing" behavior, and to realize
such behavior with a robot. This year, we developed a multimodal touch care system that
integrates motion sensing, friendly interaction, and visual/aural presentation using augmented
reality, with a focus on the humanitization technology to realize the "talking and caressing" motion.
To verify the effectiveness of the touch care system, we conducted a psychological evaluation
based on objective biometric measurements. Specific research topics were as follows.

Research Topic 1: Mechanical sensing of caressing movements using a soft robotics approach.
Research Topic 2: Psychological evaluation of "talking while caressing" behavior by auditory and
tactile presentation.

Both research projects were conducted in cooperation with Nichinan National Health Insurance
Hospital in Nichinan-cho, Tottori Prefecture. Based on the findings from six months of fieldwork, we
proposed a method to determine the presence or absence of stress by the strength of the robot's
holding and conducted prototyping of a robot that would respond immediately to arm strength
when under stress and gently clasp the hand back. We also prototyped a robot that responds
immediately to the strength of the robot's arms when it is under stress and gently clasps its hands
back. In order to verify the relationship between the strength of holding the robot and stress, we
measured and compared the strength of holding the robot under stress and at rest. The results
showed that the robot was held with less force under stress than at rest.
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With the advancement of artificial intelligence and robotics technologies, robots that can interact with humans
are being developed and recognized. If robots could perform the "talking and caressing" gesture in medical and
nursing care fields to give people pleasant feelings, it would make a significant contribution to the nursing and
healthcare fields, which are facing a shortage of human resources. However, the "talking while caressing"
motion, which can be performed unconsciously by humans, has many unknowns, such as the relationship
between the speed of caressing and the speed of talking, and the control of the caressing strength. The
objective of this research project is to measure and analyze human "talking and caressing" behavior, and to
realize such behavior with a robot. This year, we developed a multimodal touch care system that integrates
motion sensing, friendly interaction, and visual/aural presentation using augmented reality, with a focus on the
humanitization technology to realize the "talking and caressing" motion. To verify the effectiveness of the touch
care system, we conducted a psychological evaluation based on objective biometric measurements. Specific
research topics were as follows.

Research Topic 1: Mechanical sensing of caressing movements using a soft robotics approach.
Research Topic 2: Psychological evaluation of "talking while caressing" behavior by auditory and tactile
presentation.

Both research projects were conducted in cooperation with Nichinan National Health Insurance Hospital in
Nichinan-cho, Tottori Prefecture. Based on the findings from six months of fieldwork, we proposed a method to
determine the presence or absence of stress by the strength of the robot's holding and conducted prototyping
of a robot that would respond immediately to arm strength when under stress and gently clasp the hand back.
We also prototyped a robot that responds immediately to the strength of the robot's arms when it is under
stress and gently clasps its hands back. In order to verify the relationship between the strength of holding the
robot and stress, we measured and compared the strength of holding the robot under stress and at rest. The
results showed that the robot was held with less force under stress than at rest.
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