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On bowing skills in playing string instruments with less energy consumption

WO TR Tt il e

Koichi Furukawa Toshiki Masuda Takeshige Nishiyama

MR E U R R ANEIER P F U R b
Graduate School of Business Innovation, Kaetsu University Cellist

O BRI R REBEOR - AT 4 TR

Graduate School of Media and Governance, Keio University

Bowing is one of the most fundamental and difficult tasks in playing string instruments. In this paper, we focus bowing
techniques with little energy consumption. We utilize the force generated at hip and back muscles to move the bow by
delivering it to the upper limb through the back and the shoulder. We propose a new skill of keeping the head still while
moving the neck forward in achieving such difficult tasks as changing the bowing direction at the tip of the bow with strong
accent. We try to explain the new technique in terms of dynamics such as whip motion, action-reaction low and a stationary
wave mode of the vibration system with fixed-free ends. At the same time, we select suitable terminologies to explain the

skills issued by a professional player and compare them with skills induced by dynamics.
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