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Abstract :

Service robots are expected to operate in a near future in our daily life as robotic technologies
are becoming matured and ready for deployment. As we are facing the aged society, one promising
application is monitoring, in which a robot lives with and tasks care of the elderly who lives alone.
Although the current robotics and information technologies have not been matured yet for replacing
all human caregivers, conducting a part of necessary caregiving tasks autonomously would be
helpful for the caregivers in, for example, reducing workloads thereby making them to focus more
important and human-intensive tasks.

Monitoring people has been an important application in robotics and computer vision. Most
existing approaches use wearable sensors and/or resident-embedded cameras and sensors. The
former forces people an extra burden while the latter suffers from cost and privacy problems. We
therefore aim to develop a mobile robot which monitors people with equipped sensors while
autonomously navigating the designated monitoring area, which enables a monitoring support
without altering anything in the residence.

Predicting possible dangers as well as anomaly detection are important in monitoring. Clothing
less in a cool environment, for example, could make a person to get cold. The robot is expected to

detect such a situation and takes an appropriate response, such as give him/her an advice to wear



more or report to a caregiver. To make such a prediction possible, the robot has to monitor the
physical condition of the room as well as estimate the person's state.

The goal of this research is to develop technologies for monitoring people and residential
environment and to test them in real situations. The developed technologies are: (1) people
detection using thermal-depth images; (2) thermal comfort measurement by residence-people
monitoring; (3) human pose estimation by depth images under heavy occlusion; (4) person
localization using wifi signal information; and (5) person fatigue estimation using a camera and a

microwave Sensor.
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