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Evaluation of walking characteristics obtained by the measurement device of MP joint range of motion
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Abstract: During walking, the movement of the toe plays an important role. The purpose of this study is the development
of devices that can easily measure dynamic range of motion of MP joint during walking. To measure the dynamic range of
motion of MP joint during walking, we used an angle sensor that is capable of convert to voltage. The field experiments
were conducted with healthy 8 younger. In the results of the experiments, there was a difference between the movement of
the toe in the left and right foot. However, the difference between the left and right foot in the time of the gait cycle was
not. These results are considered to be a difference in the walking characteristics of the left and right foot. Consequently, it
is considered that the device and system can be used to measure the dynamic range of motion of the MP joint during
walking.
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Fig.1 Angle sensor(left) and pressure sensor(right)
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Table 1 Experimental results of accuracy test
foot falt toe off swing phase
No  device ImageJ device ImageJ device ImageJ
value[deg] value[deg] value[deg] value[deg] value[deg] value[deg]
1 03 0 61.9 62.3 16.3 147
2 02 0 546 56.3 174 156
3 0 0 592 58.6 52 8.3
4 -04 0 538 533 02 0
5 04 0 60.8 58.9 12.8 15.8

(b) accuracy test of No.5
Photograph of accuracy test

(a) accuracy test of No.4
Fig.5
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Fig.6  An experimental result of one gait cycle
Table 2 Subject data (Left foot)
Subject 1 Gait cycle Stance Suing MP joint Stance - Suing
umber lsec] phase phase ldeg] phase phase
[sec] [sec] [ [
1 085 057 0.28 504 67 33
2 085 0.55 0.30 55.6 65 35
3 083 051 032 46.9 61 39
4 085 056 0.29 313 66 34
5 085 0.56 029 436 66 34
6 085 0.54 0.30 36.8 64 36
1 088 0.56 032 428 64 36
8 0.94 059 035 420 63 37

mean£3D 0.86+003 056+002 0314002 45.1+6.5 64£2 36+2

Table 3 Subject data (Right foot)

Subject 1 Gatoycle 21 OWME gy Stnoe Swing
umber lsec] phase phase ldeg] phase phase
[sec] [sec] M 4]

1 0.85 055 0.30 347 65 39
2 0.85 053 032 35.6 62 38
3 082 052 0.30 313 63 37
4 087 055 032 500 63 37
5 0.86 0.5 0.31 39.1 64 36
6 085 055 0.30 503 64 36
1 087 054 033 378 62 38
8 0.92 0.5 037 33.6 60 40

mean£SD 0.86+0.03 054£001 032£002 398+66 63+2 3742
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