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Classification of the Gait Motion when Turning Corner Naturally
-Range of motion of hip joint on the out-of-sagittal plane required for wearable robot-
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The curving motion in the daily living environment was not analyzed enough. However, such out-of-sagittal
plane motion is required for a wearable assistant robot to be used in such complex environment. Thus, in this study,
various natural turning motion of the human was recorded using corner paths with different radius and different
stepping timing. As a result of cluster analysis using maximum and minimum pelvis and lumbar angle as the
representative parameters of the whole turning motion, five turning strategies, which were also characterized by the
range of motion of hip rotation angles, were identified. In addition, the range of motion of hip joint which is required

for corner turning became clear.
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Table 1 Range of motion of lower leg joints

Group 1 Group 2 Group 3 Group 4 Group 5
) max | 3.47+4.03° 3.57+5.86 3.40£5.01 6.31 + 4.09 458 +£2.70
i‘f b ot min | -31.40+6.08 | -33.56 +7.42 | -28.48+8.03 | -32.10 £ 4.17 | -26.18 + 3.26
E _ max 4.95 + 2.46 6.48 £ 3.23 5.50+2.63 | 10.00 +4.70 2.58+1.43
Fip add min | -1041+393 | -8.82+3.38 | -8.17+164 | -935+210 | -7.98+218
) max | -1.70 £5.03 0.66 + 4.82 3.13+5.95 | -3.39+4.73 2.77+3.22
i‘f Fip ot min | -29.55+8.03 | -29.93+6.93 | -25.99 + 6.51 | -28.57 £3.90 | -27.13 + 2.65
§ Hip add max 2.01+4.29 144 +3.98 1.67+3.76 | -415+3.21 3.25+1.91
min | -10.39+2.39 | -11.18 +2.87 | -10.33+3.18 | -16.58 £+2.94 | -7.93+1.75
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