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An intelligent perception and gesture recognition technology
for wearable piano-playing glove

Ye Sufen'?, Lai Jizhou"?, Lyu Pin"?, Zhu Chaoqun'”

(1.College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2. Jiangsu University Key Laboratory of Internet of Things and Control Technology, Nanjing 211106, China)

Abstract ; Piano-playing glove is one kind of emerging intelligent wearable equipment. By using the multi-inertial sensors in glove, the
gesture of piano player can be real-time perceived and analyzed. The learners can know in real-time whether the playing gesture is right.
Thus, the efficiency and interest of piano learning can be improved and the cost of learning can be reduced effectively. Different from
gestures in other application fields, piano playing gestures have the characteristics of diversity, rapidity, large dynamics and strong time-
varying. In this study, the piano playing gesture recognition system based on inertial data glove and infrared detecting rod is designed. A
method of gesture recognition for piano playing based on machine learning is proposed. The output of inertia data gloves and infrared
detection rods are used as data sample. According to the characteristics of piano playing gestures, multi-modal gesture features are
extracted. Hierarchical recognition algorithm is adopted to improve the recognition effectiveness. Experimental results show that the proposed
recognition method can better meet the needs of gesture recognition in piano playing. The recognition accuracy rate is better than 99%.
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Fig.1 The gesture recognition system for piano playing
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algorithm for piano playing gesture
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Table 1 The statistical features based on time domain
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Table 2 The spatial-based features
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Table 3 The coupling feature between fingers
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Fig.6  The flow chart of hierarchical recognition

algorithms for piano playing gesture
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Table 4 The accuracy of piano-playing gesture recognition
by different methods

4HL et Ik ARG TT
EiaEl 89. 83 99. 66
52 4 90. 22 99. 66
34 91. 06 99. 50
4 88.72 99. 83
SFIIHHRNE L % 89. 85 99. 66
1 0/017 0,037 0.015 0,024 0.024 0.031 0.000 0.000 0.000 0.000 0.000 0.016 0.000

2| 0.029 ULZIR 0.020 0.015 0.019 0.098 0.000 0.125 0.036 0.029 0.219 0.000 0.000 0.000-
3] 0.021 0.029 {E0] 0.015 0.019 0.000 0.117 0.000 0.000 0.000 0.000 0.000 0,008 0.000-
4 0.011 0.000 0.000 (UEZE) 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000
5/ 0.005 0.000 0.014 0.000 IRAEN 0.000 0.000 0.000 0.161 0.000 0.156 0.000 0.000 0.006
1/2-0.000 0.012 0.017 0.005 0.014 [RFARO0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1/3; 0.019 0.002 0.014 0.000 0.000 0.000 [(XFEWO0.000 0.000 0.000 0.000 0.000 0.004 0.000-
1/4) 0.005 0.000 0.000 0.000 0.000 0.000 0.000 [URFEH0.000 0.000 0.000 0.000 0.000 0.000-
1/510.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000
2/4-0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 _000 0.000 0.000 0.000
2/51-0.000 0.002 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1/2/31-0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0001
1/3/5/0.027 0.000 0.000 0.000 0.010 0.000 0.008 0.000 0.018 0.000 0.000 0.000 0.025
1/2/3/5[0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.031 0.000 0.000

1 2 3 4 5 12 13 U4 s 24 25 123 135 127305
I 3 W RP S A VSl

Fig.9 The confusion matrix of traditional method
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Fig.10  The confusion matrix of improved method in this paper
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