
(ȺɄȷɁȺȾ, ȾɋȹȽȾɃɆ ȺɅũɃɈ: ɇ2ȺȹȾ-03661) 
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ɆɡůəŮɡɩɜ  

  

  



 

 

ȺˊɑˊŮŭɞ ȹɘɎɢɡůɖɠ: ȹɖɛɧůɘɞ  

ɆɡɛűɤɜɖɗŮɑůŬ ȼɛŮɟɞɛɖɜɑŬ: ɀɐɜŬɠ 11, 27/06/2021 

ɄɟŬɔɛŬŰɘəɐ ȼɛŮɟɞɛɖɜɑŬ: ɀɐɜŬɠ 12, 29/07/2021 

ȺɜɧŰɖŰŬ ȺɟɔŬůɑŬɠ: ȺȺ3 ȿɞɔɘůɛɘəɧ ȹɘŬůɨɜŭŮůɖɠ ɆɡůəŮɡɩɜ 

ɈˊɞŮɜɧŰɖŰŬ: Ⱥ3.2 Ɉɚɞˊɞɑɖůɖ ɆɡůŰɐɛŬŰɞɠ əŬɘ ȸɘɓɚɘɞɗɐəɖ ȿɞɔɘůɛɘəɞɨ 

ɇɨˊɞɠ: ȿɞɔɘůɛɘəɧ 

ɆŰɎŭɘɞ Ȱɔəɟɘůɖɠ:  ŰŮɚɘəɧ  

Ȱəŭɞůɖ: v1.0  

Ʉɚɐɗɞɠ ɆŮɚɑŭɤɜ: 26 

ɃɜɞɛŬůɑŬ ȷɟɢŮɑɞɡ: D3_2_v1.0_final.docx 

ɄŮɟɑɚɖɣɖ:   

ɇɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ ŬˊɞŰŮɚŮɑ Űɖɜ ŰŮɢɜɘəɐ ŰŮəɛɖɟɑɤůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŭɘŬůɨɜŭŮůɖ Űɤɜ 

ŬɘůɗɖŰɐɟɤɜ. ȽŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɖɜ ŮˊɘəɞɘɜɤɜɑŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ɛŮ Űɞ ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ 

(middleware) Űɞɡ NeuroMkt ˊɞɡ ŮˊɘŰɡɔɢɎɜŮɘ Űɞɜ ůɡɔɢɟɞɜɘůɛɧ Űɤɜ ŮŰŮɟɞɔŮɜɩɜ ůɖɛɎŰɤɜ. Ɇəɞˊɧɠ Űɞɡ ˊŬɟɧɜŰɞɠ 

ŮɔɔɟɎűɞɡ ŬˊɞŰŮɚŮɑ ɖ ˊŬɟɞɢɐ ɞŭɖɔɘɩɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɛŮŰŬɔɚɩŰŰɘůɖ, ŮɔəŬŰɎůŰŬůɖ əŬɘ ɢɟɐůɖ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŭɘŬůɨɜŭŮůɖ Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ɔŮɜɘəɧŰŮɟŬ ɧɚɤɜ Űɤɜ ůɡůəŮɡɩɜ ˊɞɡ 

ŮɛˊɚɏəɞɜŰŬɘ ůŰɘɠ əŬŰŬɔɟŬűɏɠ Űɞɡ NeuroMkt. ɄɏɟŬ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ɞŭɖɔɑŮɠ, ˊŬɟɏɢɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ 

ɛŮ Űɖɜ ɞɟɔɎɜɤůɖ Űɞɡ ŬˊɞɗŮŰɖɟɑɞɡ, ůɡɜɐɗɖ ˊɟɞɓɚɐɛŬŰŬ əŬɘ Űɖɜ Ůˊɑɚɡůɖ Űɞɡɠ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ˊŬɟŬŰɑɗŮɜŰŬɘ 

əŬɘ ɛŮɟɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ɢɟɐůɖɠ. 

