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In recent years, the robot technology cultivated in the industrial field has been
applied to various fields including the medical and welfare fields. Currently, in
Japan, the chronic shortage of workers due to the declining birthrate and aging
and the "elderly care" in which the elderly take care of the elderly are becoming
major problems. As a solution to these problems, the development of robots in
the medical and welfare field with the aim of supporting the care recipient's
independent life and reducing the physical burden on the caregiver is expected,
and administrative support is being actively provided.

For this reason, various nursing care devices using robot technology are
currently being researched and developed. However, in actual sites, although lift
devices, power assist suits, transfer assistance robots, and so on have been
researched and developed for transfer assistance work that is physically
demanding, it cannot be said that these are effectively utilized. Since the lift
device is generally moved manually, the reduction of the workload is limited.
Furthermore, the swaying that occurs when transferring causes discomfort to
the cared person, and also presents a dangerous situation where safety and
security are lacking. As part of the development of smart hospital, our group is
conducting research on a roundabout and transfer robot that can support human
medical personnel, but it is necessary to solve the occlusion problem that causes
oversight in the invisible region.

This study deals with two major themes that are particularly important in the
field of care in medical and welfare care robots, which are the core technology for
building a smart health support society in the realization of a super smart
society (Society 5.0). One is transfer/movement, which is the biggest problem in
nursing care. The other is a roundabout/movement within a medical/nursing
facility, which supports the business services of medical staff at medical
facilities. In this research, we conducted robot research to support humans in
these two tasks.

By using a differential drive steering system (DDSS) as the omnidirectional
movement mechanism, for the first major theme, movement without any
limitation in the movement direction is realized. The power assist technology




using a force sensor for the moving operation gives an intuitive operation feeling
in any direction. For the lift mechanism, we propose a power assist mechanism
that measures the load of the towed object, detects the vertical movement
amount by the operating force applied to it, and detects the horizontal movement
amount from the wire inclination amount, and enables the lift movement. In
addition, we proposed a new power assist control method that avoids the limit
cycle generated in the previous research. The developed robot is an integrated
system that can be used not only for transfer, but also as a transfer device for
wheelchairs immediately after transfer. ‘ ‘

Next, a safe and secure control method that reduces swing generated during
lifting work by an inexpensive and simple control method without using an
expensive sensor that is considered difficult to use in a commercially available
lift device. The hoisting speed is dynamically controlled by the load change
generated on the wire during hoisting work to reduce the sway generated during
ground cutting and confirm its usefulness.

Now, as the second major theme, we have conducted research on rounds and
mobile robots. By the way, a person tracking system is often used in transport
robots and roundabout robots including the above movable care lift in hospitals
and etc. As a method of avoiding the tracking target person's loss of sight in
tracking control of a care support transport robot, we propose a method to
estimate the movement amount of the tracking target person by attaching an
acceleration sensor to the tracking target person and using sensor fusion with
the existing laser sensor. The effectiveness is verified by control experiments.

By these research results, we aim to obtain basic knowledge for academic and
practical application in medical and welfare robot technology development in
medical and nursing care settings.




