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Hand Gesture Recognition
Using Illiminance Sensor Built in Mobile Device
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Abstract: Recently, gesture recognition for intuitive operation has attracted interest. There are gesture
recognition studies using mobile devices as well as dedicated devices. The studies with mobile devices, how-
ever, have a requirement for additional instruments or issues such as the power consumption and the privacy
using a camera. In this paper, we propose a new method to hand gesture recognition using an illuminance
sensor built in mobile device. The illuminance sensor allow the gesture recognition not to require dedicated
equipments and to consider the power consumption and privacy issues. We verified the recognition accu-
racy in the proposed method given unknown data, users, and lighting environments to confirm effectiveness.
Furthermore, we implemented a web browser and a music player as applications supporting hand gesture
operations using the proposed method and presented effectiveness in situations such as which do not allow a
user to operate with touch and where a user can operate without confirm the screen.
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Fig. 1 Five kinds of hand gestures.
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Fig. 2 Illuminance change by hand gestures.
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Fig. 5 Experimental situation on the recognition accuracy.
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Table 2 Result of leave-one-out cross-validation.
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Hide | 96.8% | 0.0% 2.1% 1.1% 0.0%
Roll 0.0% | 95.4% | 2.9% 1.4% 0.4%
Up 0.7% 0.0% | 94.3% | 0.4% 4.6%
Down | 1.4% 0.0% 1.4% | 93.6% | 3.6%
Slash | 0.0% 0.0% 3.2% 0.4% | 96.4%
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Table 3 Result of leave-one-user-out cross-validation.

Hide Roll Up Down | Slash
95.4% | 96.1% | 90.1% | 96.8% | 91.8%
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Table 4 Result of leave-one-illuminance-out cross-validation.

Hide Roll Up Down Slash
96.1% | 98.2% | 94.3% | 97.9% | 95.4%
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Table 5 Result of leave-one-out cross-validation by threshold

and illuminance convergence completed time.
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