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Mobile Robot Control via Electroencephalography-based Recognition
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This paper describes mobile robot control via electroencephalography-based recognition. The recognition is based on time-
frequency domain analysis based on continuous wavelet transformation (CWT). Through experiments, we demonstrate that the

recognition can achieve direction control of a mobile robot.
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Fig. 1 Experimental System

Table 1 Experience Condition
Electrode Placement | C3,C4,P3,P4,01,02,F7,F8
T3,T4,T5,T6,Fz (Fig.2)
Reference Electrode | Al,A2 (Fig.2)
Sampling FRQ. 1024H =
Sampling Duration - 1.0s .
Band Pass Filter 0.53 ~ 30Hz

Fig. 2 Electrode Placement(Ten-Twenty Electrode System)
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Table 2 Recognition Results(%):(Correlation Pattern Matching)
Known Unknown
People | Left Right | Left Right | Ave.
42.0 70.0 | 38.0 760 | 57.0
58.0 48.0 | 52.0 420 | 47.0
68.0 58.0 | 64.0 60.0 | 62.0
58.0 62.0 | 440 68.0 | 56.0
40.0 7001 16.0 80.0 | 48.0
Ave. 53.2 61.6 | 42.8 65.2
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Fig. 3 Samples of Wevelet Transformation

Table 3 Recognition Results(%):(Wavelet Correlation Pattern
Matching)

Known Unknown
People | Left  Right | Left Right | Ave.
96.0 98.0 | 940 82.0 | 88.0
940 8401 72.0 - 66.0 | 69.0
80.0 88.0 | 560 56.0 | 56.0
80.0 680|620 60.0 | 61.0
980 940 [ 960 92.0 | 94.0
Ave. | 89.6 864 | 76.0 712
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Fig. 4 Robot and Goal
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Fig. 5  Electroencephalography-based Control Logic
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Fig. 6 Experimental Results of Robot Control
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‘Table 4 Experimental Result
| Goal Wrong Judge
People | Left Right | Left Right
A 2710 1/10 | 4/20 -6/20
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510 3/10. ) 1720  6/20
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