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Research and Validation of EEG feedback relaxation training system

Zhang Lixin', Hao Xinyu', Liu Shuang®, An Xingwei’, Ming Dong'’

(1.College of Precision Instruments and Optoelectronics Engineering , Tianjin University , Tianjin 300072 ,China ;
2. Academy of Medical Engineering and Translational Medicine , Tianjin University , Tianjin 300072 , China)

Abstract:In recent years, fast-paced life has led to a gradual increase in the incidence of emotional disorders.In order to alleviate
people’s tension and anxiety , this paper builds a relaxation training system in the form of online real-time feedback of EEG. The system
extracts the relative power of the brain a-wave index as feedback value and feeds it back to the user in the form of visual animation.
Finally, 20 healthy subjects were subjected to EEG feedback relaxation training to verify the effectiveness of the system. The results
showed that the SAS score of the self-rating anxiety scale of the subjects in the experimental group was reduced obviously, and there was
significant difference (#=2.411, P<0.05). Through the analysis of the relative total power of the resting EEG a-wave index before and
after training, in the experimental group, the relative total power of the a-wave index measured after training is significantly higher than
that of the previous measurement, and has significant difference (1=-4.256, P<0 .05); but this phenomenon is not observed in the
control group.The above results show that the training system can achieve the effect of making the subject feel relaxed and the emotional
reaction tends to be calm.
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Fig.1 The flow chart of relaxation training
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Fig.2 Relaxation training feedback interface
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Table 1 The relative total power of the a-wave index

of three subjects for two consecutive days

REx FHRALE AR 1 A 2 FEA 3
(cpz)37 0.244 4 0.2322 0.252 6
(pz)46 0.245 7 0.232 4 0.2523

EERS
(poz)54 0.228 7 0.228 7 0.244 3
(0z)59 0.252 4 0.236 8 0.246 5
37 0.253 4 0.253 4 0.253 7
46 0.252 4 0.252 4 0.2520

2R
54 0.2533 0.2533 0.247 7
59 0.254 9 0.254 9 0.245 7

R2 6 MUFRARSEMN o HIEHETRIHE
Table 2 The relative total power of the a-wave index

of different leads in the 6 subjects

REA 37 46 54 59
1 0.2232 0.225 4 0.2232 0.2259
2 0.226 4 0.226 9 0.2319 0.228 4
3 0.222 6 0.224 9 0.223 0 0.2242
4 0.232 6 0.2329 0.229 3 0.229'5
5 0.222 8 0.223 4 0.2235 0.222 6
6 0.226 8 0.229 6 0.220 2 0.2237
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