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Abstract

The necessity of the joint motion measurement is increasing in the field of the physica
rehabilitation or the sports measurement. In the past, it has been difficult that we have measured a
joint angle without invasions and restraints because we have used huge facilities such as a strain
gauge, a potentiometer and a fiber optics. And DLT Method that calculates from optica space
coordinates with CCD camera is out of makers and large-scale system and takes a long time to
analyze results when we measure making markers on.

In this paper, we measure the joint motion with the tri- Axial acceleration sensor that is inexpensive
and simple. We diminate a torque on a joint from the joint model of a two-link chain, the mass of
body segments and the gravity acceleration. Additionaly, by gplying this method, we suggest a new
method to check the possibility of dislocation after the hip replacement arthroplasty
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Fig.1 State of the joint angle measurement
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Fig.12 Result of the flexing action (1)
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Fig.14 Object of the motion (wheelchair)

Fig.15 Toilet used to measure

Fig.16 Object of the motion (sit on the floor Japanese style)
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Fig.19-Fig.20
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Fig.19 Result of the instant senior (wheelchair)
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Fig.21-Fig.22
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Fig.21 Result of the instant senior (sit on the floor Japanese style)
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Table 1

Table 1 Average of the measuring result

Angle[deg]

deg Nm deg Nm
93.1403] 60.7409 |[( ) 100.5235] 89.3505
91.7921] 63.9371 96.2035] 113.2562
118.0045] 101.416 122.8088] 134.4563
76.829] 79.5804| [( ) 91.0354] 160.2195
81.9627] 87.7387 88.6439] 148.9164
92.2822] 91.0248 105.4767] 144.3046
99.2376] 139.215 () 124.8553] 171.5081
94.6332| 167.755 119.7115] 140.9576
112.9891] 195.786 132.1958] 264.026
100.3354] 168.237] |( ) 103.9109] 255.0981
99.31655] 186.895 100.0225| 284.807
117.4529] 243.582 112.6864] 272.2686
78.5198] 760.917| () 79.6498| 750.3351
71.169] 408.663 65.0516| 798.8892
78.9578] 238.908 89.8961] 265.3359
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Appendix

Appendix 1 ACB302

Appendix 1.1

Appendix 1.

Input

12V

Table Al Specifications

Acceleration Range + 19.6m/s"2
Rated Voltage 3.0vDC
Supply Voltage (Vcc) 2.7 55VDC
Frequency Response DC 15Hz
Sensitivity (Vcc=3.0V) 10.2mV(m/s"2)

Linearity 2.50%

Transverse Sensitivity 4%
Offset Voltage 15V
Current Consumption (Vcc=3.0V) 0.1mA
Operating Temperature -20 70
Storage Temperature -40 85

Dimension 9.0x 9.0x 7.0mm
Mass 1.30

ACB302

220kQ

Fig.A1 Circuit diagram
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Appendix 3

Fig.A2 Fig.A3
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Fig.A2 Flexing action
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