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EEG-based Information Control System for Smartphones
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Abstract: Electroencephalogram (EEG) is commonly used for recording and analyzing brain activity; it
has attracted an attention for aiding disabled people, but they need to wear high restriction headgear for
acquiring high quality EEG based on many standard positions, 10 to 20, on the head surface. Meanwhile,
smartphones are now one of the most frequently used simple and convenient mobile devices for acquiring
information, but people should operate the smartphones still using hands even though wearable devices, e.g.,
Google Glass, are rapidly spreading. So, why cannot you control your mobile devices by thinking? EEG
has a potential to enable people to control information directly by brain activity. Your favorite song can be
selected without browsing, even your smartphone in the pocket; and it can also prevent risks while driving
or walking. We have developed a hands-free information controllable system of practical use for controlling
applications based on user intentions by using a wearable EEG device and smartphones. In this paper, we
discuss our user intention extraction method and evaluate its effectiveness in a variety of situations.
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Fig. 1 System configuration diagram
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Fig. 2 Screenshot of processing flow of our application
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Table 1 Results of intention extraction by presenting a black

picture
SVM  v-SVM  vp-SVM
Subject A | 61.0%  68.3% 71.7%
Subject B | 63.3% 73.3% 76.7%
Subject C | 64.0%  71.7% 88.3%
Subject D | 70.0% 85.0% 85.0%
Subject E | 54.0% 63.3% 66.7%
Subject F | 64.7% 76.7% 76.7%
Subject G | 61.0% 75.0% 81.7%
Average | 64.6%  74.6% 78.1%
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Table 2 Results of intention extraction in a mental arithmetic

task
SVM  v-SVM  vp-SVM
Subject A | 80.0% 91.7% 100.0%
Subject G | 70.0% 75.0% 91.7%
Subject H | 66.7%  75.0%  100.0%
Subject 1 75.0% 91.7% 100.0%
Average 72.9%  83.3% 97.9%
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Table 3 Results of intention extraction while walking

SVM v-SVM vp-SVM
Subject A | 80.0% 100.0% 100.0%
Subject C | 61.7% 75.0% 100.0%
Subject G | 70.0% 100.0% 100.0%
Average 70.6% 91.7% 100.0%
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Table 4 Results of intention extraction while standing

SVM v-SVM vp-SVM
Subject A | 71.7% 91.7% 100.0%
Subject C | 71.7%  91.7% 91.7%
Subject G | 83.0% 100.0% 100.0%
Average 75.5% 94.5% 97.2%
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