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The test-retest reliability of binary classification between mental
arithmetic and motor imagery in functional near-infrared

spectroscopy brain computer interface

Ma Jian’ ai, Zheng Yanchun, Wang Ling, Wang Daifa
(School of Biological Science and Medical Engineering, Beihang University, Beijing 100191)
Abstract

In this paper, two classical paradigms, mental arithmetic and right-hand motor imagery are utilized in the
fNIRS-BCI binary classification and the test-retest reliability is investigated in terms of classification accuracy, clas-
sification feature and brain activation response strength. Three repeated experiments sessions are conducted on 10
male subjects over a month span and use the mean value of oxygenated hemoglobin (HBO) as classification feature
and SVM as classification method. Results show that in terms of classification accuracy, intra-session and inter-ses-
sion classification accuracies have good test-retest reliability. Then the intraclass correlations coefficients, the quan-
tity of significant activated channels and the same location of significant activated channels are used to evaluate the
test-retest reliability of mean features and brain activation response strength. The results show that the test-retest re-
liability of the classification accuracy is highly consistent with the reliability of mean features and brain activation
response strength for all subjects. This study show that for the majority of subjects, mental arithmetic and right-
hand motor imagery paradigm have a good test-retest reliability, which provides a useful theoretical support for the
real application of fNIRS-BCI.

Key words: functional near-infrared spectroscopy, brain computer interface ( BCI) , test-retest reliability,

mental arithmetic, right-hand motor imagery, mean oxygenated hemoglobin
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