 

 

 

 

 

 

 

 

 

Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ɏɔɔɟŬűɞ ŬɜŰɘəŬŰɞˊŰɟɑɕɞɡɜ ɛɧɜɞ Űɘɠ ŬˊɧɣŮɘɠ Űɞɡ ŭɖɛɘɞɡɟɔɞɨ əŬɘ ɖ ȺɡɟɤˊŬɥəɐ 

Ȱɜɤůɖ/ȺɈȹȺ-ȺɇȷȾ ŭŮɜ ŮɡɗɨɜŮŰŬɘ ɔɘŬ Űɡɢɧɜ ɢɟɐůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɐɜ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ůŰɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ 

ˊŬɟɏɢɞɜŰŬɘ ɤɠ ɏɢɞɡɜ əŬɘ ŭŮɜ ˊŬɟɏɢŮŰŬɘ əŬɛɑŬ Ůɔɔɨɖůɖ ɧŰɘ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ŮɑɜŬɘ əŬŰɎɚɚɖɚŮɠ ɔɘŬ ɞˊɞɘɞŭɐˊɞŰŮ ůɡɔəŮəɟɘɛɏɜɞ ůəɞˊɧ. Ƀ 

ɢɟɐůŰɖɠ ɢɟɖůɘɛɞˊɞɘŮɑ ŬɡŰɏɠ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ɛŮ ŬˊɞəɚŮɘůŰɘəɧ əɑɜŭɡɜɞ əŬɘ Ůɡɗɨɜɖ. 
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ɄɜŮɡɛŬŰɘəɐ ɘŭɘɞəŰɖůɑŬ 

 

É ɄɜŮɡɛŬŰɘəɐ ɘŭɘɞəŰɖůɑŬ 2020 Űɖɠ əɞɘɜɞˊɟŬɝɑŬɠ NeuroMkt ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ: 

 

1. Ⱥɗɜɘəɧ ȾɏɜŰɟɞ ȰɟŮɡɜŬɠ əŬɘ ɇŮɢɜɞɚɞɔɘəɐɠ ȷɜɎˊŰɡɝɖɠ (ȺȾȺɇȷ)  

2. ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ (ȷɄŪ) 

3. ɀɀS ȹȽȷūȼɀȽɆɇȽȾȼ A.E (MMS) 

4. ȹȽȷɀȷɁɇȼɆ ɀȷɆɃɈɇȼɆ ȷ.Ⱥ. ɆɃɈɄȺɅ ɀȷɅȾȺɇ (ɀȷɆɃɈɇȼɆ)  

 

ȷɄȷũɃɅȺɈȺɇȷȽ ŬɡůŰɖɟɎ ɖ ŬɜŬŭɖɛɞůɑŮɡůɖ, ɞɚɘəɐ, ɛŮɟɘəɐ ɐ ˊŮɟɘɚɖˊŰɘəɐ ŬɜŬˊŬɟŬɔɤɔɐ, ɖ əŬŰɎ ˊŬɟɎűɟŬůɖ ɐ 

ŭɘŬůəŮɡɐ Űɤɜ əŮɘɛɏɜɤɜ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŰɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ ɛŮ ɞˊɞɘɞɜŭɐˊɞŰŮ Űɟɧˊɞ (ɖɚŮəŰɟɞɜɘəɧ, ɛɖɢŬɜɘəɧ, 

űɤŰɞŰɡˊɘəɧ, ɖɢɞɔɟɎűɖůɖɠ ɐ Ɏɚɚɞ), ɢɤɟɑɠ ˊɟɞɖɔɞɨɛŮɜɖ ɔɟŬˊŰɐ ɎŭŮɘŬ Űɤɜ ɛŮɚɩɜ Űɖɠ əɞɘɜɞˊɟŬɝɑŬɠ. 

 

ɀŮ ŮˊɘűɨɚŬɝɖ ˊŬɜŰɧɠ ŭɘəŬɘɩɛŬŰɞɠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

ɈɚɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ȹɟɎůɖɠ ȺɅȺɈɁɋïȹȼɀȽɃɈɅũɋ-ȾȷȽɁɃɇɃɀɋ əŬɘ 

ůɡɔɢɟɖɛŬŰɞŭɞŰɐɗɖəŮ Ŭˊɧ Űɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ əŬɘ Ůɗɜɘəɞɨɠ ˊɧɟɞɡɠ ɛɏůɤ Űɞɡ Ⱥ.Ʉ. 

