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A Study of Gesture Recognition
with Sensor-contained Mobile Devices

KAZUYA MURAO,! TsuTomu TERADA,2 Al YANO,T3
RYUICHI MATSUKURAT® and S10J1RONIsHIOf!

Recently, along with a downsizing of computers, there has been increasing interests in
sensor-contained devices and their applications. Especially, mobile phones or video game
controllers using gesture recognition technologies would enable intuitive operations such
as scroll and drawing 3D objects. However, the number of sensors installed on the device
is basically one, and influences on the recognition accuracy in the case of using multiple
sensors has not been tackled on. Moreover, the influence of the variety of gestures has not
been examined. In this paper, we hold experiment capturing 27 kinds of gestures with 9
accelerometers and gyroscopes, and investigate influences on the recognition accuracy by
changing the number and the place of sensors and the variety of gestures.
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Table 1 Sensors installed on the devices —
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Table 2 List of Gestures
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Table 3 Cluster precision for each number of sensors. (Whole waveform)

SIEGIEGEIENGE
1 2 3 4 5 6 7 8 9
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OO0 | 0830 0837 0.841 0.845 0848 0.850 0.852 0851 0.857
oo 0.966 0969 0972 0973 0973 0973 0972 0974 0.977
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Table 4 Cluster precision for each number of sensors. (For first one second)
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oo 0970 0.973 0974 0975 0975 0975 0975 0975 0.969
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Table 5 Sensor allocations of top-5 in Cluster precision. (Accelerometers/For first one second)
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Table 6 Sensor allocations of top-5 in Cluster precision. (Gyroscpoes/For first one second)
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Table 7 Sensor allocations of top-5 in Cluster precision. (Accelerometers+Gyroscopes/For first one second)
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Table 8 Cluster precision for each gesture. (Individual average) Table 9 Cluster precision for each gesture with nine sensors. (Mixture of all subjects)

ooooo ooo 10 10000 10 20000 10 gooooo ooo ooo oo
ogoo ooo oagd ooo oood od ooogd ogoo oo 1& 0.868 0.386 0.864
1& 1.000 0.860 0.994 1.000 0.912 0.991 1.000 0.905 0.994 23\ 0.570 0.434 0.707
2& 1.000 0.843 | 1.000 0.990 0.893 | 1.000 0.973 0.898 | 1.000 3&* 0.895 0.596 | 0.932
3& 1.000 0.904 | 1.000 1.000 0.868 | 1.000 1.000 0.879 | 1.000 ALY 0.812 0.699 | 0.851
4& 1.000 0.947 1.000 1.000 0.913 1.000 1.000 0.910 1.000 53 0.362 0.185 0.323
5“ 0.970 0.852 0.979 0.956 0.840 0.974 0.959 0.828 0.979 5@ 0.473 0.209 0.611
6@‘ 0.968 0.850 | 0.986 0.949 0.829 | 0.980 0.963 0.807 | 0.986 70 0.727 0.701 | 0.678
7°D 0.992 0.906 | 1.000 1.000 0.916 | 0.994 || 0.969 0.908 | 1.000 gD“ 0.615 0.646 | 0.570
8D° 0.992 0.928 | 1.000 1.000 0.947 | 0.994 || 0.967 0.936 | 1.000 97~ 0.874 0.236 | 0.823
9= 1.000 0.926 | 1.000 1.000 0.916 | 1.000 1.000 0.908 | 1.000 16& 0.521 0.524 | 0.645
105 0.992 | 0975 | 1.000 | 0.975 | 0933 | 1.000 | 0979 | 0.956 | 1.000 114 0534 | 0379 | 0.466
ll@ 0.984 0.948 0.991 0.980 0.927 0.983 0.989 0.940 0.991 12655@ 0.500 0.815 0.822
120888 | 0794 | 0984 | 0994 | 0734 | 0975 | 1.000 | 0.812 | 0994 | 0.994 138857 | 0487 | 0846 | 0.842
13@555 0.795 0.990 | 1.000 0.735 0.990 | 1.000 0.807 1.000 | 1.000 14 1.000 0.212 | 1.000
14 1.000 0.923 | 1.000 1.000 0.814 | 1.000 1.000 0.955 | 1.000 15 0.739 0.356 | 0.734
15" 0.992 0.873 | 0.994 0.983 0.873 | 0.994 || 0.973 0.881 | 0.994 16% 0.522 0.211 | 0.461
16% 1.000 0.867 1.000 0.960 0.766 0.985 0.985 0.842 1.000 17‘% 0.987 1.000 1.000
17‘% 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1@ 0.782 1.000 1.000
1@ 1.000 1.000 | 1.000 0.996 1.000 | 1.000 1.000 1.000 | 1.000 141 0.583 0.178 | 0.529
193 0.957 0.791 0.953 0.923 0.689 0.952 0.901 0.798 0.953 2d;| 0.460 0.208 0.429
Zdj 0.945 0.814 | 0.954 0.910 0.772 | 0.959 0.901 0.820 | 0.954 21—D 0.412 0.377 | 0514
21“|:| 0.923 0.782 0.943 0.873 0.737 0.910 0.915 0.742 0.943 zﬂ“ 0.441 0.422 0.478
ZE" 0.913 0.846 0.940 0.878 0.785 0.907 0.920 0.769 0.940 23@ 0.527 0.301 0.524
23@ 0.934 0.764 0.913 0.915 0.743 0.896 0.913 0.775 0.913 24$ 0.480 0.212 0.455
24$ 0.915 0.731 0.901 0.893 0.725 0.868 0.887 0.717 0.901 25@ 0.655 0.909 0.901
25@ 0.992 1.000 | 1.000 0.968 1.000 | 1.000 1.000 1.000 | 1.000 2624 0.685 0.651 | 0.774
ZGE 1.000 0.982 | 1.000 1.000 0.955 | 0.990 1.000 0.982 | 1.000 27@] 0.428 0.612 | 0.670
A3 0.982 0.982 | 1.000 0.973 0.957 | 0.989 0.991 0.980 | 1.000 oo 0.627 0.493 | 0.689

oo 0.964 0.899 | 0.983 0.948 0.877 | 0.976 0.956 0.894 | 0.983
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