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Abstract

We have proposed a method for extracting optimal regions of interest (ROI) through
the selection of optimized channels, using machine learning classifiers and genetic algo-
rithms in relation to functional near-infrared spectroscopy (fNIRS) data. Classifiers in
machine learning have been used for determining labels belonging to test data. By using
classifiers in the proposed method when determining object functions through optimiza-
tion of existing discriminant functions, identifying the brain function area related to a
particular subject is possible. In feature extraction, dynamic time warping (DTW) is used
to extract any similarity in f{NIRS data, and brain function areas are identified for a certain
subject through classification by the support vector machine (SVM) and feature extrac-
tion using the genetic algorithm(GA). We confirmed the extraction of the areas related to
working memory(WM) and results related to the brain function network by applying the

proposed method to a time series of cerebral blood flow during a reading span test(RST).
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Table 1 Preparation of fNIRS time series data

Preparation Value
Moving Averagel[s] 10
High Pass Filter[Hz| | 0.001
Low Pass Filter[Hz] 0.5
Table 2 Preparation of fNIRS time series data
Moving Average[s] | 10
High Pass Filter[Hz| | 0.001
Low Pass Filter[Hz] | 0.5
Table 3 SVM Parameters
SVM parameter Value
Cost parameter 1
Kernel Polynomial kernel
Dimension 3
Table 4 GA Parameters
Parameter Value
Population number 1000
Generation number 50
Crossover rate 0.7
Mutation rate 0.3
Gene number 70
Crossover method 2 point crossover
Selection method | Tournament selection (tournament number:7)
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Fig. 3 Arrangement of fNIRS device (left) and each probe and channel (right)
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Table 5 Accuracy of left temporal region

channel Accuracy[%)]
7.11, 13, 14, 21, 22, 24 89.47
11, 13, 14, 21, 22, 24 73.68
7,13, 14, 21, 22, 24 52.63
7,11, 14, 21, 22, 24 63.16
7,11, 13, 21, 22, 24 68.42
7,11, 13, 14, 22, 24 89.47
7,11, 13, 14, 21, 24 84.21
7,11, 13, 14, 21, 22 89.47

Table 6 Accuracy of forehead

channel Accuracy[%)]
9,11, 14, 15, 17, 18 97.73
11, 14, 15, 17, 18 68.42
9,14, 15, 17, 18 89.47
9,11, 15, 17, 18 84.21
9,11, 14, 17, 18 78.95
9,11, 14, 15, 18 84.21
9,11, 14, 15, 17 57.89

Table 7 Accuracy of right temporal region

channel Accuracy[%]
1,2, 4,6,9, 11,12, 14 84.21
2,4,6,9, 11, 12, 14 68.42
1,4,6,9, 11,12, 14 57.89
1,2,6,9,11, 12, 14 57.89
1,2, 4,9, 11, 12, 14 63.16
1,2, 4,6, 11, 12, 14 78.95
1,2,4,6,9,12, 14 68.42
1,2,4,6,9, 11, 14 73.68
1,2,4,6,9, 11, 12 57.89




Table 8 Extracted Channels and Accuracy

Extracted channel | Accuracy [%)]
base line 89.47
Right: 1 73.68
Right: 4 84.21
Right: 5 68.42
Right: 6 73.68
Right: 7 84.21
Right: 10 84.21
Right: 11 78.95
Right: 14 84.21

Left: 6 78.95
Left: 15 73.68
Left: 16 84.21
Left: 17 84.21
Left: 22 84.21
Front: 1 78.95
Front: 6 84.21




