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Care and nursing training (CN'T) is to develop the ability to effectively respond to the needs
by investigating patients' requests and improving trainee' care skills in a caring
environment. With the advances in medical and health care systems, it is essential in care
and nursing education to train professionals who can competently handle various situations
and help the needs of individuals with diseases and care recipients' quality of life in homes,
hospitals, and facilities. Although conventional CNT program has been conducted based on
videos, books, and role-playing, the best way is to practice on an actual human. However, it
1s challenging to recruit patients for training continually, and the patients may have
experienced fatigue or boredom with iterative testing. As an alternative approach, a patient
robot that reproduces various human diseases and provides feedback to trainees has been

introduced.

This dissertation introduces a patient robot that can express facial emotions or feelings of
pain states like an actual human does in joint care education. The primary three objectives
for the proposed patient robot-based care training system are (a) to understand better the
effects of care skills by deeper interpretation of the results based on quantitative data
obtained from the robot for providing an effective patient robot-based care education system,
(b) to infer the pain felt by the patient robot and intuitively provide the trainee with the
patient's pain state, and (c) to provide a novel approach to the facial expression-based visual

feedback method of the patient robot for care training.

The first objective is to develop the development of the patient robot's upper limb containing
a shoulder and an elbow complex. Experts who have experienced for many years in the

medical field and students participate in the data acquisition process to collect quantitative



data of the patient robot by performing care tasks as range of motion (ROM) exercises. Based
on the robot's sensor data, the results are analyzed and interpreted through various
perspectives to discuss the effectiveness and feasibility of the patient robot. The second
objective i1s to improve the way of interaction and feedback in which the patient robot
provides the current pain state to the trainees by proposing the method for inferring the
pain state of the patient robot. The conventional post-analysis is proper to interpret the
analysis of parameters associated with the robot's pain and use when investigating the
effect of parameters on care training. However, there are limitations in quantitatively
evaluating their care skill and automatically recognizing the robot's pain during care
education. To overcome the issues, the method of pain inference is suggested. The third
objective is to develop a robot's emotion and pain expression by developing a robot's avatar
in joint care education. For this objective, tracking the user's emotions in real-time based
on the face image is proposed. Consequently, the robot's avatar can express a continuous

mood transition and the pain state to the trainees during the care training.

The findings of this study are anticipated to provide a new path for the development of
advanced patient robots used in the care training environment by reproducing the
symptoms of various muscle and joint diseases, such as paralysis, contracture, and muscle
weakness. Further, the robot's emotion and pain expression techniques are expected to

provide efficient feedback on care training in terms of human-robot interactions.



