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A COMPARISON OF MOTION ANALYSIS BETWEEN AN OPTICAL MOTION
CAPTURE SYSTEM AND AWEARABLE DEVICE-BASED MOTION
CAPTURE SYSTEM BY USING ACCELERATION AND GYRO SENSORS
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To inform the mechanism how to improve the abilities of patients, outcomes of rehabilitation should be
evaluated. When rehabilitation outcome are quantified or visualized, they greatly contribute to rehabilitation
treatments. In the present study, we compared, via acceleration and gyro sensors, the Vicon optical motion
capture system and the Moff-Soku wearable device —based motion capture system. Each physical motion was
simultaneously recorded with each motion capture system. Because the Vicon motion analysis system is now
the most accurate, we examined its correlation with the Moff-Soku systems. Variables of upper limb motion,
such as the shoulder’s range of motion, were measured in 8 volunteer subjects. We found that, the average
difference of each range of motion between the systems was 2.65 to 5.62 degrees. We believe that errors of
Moff-Soku systems can be reduced if its bands are attached at more appropriate positions, or if trunk rotation
more restricted. The Moff-Soku wearable device—based motion capture system is less expensive, easily used,
and can be applied to various motion analysis environments. This system deserves widespread acceptance for
quantifying or visualizing outcoms of rehabilitation.

(Tokyo Jikeikai Medical Journal 2018;133:95-105)
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Fig. 3. Time sequential angle change of shoulder backward extension
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Fig. 5. Time sequential angle change of shoulder horizontal extension
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Fig. 7. Time sequential angle change of shoulder external rotation
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Table 2. Range of each motion of each research participant Table 3 Range of each motion of each research participant

(Vicon) (Moff-Soku)
oy e 1[EH 2[\H 3mH s FEBk 1[EH 2[EH 3mEH
e S ) (%) (%) Y ) (%) (%)
& 1 43.52 37.54 35.85 fif 1 48.55 4361 41.87
2 37.43 40.09 44.78 2 38.22 39.24 43.85
3 59.45 60.57 57.41 3 61.48 62.47 63.68
4 41.42 44.25 48.71 4 42.94 45.32 50.63
5 33.98 36.47 37.10 5 35.61 38.91 39.11
6 36.26 45.01 41.68 6 40.78 48.88 46.27
7 34.18 34.34 37.59 7 29.62 33.57 37.56
8 25.05 27.82 29.52 8 25.63 28.21 33.39
ALz 1 67.86 61.03 59.43 Sz 1 65.39 59.02 58.02
2 69.39 70.74 70.23 2 58.05 58.54 58.34
3 68.67 66.04 71.13 3 64.15 67.67 72.68
4 54.58 62.03 61.56 4 64.37 71.69 71.35
5 69.64 70.08 68.90 5 76.04 75.66 75.98
6 63.10 66.11 68.11 6 63.41 61.45 66.86
7 70.61 70.10 70.51 7 74.97 72.02 72.30
8 63.49 63.32 64.79 8 67.92 68.22 69.77
TR 1 31.58 31.12 31.26 TRSEAd 1 33.52 33.65 32.64
2 30.36 31.33 29.27 2 30.47 36.98 31.37
3 54.39 44.29 46.28 3 62.34 51.14 51.30
4 31.06 31.42 31.82 4 34.46 36.42 35.65
5 24.04 28.34 28.68 5 31.16 35.20 33.65
6 44.05 43.13 39.07 6 50.96 53.90 52.24
7 52.97 52.12 40.90 7 54.58 52.62 43.87
8 27.94 29.71 27.61 8 33.21 35.04 33.90
)d 1 55.19 53.64 61.29 AN iE 1 59.30 57.98 67.02
(%) 2 67.25 55.42 73.69 (%) 2 69.72 57.28 73.99
3 80.72 79.45 84.60 3 77.45 76.97 77.86
4 51.13 58.34 58.47 4 53.28 63.80 63.58
5 56.47 57.80 53.72 5 65.31 65.28 61.66
6 61.34 64.45 57.23 6 65.65 67.89 64.20
7 68.45 69.51 70.91 7 77.24 79.95 82.81
8 61.78 57.57 60.62 8 68.71 64.75 67.20
s\1iE 1 60.88 59.62 59.73 s\1ie 1 65.08 62.89 61.51
(%) 2 66.73 57.24 62.16 (&%) 2 70.36 57.19 64.72
3 63.70 62.52 64.81 3 68.80 69.51 71.77
4 64.77 67.86 60.38 4 70.92 73.76 67.58
5 72.34 69.94 67.03 5 81.83 78.86 74.93
6 80.59 82.11 77.97 6 85.29 87.86 82.40
7 54.07 62.54 60.23 7 60.14 68.07 67.16
8 76.91 70.56 79.58 8 82.86 75.65 77.42
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Table 4. Range of each motion of each research participant (Error between Vicon and Moff-Soku)

SHATER E%ﬁ 1[EH 2 (8 H RIEIE| S fE R ff 72
ZIn# (%) (%) (%) (%) (%)

e 1 5.03 6.07 6.01 5.70 0.48

2 0.80 0.85 0.94 0.86 0.06

3 2.03 1.90 6.27 3.40 2.03

4 1.52 1.08 1.91 1.50 0.34

5 1.63 2.43 2.01 2.02 0.33

6 453 3.88 4.59 4.33 0.32

7 4.56 0.78 0.04 1.79 1.98

8 0.58 0.39 3.87 1.61 1.60

AN 1 2.47 2.01 1.41 1.96 0.44

2 11.34 12.20 11.89 11.81 0.36

3 453 1.62 1.55 2.57 1.39

4 9.79 9.66 9.79 9.75 0.06

5 6.40 5.58 7.08 6.35 0.61

6 0.31 4.66 1.24 2.07 1.87

7 4.37 1.92 1.79 2.69 1.18

8 4.44 4.90 4.97 4.77 0.24

IR R 1 1.94 2.53 1.38 1.95 0.47

2 0.11 5.66 2.10 2.62 2.30

3 7.94 6.85 5.02 6.60 1.21

4 3.40 5.01 3.83 4.08 0.68

5 7.12 6.86 4.97 6.32 0.96

6 6.91 10.77 13.17 10.28 2.58

7 1.61 0.50 2.97 1.69 1.01

8 5.27 5.33 6.29 5.63 0.47

A iE 1 4.11 4.34 5.73 4.73 0.72

(%) 2 2.48 1.86 0.30 1.54 0.92

3 3.27 2.48 6.74 4.16 1.85

4 2.14 5.46 5.11 4.24 1.49

5 8.85 7.48 7.94 8.09 0.57

6 4.31 3.44 6.97 4.90 1.50

7 8.78 10.43 11.90 10.37 1.27

8 6.93 7.18 6.58 6.90 0.25

AN 1 4.20 3.27 1.78 3.08 1.00

(%) 2 3.63 0.05 2.56 2.08 1.50

3 5.10 6.99 6.96 6.35 0.88

4 6.15 5.90 7.20 6.42 0.56

5 9.49 8.92 7.89 8.77 0.66

6 4.70 5.75 4.43 4.96 0.57

7 6.07 5.54 6.93 6.18 0.58

8 5.95 5.09 2.17 4.40 1.62

Table 5. Error of the range of each motion between Vicon and Moff-soku
s HSE HEEMED BLEESAED ok

i 2.65 1.84 3.83 0.75
PAN I 5.25 451 6.26 0.71
TRP-fH 4.90 3.44 6.34 0.64
NiiE (%) 5.62 4.41 6.91 0.51
SiE (B5) 5.28 4.11 6.27 0.43
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