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Development of an Equilibrium Sensation Measuring System for Human Being
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This paper describes the development of the new type equilibrium sensation measuring system
for human with handicap in the equilibrium sensation. The medium and small hospital could not
use the developed equilibrium sensation measuring system, because it is very high prices.
Therefore, the new type system should be developed to measure the numerical value of the
equilibrium sensation in human with handicap. In this paper, First, two 3-axis force/moment
sensors which can measure force Fz, moments Mx and My simultaneous were designed and
manufactured, second, the high speed measuring device which can acquire the output from two
3-axis force/moment sensors, third, the new type equilibrium sensation measuring system was
developed, then the characteristic test of the developed equilibrium sensation measuring system
carried out, it is confirmed that the system could measure the swing body of human with
handicap.
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Fig. 1 Structure of three-axis force/moment sensor (force
Fz, moment Mx and My)
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(a) Finite element mesh of the model

(b) Deformed shape of the model under force Fz

(c) Deformed shape of the model under moment Mx or My
Fig. 2 Finite element mesh and deformed shape of the
mode! under force Fz, moment Mx or My
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Fig. 3 Aftaching positions of each strain-gage of each
sensor
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Table 1 Strains from Finite element method

Sensor Strain(um/m)
€11 €c1 12 €c2 €
Fz 242 -242 242 -242 968
Mx 261 -261 261 -261 1044
My 261 -261 261 -261 1044
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Fig. 4 Manufactured 3-axis force/moment sensors
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Fig. 5 Block diagram of measuring device
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Fig. 6 Photograph of manufactured measuring device
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Fig. 7 Photograph of manufactured equilibrium sensation

measuring system
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Fig. 8 Experimental set up of the equilibrium sensation
measuring system
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(b) Added weight of left foot and right foot of test man
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Fig. 9 Results of the characteristic tests
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