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Kinetics of shoulder girdle during baseball pitching using musculoskeletal model
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It is known that measuring scapular movement is one of challenging task,
because the scapular moves in the wide range under the soft tissues including skin, fat, and
muscles. We successfully measured it by using scapular surface mapping approach (SSM) which is
composed of an 8 x 7 matrix of reflective markers. Each marker is 2.5 cm apart from the adjacent
markers. The heights, lengths, and angles were extracted from the matrix. The data were utilized as
independent variables in multiple regression analyses. The relative position and angles of the
scapular local coordinate system to the thorax coordinate system were analysed, based on the
calibration session. In acromion marker cluster method, we found obvious noise around the instant of

ball release, while noise disappeared in the SSM. The results of kinetics indicated that the net
force at shoulder joint was not diminished, but even increased the peak values.
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