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Center of Gravity Measuring System for Nursing

Koichi Ogawa( Faculty of Science and Technology,Tokyo Denki University)

Synopsis

Generally, analysis of nursing posture in motion, which is called body mechan-
ics, is carried out by taking photographs or video recording. This study attempted
to develop a new kind of measuring system for analyzing nursing motions by reac-
tion forces, the center of gravity and the loci of the center of gravity. The center of
gravity measuring system developed allows the analyst to automatically obtain the
center of gravity and reaction forces against the floor during nursing motion such
as transferring a patient from a sitting position on a bed side to sitting in a wheel
chair, or assisting a patient to rise to a sitting position from a lying position. The
reaction forces and center of gravity are mostly measured by the use of a large
forceplate. The force detection device of the forceplate is normally used strain
gages type load cells. It can be measured the reaction forces, and the center of
gravity is able to calculate by the use of experimentally obtained force data. How-
ever, there is a size limitation for the forceplate used in these analyses of moving
posture. The center of gravity measuring system consists of a pair of shoe-sized
forceplates (called "force-shoes"), two displacement sensors, four potentiometers
for the angle of the force-shoes, a dynamic strain meter and a note-type microcom-
puter. It is possible to obtain data such as reaction forces, the center of gravity, the
loci of the center of gravity, a base of support area and a foot position, simulta-
neously. The movable foot range of the subject in this system was within one meter
and the error between the detected and calculated position was within four milli-

meters.



