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(Abstract)

In this study we attempted establishing a simulation training system for cross-
country skiing by considering not only the application results of a service motion
simulator that we created earlier based on the concept of simulation and by modeling
tennis services and returns, but also recent technologies such as virtual reality (VR) and
augmented reality (AR). This system allows a large treadmill to change its incline or
speed according to the undulation of a cross-country skiing course projected on a large
display in front of a subject. It was applied to a top-level cross-country skier in Japan
before conducting a semi-structured interview, that is a qualitative study method, to
analyze their narratives, and thus the following information was gained.
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The subject reported that flat areas of the course were quite similar to the real
skiing image. However, he also reported that it was difficult to deal with situations such
as when a steep ascent became gradual and on a long ascent with small changes in
incline, the movement of the treadmill being different from his skiing image. Based on
the information, we improved the system so that it would change the incline and speed
gradually and that it could reproduce small changes in incline before applying it to the
subjects again. He reported that the movement of the treadmill became more like their
skiing image.

It was thus confirmed that the system enabled the subject to response similarly
to when he ski in the real situation, which is an important requirement for simulation
training to be used for the improvement of motor learning efficiency, and therefore
it was suggested that the system could be used to promote motor learning of cross-
country skiers. However, tasks for the future also became clear that we need to
further improve the validity of the system by such means as using computer graphics
for stimulus presentation and bringing in VR and AR more actively for giving back
qualitative and quantitative feedback.
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