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Abstract: Brain-computer interface (BCI) based on speech imagery can help patients with speech impairment to restore language
communication ability to a certain extent. This is a relatively new paradigm at present,and it has gradually attracted attention due
to its advantages of being friendly to subjects and high degree of freedom. However, there are few studies comparing the neural
mechanism differences and classification effects between different speech imagining paradigms. Therefore, this paper focuses on
the analysis of the neural mechanism and classification accuracy of the speech imagination experimental paradigm. We recruit
twelve healthy subjects to perform two paradigms of speech imagining tasks, analyze the time domain, frequency domain, and
spatial domain characteristics of the EEG data during the subject’s speech imagination,and classify and identify the data samples
under the two paradigms. Experimental results show that the average classification accuracy of speech imagery and idle state is
80.6% when the screen is black while performing the verbal imagery task, and 74.2% when performing two different verbal
imagery tasks. This research has a positive effect on the paradigm design of speech imagination BCI system, the development of
asynchronous system and its popularization and application.
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Fig.2 The arrangement position of electrodes
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FP1 (b) and during different speech imagery tasks (c)
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Fig. 4 Time-frequency analysis diagrams under different paradigms (a) and different speech imagery tasks (b)
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Table 1 Classification results of 12 subjects in idle state

The spatial patterns of imagining 'right" and

and when performing speech imagery

WA — R
ik (R B4 LB BRI (RAZ 0 B e 2 IR bR
CSP+SVM RCSP+SVM CSP+SVM RCSP+SVM
1 90.0% 96.7% 63.3% 63.3%
2 63.3% 66.7% 80.0% 90.0%
3 83.3% 80.0% 60.0% 66.7%
4 90.0% 86.7% 66.7% 66.7%
5 60.0% 66.7% 56.7% 70.0%
6 70.0% 73.3% 60.0% 73.3%
7 83.3% 86.7% 70.0% 76.7%
8 86.7% 93.3% 66.7% 63.3%
9 66.7% 73.3% 70.0% 80.0%
10 66.7% 70.0% 63.3% 63.3%
11 80.0% 83.3% 60.0% 70.0%
12 83.3% 90.0% 86.7% 93.3%
EH O 77.0%+10.9%  80.6%+10.4%  67.0%+8.8%  73.1%+10.2%
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Table 2  Classification results of 12 subjects performing

two different imagining tasks

R — FloEa v
ik (RS 1013 38 S BB B A ) (R 10137 38 S LR R k)
CSP+SVM RCSP+SVM CSP+SVM RCSP+SVM
1 56.7% 73.3% 60.0% 66.7%
2 63.3% 76.7% 73.3% 66.7%
3 53.3% 70.0% 56.7% 80.0%
4 73.3% 93.3% 70.0% 76.7%
5 66.7% 70.0% 66.7% 76.7%
6 66.7% 66.7% 70.0% 63.3%
7 63.3% 70.0% 66.7% 80.0%
8 63.3% 66.7% 56.7% 66.7%
9 63.3% 73.3% 66.7% 70.0%
10 76.7% 76.7% 56.7% 76.7%
11 63.3% 70.0% 70.0% 70.0%
12 80.0% 83.3% 76.7% 76.7%
K 65.8%E7.7%  T4.2%ET7.7%  65.9%+6.8%  72.5%+5.9%
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