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Study on Quialitative Analysis of the Cello Bowing
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In this study, we investigated arm muscles usage patterns in playing different strings of the cello. We first measured
maximum arm stretch forces in different directions by a spring scale. We found almost linear increase of the arm force in
terms of the angle between frontal plane and the stretch direction. This fact provides some interesting hints in playing the
cello, especially the middle two strings which suffers from the wesk arm force. Then, we performed a set of experiments to
find some evidence of the above force differences. The experimental results supported our hypothesis of the weakness of arm
force. Furthermore we found that by naturally moving the body such weakness was completely compensated.
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