ȷɜŰŬɔɤɜɘůŰɘəɧŰɖŰŬ, ȺˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬ & ȾŬɘɜɞŰɞɛɑŬ (ȺɄȷɜȺȾ) (əɤŭɘəɧɠ ɏɟɔɞɡ: ɇ2ȺȹȾ-

03661) 

 



 

 

ȽɆɇɃɅȽȾɃ ȺũũɅȷūɃɈ 

 

ɴˁʵˇˋʹ ɶ˃ʶˊˇ˃ʹ˄ʾʰ ɽˈʴˇˌ ɮ˄ʰʻʶ˗ˊʹˋʹˌ ɮ˄ʰʻʶ˖ˊʺʻʹˁʶ ʰˉˈ 

v0.1 (alpha) 27/05/2021 ɮˊ˔ʽˁʺ ʷˁʵˇˋʹ ˃ʶ ˍˇ˄ ʃʾ˄ʰˁʰ ʃʶˊʽʶ˔ˇ˃ʷ˄˖˄ 

ʴʽʰ ˄ʰ ʵʽʰ˃ˇʽˊʰˋˍʶʾ ˋˍʹ˄ ˁˇʽ˄ˇˉˊʰ˅ʾʰ ˁʰʽ ˄ʰ 

ʶʴˁˊʽʻʶʾ ʰˉˈ ˍˇ˄ ˋˎ˄ˍˇ˄ʽˋˍʺ 

ʊ˗ˍʹˌ ɼʰ˂ʰʴʱ˄ʹˌ 

v0.2 (beta) 16/07/2021 ʁ˂ˇˁ˂ʺˊ˖ˋʹ ˉˊˇˋʻʺˁʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˁʰʽ 

ʰˉˇˋˍˇ˂ʺ ˉˊˇˌ ʶˋ˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ 

ʊ˗ˍʹˌ ɼʰ˂ʰʴʱ˄ʹˌ 

v1.0 (final) 20/07/2021 ɲʽˇˊʻ˗ˋʶʽˌ ʶˋ˖ˍʶˊʽˁˇˏ ʰ˅ʽˇ˂ˇʴʹˍʺ ɼˎˊʽʱˁˇˌ ʄʾˋˁˇˌ 

v1.0 (final) 26/07/2021 ɮ˄ʰʻʶ˗ˊʹˋʹκɳˉʽˁˏˊ˖ˋʹ ʅˉˏˊˇˌ ɿʽˁˇ˂ˈˉˇˎ˂ˇˌ 

v1.0 (final) 29/07/2021 ɴʴˁˊʽˋʹ ʰˉˈ ˍˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˎˉʶˏʻˎ˄ˇ ɹ˖ʱ˄˄ʹˌ ɼˇ˃ˉʰˍˋʽʱˊʹˌ 

    

 

ȿȽɆɇȷ ɆɈɁȺȽɆūȺɅɃɁɇɋɁ 

 

ʊˇˊʷʰˌ ʂ˄ˇ˃ʰ ʅˍˇʽ˔ʶʾʰ ɳˉʽˁˇʽ˄˖˄ʾʰˌ 

ɳɼɳʆɮ ʊ˗ˍʹˌ ɼʰ˂ʰʴʱ˄ʹˌ fkalaganis@iti.gr 

ɳɼɳʆɮ ɼ˗ˋˍʰˌ ɱʶ˖ˊʴʽʱʵʹˌ kostas.georgiadis@iti.gr  

ɮʃɸ ɼˎˊʽʱˁˇˌ ʄʾˋˁˇˌ riskoskyriakos@gmail.com  

ɳɼɳʆɮ ʅˉˏˊˇˌ ɿʽˁˇ˂ˈˉˇˎ˂ˇˌ nikolopo@iti.gr 

ɳɼɳʆɮ ɹ˖ʱ˄˄ʹˌ ɼˇ˃ˉʰˍˋʽʱˊʹˌ ikom@iti.gr  
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ȾɈɅȽɃɇȺɅȷ ɆȼɀȺȽȷ 

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɏɔɔɟŬűɞ ůɡɜɞŭŮɨŮɘ Űɖɜ ˊɟɤŰŬɟɢɘəɐ ɏəŭɞůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŭɘŬůɨɜŭŮůɖ Űɤɜ 

ůɡůəŮɡɩɜ/ŬɘůɗɖŰɐɟɤɜ. 

