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Abstract
Attention is one of important cognitive functions in human affecting on the selectional concentration of relevant
events and ignorance of irrelevant events. The discrimination of attentional and inattentional status is the first step
to manage human’s attentional capability using computer assisted device. In this paper, we newly combine the
non-linear recurrence pattern analysis and spectrum analysis to effectively extract features(total number of 13) from
the electroencephalographic signal used in the input to classifiers. The performance of diverse types of
attention-inattention classifiers, including supporting vector machine, back-propagation algorithm, linear discrimination,
gradient decent, and logistic regression classifiers were evaluated. Among them, the support vector machine classifier
shows the best performance with the classification accuracy of 81 %. The use of spectral band feature set
alone(accuracy of 76 %) shows better performance than that of non-linear recurrence pattern feature set
alone(accuracy of 67 %). The support vector machine classifier with hybrid combination of non-linear and spectral

analysis can be used in later designing attention-related devices.
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Figure 2. Extracted Non-linear Features
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Table 1. Compare of Classifiers based on Features

SVM | BP | LDA | GDA | LR

All 65 48 46 46 46

TP Non-linear | 62 57 39 54 58

Spectrum | 59 40 33 48 49

All 7 24 26 26 26

FN Non-linear | 10 15 33 18 14

Spectrum 13 32 39 24 23

All 51 57 57 50 52

TN Non-linear | 34 36 39 41 31

Spectrum | 50 56 50 50 45

All 20 14 14 21 19

FP Non-linear | 37 35 32 30 40

Spectrum | 21 15 21 21 26

All 90.28 | 66.67 | 63.89 | 63.89 | 63.89

Sen(s(f/zi)vity Non-linear | 86.11 | 79.17 | 54.17 | 75 | 80.56
Spectrum | 81.94 | 55.56 | 45.83 | 66.67 | 68.06
All | 71.83 | 80.28 | 80.28 | 70.42 | 73.24
Spe(coi/gdty Non-linear | 47.89 | 50.70 | 54.93 | 57.75 | 43.66
Spectrum | 70.42 | 78.87 | 70.42 | 70.42 | 63.38
All | 8112 73.43 | 72.03 | 67.13 | 68.53

Accuracy

%) Non-linear | 67.13 | 65.03 | 54.55 | 66.43 | 62.24
0

Spectrum | 76.22 | 67.13 | 58.04 | 68.53 | 65.73
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