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Thesis Summary 
Transferring skills is important for preserving skills for future generations and for training successors. In 

Japan, the number of technicians is aging, and a lack of professional successors is becoming an issue. 
In addition, since skills are embedded in the person's physical senses, it is difficult to teach and learning 
is often time-consuming. In order to solve these problems, the use of digital technology is considered 
important, and it is necessary to show how to learn and acquire skills as one's own physical sensations. 
 
Previous avatar and skill-learning systems were mainly designed for one-to-one correspondence, 

where one person's skill is transmitted to one person. In VR, research on body integration, in which two 
people control one avatar, is revealing about body perception and motor performance. This body 
integration might be understood as an intermediate medium in motor transmission, which allows us to 
extract and retain our abilities and absorb individual differences, such as differences in size and use of 
the body. Furthermore, not only learning the skills of others, but also learning self-skills on one's own 
could be considered, and it is possible to accelerate learning by editing and re-injecting own skills once 
retrieved. 
 
Therefore, this study presents the concept of creating an intermediate medium for storing skills and 

externalizing human physical skills to facilitate self-skill learning. This study proposed and implemented 
a system that integrates two motor data into one robotic avatar, which is called the skill externalizing 
avatar. 
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First, to investigate how skills are extracted through the skill externalizing avatar and how skills are 
transferred to a real-world object, I evaluated the system from psychological and cognitive perspectives. 
The results of the experiment showed that participants were able to be embodied in the skill 
externalizing avatar and that their performance was improved. This evaluation showed that externalized 
skills can be integrated into oneself through integration and that the use of robotic avatars can be 
performed on real-world objects. 
 
Based on these basic findings, this study investigated the effectiveness of the skill externalizing avatar 

in actual motor learning. Two methods for motor learning were used: integrating with own pre-recorded 
data and integrating with others' data. The results showed that integrating with own data might affect the 
ease of performing the task, due to the matching of movement characteristics and habits. Also, it was 
found that participants had a preference for one of the integration methods. 
 
Grouping participants by preference showed that task performance was better when they performed 

the task with their preferred integration method. It was also suggested that participants who preferred 
their own data may prioritize their own motor model, and participants who preferred the data of others 
may prioritize going to match with others. In addition, a method of integration appropriate for each 
preference was created, which could potentially facilitate motor learning. Presenting an integration 
method that adapts to the characteristics of the participants would enable them to learn their own skills 
more smoothly, showing the effectiveness of the skill externalization avatar. 
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