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Action Classification of Sewing Operations

based on Hands Posture and Fingertip Forces
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This paper describes a classification method of sewing operation using operator’s hands posture and fingertip
force. We construct a measurement system which is mainly consists of an RGBD sensor and fingertip force sensors
made of strain gauges. The sensors measure operator’s hands posture and fingertip force. We make sewing operations
classification model using these two kinds of data. The proof experiment shows that the proposed method can not only
classify sewing actions, but can also extract the operator’s motion data in detail.
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Fig. 2 Classification model of hands posture and Fingertip force
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Fig. 3 Sewing task procedure
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Fig. 4 Experiment environment and camera view
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Table 1 Classification result

recall precision F1 score
posture based 0.652 0.617 0.630
force based 0.628 0.641 0.624
concatenate 0.727 0.805 0.757

Table 2 Confusion matrix based on fingertip force model

classl class2 class3 class4 class5 class6  class 7

class1 | 6895 68 0 0 0 0 0
class 2 701 5409 368 714 485 377 1281
class 3 246 2235 26402 498 152 0 2417
class 4 0 954 36 745 21 0 524
class 5 0 272 41 16 3667 358 695
class 6 0 261 105 58 467 2568 85

class 7 349 1365 1750 218 401 17 7452

Table 3 Confusion matrix based on concatenate model

classl class2 class3 class4 class5 class6  class 7

class1 | 7272 131 0 1 0 0 0

class 2 213 6480 73 1457 203 475 470

class 3 0 1464 28166 169 404 69 1673

class 4 0 402 41 1718 0 0 99
class 5 0 328 1 0 4052 191 456
class 6 4 45 39 14 49 2811 0

class 7 17 1112 672 239 1586 188 7736
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Fig. 5 Strain gauge output in measurement of sewing
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