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Brain-computer interface(BCI) and brain-machine interface(BMI) have been come into

the research limelight. The outer computer and machine are controlled by brain activity and the
discriminated boundary, which are detected with near-infrared spectroscopy(NIRS) or electroen-
cephalograph(EEG). In this paper, we propose a new boosting algorithm for BCI using probabilistic
data interpolation. In our model, interpolated data are generated by probabilistic distribution and
assorted around errors instead of weights in the conventional Adaboost. By the interpolated data,
the discriminated boundary is identified to control the outer machine effectively. We apply our
method to arithmetic test with NIRS, and discuss the usefulness of our method.
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Fig. 1: Selection of Error Data by Data Interpolation
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Fig. 2: pdi-Boosting Algorithm
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Fig. 3: Experiment
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Fig. 4: Timing Protocol of Experiment
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Fig. 5: Waveforms of Left Chanel Detected by NIRS
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Table 1: Correct Rate and Number of Interpolation
Data

Corrected Inter. Data
Model || Rate(%) | (for next step) | TRD | CHD
My 91.22 404 490 490
My 92.24 414 894 490
M; 93.67 428 904 490
pdi-B.
(TRD) 95.31
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Table 2: Correct Rate for Subjects

Sub. | FTP(%) [ 7SO | S0 (%) | T.R.(%)
OA0O 90.33 90.29 90.51 91.04
0 BO 93.69 93.47 93.33 94.78
oco 92.13 88.37 88.01 94.16

Ave. 92.13 91.62 92.06 93.10
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Table 3: Comparison between Proposed Model and
Others

pdi-B. | Adaboost | Multiboost | REPtree
Sub. || (%) (%) (%) (%)
A 91.04 90.33 90.38 90.33
B 94.78 94.24 93.57 93.69
C 94.16 94.39 92.96 92.92
Ave. 93.10 92.54 92.14 92.13
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