Ƀɘ ɓŬůɘəɞɑ ɎɝɞɜŮɠ Űɞɡ ˊŬɟŬŭɞŰɏɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ɞŭɖɔɑŮɠ ɛŮŰŬɔɚɩŰŰɘůɖɠ əŬɘ Űɘɠ ɞŭɖɔɑŮɠ ŮɔəŬŰɎůŰŬůɖɠ. 

ȷɟɢɘəɎ, ˊŮɟɘɔɟɎűŮŰŬɘ ŬɜŬɚɡŰɘəɎ ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖ ɛŮŰŬɔɚɩŰŰɘůɖ Űɞɡ ˊɖɔŬɑɞɡ əɩŭɘəŬ ůŮ 

ŮəŰŮɚɏůɘɛŬ ŬɟɢŮɑŬ. ȾŬŰɧˊɘɜ, ŭɑɜŮŰŬɘ ŬɜŬɚɡŰɘəɐ ˊŮɟɘɔɟŬűɐ ɔɘŬ Űɖ ɢɟɐůɖ Űɤɜ ˊŬɟŬɢɗɏɜŰɤɜ ŮəŰŮɚɏůɘɛɤɜ ŬɟɢŮɑɤɜ. 

ɄɏɟŬ Ŭˊɧ ŰŬ ŬɜɤŰɏɟɤ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɔɑɜŮɘ ŮɛűŬɜɐɠ ɖ ɢɟɖůɘɛɧŰɖŰŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ ŭɘŬůɨɜŭŮůɖɠ Űɤɜ ůɡůəŮɡɩɜ 

ŭɑɜɞɜŰŬɘ ɛŮɟɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ɢɟɐůɖɠ Űɞɡɠ. 

ȾŬɗɩɠ Űɞ ɚɞɔɘůɛɘəɧ Űɞɡ NeuroMkt ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ, ŮˊɘɔɟɎűŮŰŬɘ ɖ ŭɞɛɐ əŬɘ ɖ ɞɟɔɎɜɤůɖ Űɞɡ ŬˊɞɗŮŰɖɟɑɞɡ ˊɞɡ 

űɘɚɞɝŮɜŮɑ Űɞɜ ˊɖɔŬɑɞ əɩŭɘəŬ Űɞɡ ɏɟɔɞɡ. 

ɇɏɚɞɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮɟɘəɏɠ Ŭˊɧ Űɘɠ ˊɘɞ ůɡɜɐɗŮɘɠ ŮɟɤŰɐůŮɘɠ əŬɘ əɞɘɜɧŰɡˊŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ 

ˊŬɟɞɡůɘŬůŰɞɨɜ əŬŰɎ Űɖ ɛŮŰŬɔɚɩŰŰɘůɖ ɐ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ŭɘŬůɨɜŭŮůɖɠ Űɤɜ ůɡůəŮɡɩɜ. 

 

 

 

 

 

  



 

 

ɆɈɁɇɀȼɆȺȽɆ ȾȷȽ ȷȾɅɋɁɈɀȽȷ 

 

API Application Programming Interface 

ET Eye Tracker 

EEG Electroencephalography 

LSL Lab Streaming Layer 

SDK Software Development Kit 
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1 ȺɘůŬɔɤɔɐ 7 

2 ȷɜŬůəɧˊɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ NeuroMkt 8 

2.1 ȷɘůɗɖŰɐɟŮɠ ɆɡůŰɐɛŬŰɞɠ 9 

2.2 Middleware 10 

3 ɀŮŰŬɔɚɩŰŰɘůɖ ɄɟɞɔɟŬɛɛɎŰɤɜ 11 

3.1 ȹɘŬůɨɜŭŮůɖ ɆɡůəŮɡɩɜ ȾŬŰŬɔɟŬűɐɠ 11 

3.1.1 ɄŮɟɘɓɎɚɚɞɜ ȺɟɔŬůɑŬɠ 11 
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6.1 Ʉɟɞůɗɐəɖ ɜɏɞɡ ȷɘůɗɖŰɐɟŬ 24 

 

 

  



 

 

1 ȺȽɆȷũɋũȼ 

ɇɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ ˊŮɟɘɔɟɎűŮɘ Űɖɜ ŰŮəɛɖɟɑɤůɖ ɔɘŬ Űɖɜ ˊɟɤŰŬɟɢɘəɐ ɏəŭɞůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ 

ŭɘŬůɨɜŭŮůɖ ůɡůəŮɡɩɜ Űɞɡ NeuroMkt (o əɩŭɘəŬɠ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞɠ ůŰɞ ŬˊɞɗŮŰɐɟɘɞ Űɞɡ ɏɟɔɞɡ1). ɇɞ ɚɞɔɘůɛɘəɧ 

ŭɘŬůɨɜŭŮůɖɠ ɓŬůɑɕŮŰŬɘ ůŰɖɜ C++ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ Qt framework ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊŬɟɏɢŮɘ ɏɜŬ ɔɟŬűɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ. ɇɞ ɚɞɔɘůɛɘəɧ ŬɡŰɧ ŮˊŮəŰŮɑɜŮŰŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Matlab ɛɏůɤ Űɖɠ əŬŰɎɚɚɖɚŬ ŭɘŬɛɞɟűɤɛɏɜɖɠ 

ɏəŭɞůɖɠ Űɖɠ liblsl ɔɘŬ Űɞ Matlab. 

ȼ ŭɞɛɐ Űɞɡ ŮɔɔɟɎűɞɡ ɏɢŮɘ ɤɠ Ůɝɐɠ: ɆŰɞ ȾŮűɎɚŬɘɞ 2 ɔɑɜŮŰŬɘ ɛɘŬ ŬɜŬůəɧˊɖůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɧˊɤɠ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɞ ˊŬɟŬŭɞŰɏɞ Ʉ3.1. ȾŬɗɩɠ Űɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ ŬűɞɟɎ Űɞ ɚɞɔɘůɛɘəɧ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ 

ŭɘŬůɨɜŭŮůɖ Űɤɜ ůɡůəŮɡɩɜ, ɖ ŬɜŬűɞɟɎ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɞɡɠ ŬɘůɗɖŰɐɟŮɠ əŬɘ ůŰɞ middleware. 

ɆŰɞ ȾŮűɎɚŬɘɞ 3 ˊŮɟɘɔɟɎűŮŰŬɘ ŬɜŬɚɡŰɘəɎ ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ ɛŮŰŬɔɚɩŰŰɘůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ 

ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ŭɘŬůɨɜŭŮůɖ Űɤɜ ŬɘůɗɖŰɐɟɤɜ. ɆŰɞ ȾŮűɎɚŬɘɞ 4 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ŮɔəŬŰɎůŰŬůɖɠ 

Űɤɜ ˊŬɟŬˊɎɜɤ ˊɟɞɔɟŬɛɛɎŰɤɜ. ɆŰɞ ȾŮűɎɚŬɘɞ 5 ˊŬɟŬŰɑɗŮɜŰŬɘ ɛŮɟɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ɢɟɐůɖɠ ɩůŰŮ ɜŬ ɔɑɜŮɘ ŮɛűŬɜɐɠ 

ɖ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ŭɘŬůɨɜŭŮůɖɠ ůɡůəŮɡɩɜ. ɇɏɚɞɠ, ůŰɞ ȾŮűɎɚŬɘɞ 6, ɔɑɜŮŰŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ŬˊɞɗŮŰɖɟɑɞɡ 

ˊɞɡ űɘɚɞɝŮɜŮɑ Űɞɜ əɩŭɘəŬ Űɞɡ ɏɟɔɞɡ əŬɘ ˊŬɟŬŰɑɗŮɜŰŬɘ ɛŮɟɘəɏɠ ůɡɢɜɏɠ ŮɟɤŰɐůŮɘɠ ˊɞɡ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ Űɘɠ 

ŬɜŰɑůŰɞɘɢŮɠ ŬˊŬɜŰɐůŮɘɠ. 

