
Page 1/2

Identi�cation of Visual Imagery by
Electroencephalography Based on Empirical Mode
Decomposition and an Auto-Regressive Model
Yunfa Fu 

Kunming University of Science and Technology
Anmin Gong 

Chinese People's Armed Police Force Engineering University
Qian Qian 

Kunming University of Science and Technology
Wei Zhang 

Kunming Medical University
Lei Zhao  (  ynzhaolei@foxmail.com )

Kunming University of Science and Technology https://orcid.org/0000-0003-2775-0031

Research

Keywords: Visual imagery, EEG, Empirical mode decomposition, AR model, Brain-computer computer
computer interface

Posted Date: June 29th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-610143/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-610143/v1
mailto:ynzhaolei@foxmail.com
https://orcid.org/0000-0003-2775-0031
https://doi.org/10.21203/rs.3.rs-610143/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/2

Abstract
The traditional imagery task for brain−computer interfaces (BCIs) consists of motor imagery (MI) in
which subjects are instructed to imagine moving a certain part of their body. This kind of imagery task is
di�cult for subjects. In this study, we used a less studied yet more easily performed type of mental
imagery—visual imagery (VI)—in which subjects are instructed to visualize a picture in their brain to
implement a BCI. In this study, 18 subjects were recruited and instructed to observe one of two visual-
cued pictures (one was static, while the other was moving), and then imagine the cued picture in each
trial. Simultaneously, electroencephalography (EEG) signals were collected. Hilbert-Huang Transform
(HHT), auto-regressive (AR) models and the combination of empirical mode decomposition (EMD) and
AR were used to extract features, respectively. A support vector machine (SVM) was used to classify the
two kinds of VI tasks. The average, highest, and lowest classi�cation accuracies of HHT were
68.143.06%, 78.33%, and 53.3%, respectively. The values of the AR model were 56.292.73%, 71.67%, and
30%, respectively. The values obtained by the combination of EMD and the AR model were 78.402.07%,
87%, and 48.33%, respectively. The results indicate that multiple VI tasks were separable based on EEG,
and that the combination of EMD and an AR model used in VI feature extraction was better than that of
an HHT or AR model alone. Our work may provide ideas for the construction of a new online VI-BCI.
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