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Gait Analysis System based on Kinematic Analysis of Trunk Trajectory

Tatsunori NISHI

The purpose of this study is to quantify the features of hemiplegic gait by a triaxial accelerometer attached to
the back lumbar area (L3). We measured displacement of L3 on walking and defined 5 characteristics based on
asymmetric diversity of hemiplegic gait. Exp.1:To evaluate effectiveness of the characteristic, we verified relation-
ship between the characteristics and Brunnstrom Stage. The experimental result indicated that 5 characteristics
were effective in quantitative evaluation of the seriousness of hemiplegic gait. In addition, we developed a gait
assessment system to estimate Brunnstrom Stage. Exp.2:To observe process of improvement, we applied PCA
to 5 characteristics. The experimental result indicated that primary component were effective in quantitative

evaluation of the process of improvement.
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Table 3 Result of BS Classification

BS.III BS.IV BS.V BS.VI | Accuracy|%)]
BS.III 15 2 0 0 88.2
BS.IV 0 35 4 2 85.4
BS.V 0 1 42 7 83.7
BS.VI 0 1 0 46 97.9
Total 88.96
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Table 4 Subject Characteristics

Age Sex Paretic side Pathogenesis BS Experimental Period(Mesured Number)
Subject A | 41 M Left 2009/3/26  III 43days(4 times)
Subject B | 37 M Left 2009/4/18  1III 43days(4 times)
Subject C| 80 F Left 2009/7/29 IV 43days(4 times)
Subject D | 44 M Right 2009/9/2 IV 43days(4 times)
Subject E | 71 M Right 2009/10/12 IV 15days(2 times)
Subject F | 66 M Left 2009/4/5  V 15days(2 times)
Subject G| 63 M Left 2009/5/25 VI 15days(2 times)
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Table 5 Result of BS Classification(Exp2)

BS.III BS.IV BS.V BS.VI
BS.IIT 8 0 0 0
BS.IV 0 10 0 0
BS.V 0 0 2 0
BS.VI 0 0 0 2
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Table 6 Result of PCA

Principal  Eigenvalue Contribution Accumulated
Components Ration Contribution Ratio
1 3.114 0.6238 0.624
2 0.881 0.1765 0.8003
3 0.412 0.0825 0.8828
4 0.340 0.0681 0.9509
5 0.245 0.0491 1.0000
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Table A.1 Comparison of the measurement between ac-
celerometer and motion capture

Accelerometer Motion Capture error(% )

Mean(SD) Mean(SD)
X[em]  8.46(0.20) 7.98(0.19) 7.12
Ylem]  6.78(0.22) 7.19(0.04) 5.72
Zlem] 133.32(0.03)  136.54(0.03) -2.36
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