 

  

 

 

  

                                                      
1 https://github.com/NeuroMkt/Middleware 
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2 ȷɁȷɆȾɃɄȼɆȼ ɇɃɈ ɆɈɆɇȼɀȷɇɃɆ NEUROMKT 

ɇŬ ɚɞɔɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ NeuroMkt ŮɑɜŬɘ ŰŬ Layers, ŰŬ Modules əŬɘ ŰŬ Interfaces. 

ɇŬ ŮˊɑˊŮŭŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ɡˊɞŭɖɚɩůɞɡɜ ŰŬ ɛɏɟɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜ ŭɘŬűɞɟŮŰɘəɧ ůəɞˊɧ. 

ɇŬ modules ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ Űɘɠ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ ůŮ əɎɗŮ ŮˊɑˊŮŭɞ əŬɘ 

ŰŬ interfaces ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ əŬɗɞɟɑůɞɡɜ Űɞɜ Űɟɧˊɞ ɟɞɐɠ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ Ŭˊɧ Űɞ ɏɜŬ ůŰɟɩɛŬ ůŰɞ Ɏɚɚɞ. 

ɆŰɖɜ ȺɘəɧɜŬ 1 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɘŬ ŬűŬɘɟŮŰɘəɐ ŬˊŮɘəɧɜɘůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɧˊɤɠ ŬɡŰɐ ŬɜŬɚɨŮŰŬɘ 

ůŰɞ Ʉ3.1. 

 
ȺɘəɧɜŬ 1. ɇŬ ŭɘŬəɟɘŰɎ layers Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ ɚɞɔɘůɛɘəɞɨ Űɞɡ NeuroMkt. 

ɇɞ ˊɟɩŰɞ layer ŮɑɜŬɘ Űɞ layer ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ŮɝɡˊɖɟŮŰŮɑ Űɞ ɟɧɚɞ Űɖɠ əŬŰŬɔɟŬűɐɠ Űɞɡ ůɐɛŬŰɞɠ Ŭˊɧ Űɘɠ ůɡůəŮɡɏɠ 

ŬɘůɗɖŰɐɟɤɜ ɔɘŬ ɜŬ Űɞ ɤɗɐůŮɘ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛŬɠ. ȺəŰɧɠ Ŭˊɧ Űɞ ɡɚɘəɧ ɛɏɟɞɠ (EEG recorder, Eye-tracker əŬɘ 

ɎɚɚŬ), ɛŮŰŬɝɨ Űɤɜ modules Űɞɡ layer ŬɡŰɞɨ ŰŬɝɘɜɞɛɞɨɛŮ Ůˊɑůɖɠ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ɞŭɐɔɖůɖɠ (ɏɜŬ ɔɘŬ əɎɗŮ ůɡůəŮɡɐ 

ɡɚɘəɞɨ) ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖ ŭɘɎɗŮůɖ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ůɖɛɎŰɤɜ ɔɘŬ Űɞ middleware Űɞɡ NeuroMkt. ȷɡŰɎ 

ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ɞŭɐɔɖůɖɠ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ SDK əɎɗŮ ůɡůəŮɡɐɠ ɏŰůɘ ɩůŰŮ ɜŬ ˊŬɟɏɢɞɡɜ 

ŰŬ ůɐɛŬŰŬ ůŮ ɛɘŬ ŭɞɛɐ əŬɘ ɛɞɟűɐ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɞ middleware Űɞɡ NeuroMkt. 

ɇɞ ŭŮɨŰŮɟɞ ŮˊɑˊŮŭɞ ŮɑɜŬɘ Űɞ middleware. Ƀ ɟɧɚɞɠ ŬɡŰɞɨ Űɞɡ Ůˊɘˊɏŭɞɡ ŮɑɜŬɘ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɛŮůɞɚŬɓɖŰɐɠ ɛŮŰŬɝɨ 

Űɤɜ ůɡůəŮɡɩɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɖɠ ɡˊɧɚɞɘˊɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ NeuroMkt. ɀŮ ɎɚɚŬ ɚɧɔɘŬ, Ůűô ɧůɞɜ ɛɘŬ ɜɏŬ 

ůɡůəŮɡɐ ŬɘůɗɖŰɐɟŬ ˊɚɖɟɞɑ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Ůɘůɧŭɞɡ Űɞɡ ŮɜŭɘɎɛŮůɞɡ ɚɞɔɘůɛɘəɞɨ, Űɞ ɡˊɧɚɞɘˊɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ 

ɜŬ ɚŮɘŰɞɡɟɔŮɑ ŬˊɟɧůəɞˊŰŬ. ɆŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ NeuroMkt, Űɞ ɚɞɔɘůɛɘəɧ LabStreamingLayer ɏɢŮɘ ŮˊɘɚŮɔŮɑ ɔɘŬ 

ɜŬ ɢɟɖůɘɛŮɨůŮɘ ɤɠ ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ NeuroMkt. ɇɞ middleware ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟɑŬ modules (ɛɞɜɎŭŮɠ): Ŭ) 

Űɖɜ ȷˊɧəŰɖůɖ ɆɐɛŬŰɞɠ, ɓ) Űɖɜ ɉɟɞɜɘəɐ ȺˊɘůɖɛŮɑɤůɖ əŬɘ ɔ) Űɞɜ Ɇɡɔɢɟɞɜɘůɛɧ. ȼ ȷˊɧəŰɖůɖ ɆɐɛŬŰɞɠ ŮɑɜŬɘ ɖ 

ɛɞɜɎŭŬ ˊɞɡ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖ ɚɐɣɖ ůɖɛɎŰɤɜ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ ŬɘůɗɖŰɐɟɤɜ. Ƀ ɟɧɚɞɠ Űɖɠ ɉɟɞɜɘəɐɠ 

ȺˊɘůɖɛŮɑɤůɖɠ ŮɑɜŬɘ ɖ ˊɟɞůɗɐəɖ ɢɟɞɜɘəɩɜ ŭŮɘəŰɞŭɞŰɐůŮɤɜ ůŰŬ ɚɖűɗɏɜŰŬ ůɐɛŬŰŬ. ɇɏɚɞɠ, Űɞ ˊɘɞ ůɖɛŬɜŰɘəɧ module 

ʁʵʹʴˇʾ ɮʽˋʻʹˍʺˊ˖˄

Middleware
- ɼʰˍʰʴˊʰ˒ʺ ˋʹ˃ʱˍ˖˄            - ʃʰˊʶ˃ʲˇ˂ʺ ɲʶʽʴ˃ʱˍ˖˄

- ʋˊˇ˄ʽˁʺ ɲʶʽˁˍˇʵˈˍʹˋʹ          - ʅˎʴ˔ˊˇ˄ʽˋ˃ˈˌ 

SDK ɮ˄ʱ˂ˎˋʹˌ ʅʹ˃ʱˍ˖˄
- ɳ˅ʰʴ˖ʴʺ ɰʽˇʵʶʽˁˍ˗˄                    - ɮˉˇʻˇˊˎʲˇˉˇʾʹˋʹ

- ɼʰˍʹʴˇˊʽˇˉˇʾʹˋʹ                         - ʃˊˇ-ʶˉʶ˅ʶˊʴʰˋʾʰ

Dashboard

EEG ET ɯ˂˂ˇ



 

 

Űɞɡ middleware ŮɑɜŬɘ Űɞ module Ɇɡɔɢɟɞɜɘůɛɞɨ ˊɞɡ űɟɞɜŰɑɕŮɘ ɔɘŬ Űɞ ůɡɔɢɟɞɜɘůɛɧ Űɤɜ (ŬɟɢɘəɎ 

Ŭˊɞůɡɔɢɟɞɜɘůɛɏɜɤɜ) ůɖɛɎŰɤɜ ɛŮ ɓɎůɖ Űɘɠ ɢɟɞɜɘəɏɠ Űɞɡɠ ŭŮɘəŰɞŭɞŰɐůŮɘɠ. ɋɠ ŬˊɞŰɏɚŮůɛŬ, ŰŬ ůɐɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ 

ˊɟɞɤɗɖɗɞɨɜ ˊŮɟŬɘŰɏɟɤ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ NeuroMkt ůŮ ůɡɔɢɟɞɜɘůɛɏɜɖ ɚŮɘŰɞɡɟɔɑŬ.  

ɇɞ ŰɟɑŰɞ ŮˊɑˊŮŭɞ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛŬɠ ŮɑɜŬɘ Űɞ SDK ȷɜɎɚɡůɖɠ ɆɖɛɎŰɤɜ. Ƀ ɟɧɚɞɠ ŬɡŰɞɨ Űɞɡ Ůˊɘˊɏŭɞɡ ŮɑɜŬɘ 

Űɟɘˊɚɧɠ: Ŭ) ŮˊɘəɞɘɜɤɜŮɑ ɛŮ ŭɘŬűɎɜŮɘŬ ɛŮ Űɞ middleware, ɏŰůɘ ɩůŰŮ ɜŬ ɚŬɛɓɎɜŮɘ ŰŬ ůɡɔɢɟɞɜɘůɛɏɜŬ ůɐɛŬŰŬ, ɓ) 

ŮűŬɟɛɧɕŮɘ ɛɘŬ ŮəŰŮɜɐ ɚɑůŰŬ ŭɘŬŭɘəŬůɘɩɜ əŬɘ ɛŮɗɧŭɤɜ ɔɘŬ Űɖ ɛŮŰɎűɟŬůɖ Űɤɜ űɡůɘɞɚɞɔɘəɩɜ ŬˊɞəɟɑůŮɤɜ ůŮ 

əŬŰɎɚɚɖɚɞɡɠ ɓɘɞŭŮɑəŰŮɠ, əŬɘ ɔ) ŮˊɘəɞɘɜɤɜŮɑ ŬɡŰɞɨɠ Űɞɡɠ ɓɘɞŭŮɑəŰŮɠ ůŰɞ dashboard. 

ɇɞ ŰŮɚŮɡŰŬɑɞ ŮˊɑˊŮŭɞ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ NeuroMkt ŮɑɜŬɘ Űɞ Dashboard Űɞ ɞˊɞɑɞ ŬˊŮɘəɞɜɑɕŮɘ ɛŮ ɏɜŬɜ ŮɨɚɖˊŰɞ 

Űɟɧˊɞ ɧɚɞɡɠ ŮəŮɑɜɞɡɠ Űɞɡɠ ɓɘɞŭŮɑəŰŮɠ ˊɞɡ ŮɑɜŬɘ ɘəŬɜɞɑ ɜŬ ɡˊɞɓɞɖɗɐůɞɡɜ Űɞɡɠ ɢɟɐůŰŮɠ-ŭɘŬűɖɛɘůŰɏɠ ůŰɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭɘŬűɖɛɘůŰɘəɩɜ ɛɖɜɡɛɎŰɤɜ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ, Ŭɜ əŬɘ ůŰɖɜ ˊŬɟɞɨůŬ űɎůɖ Űɞɡ ɏɟɔɞɡ ŭŮɜ əɟɑɜŮŰŬɘ 

ŬɜŬɔəŬɑɞ, ɏɢŮɘ ɡˊɎɟɝŮɘ ˊɟɧɓɚŮɣɖ ɔɘŬ Ŭɛűɑŭɟɞɛɖ ŮˊɘəɞɘɜɤɜɑŬ Űɞɡ Dashboard ɛŮ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ ŮˊɑˊŮŭŬ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ɛɏůɤ sockets. 

2.1 ȷȽɆŪȼɇȼɅȺɆ ɆɈɆɇȼɀȷɇɃɆ 

ɇŬ SDK Űɤɜ ŬɘůɗɖŰɐɟɤɜ, ŮɑɜŬɘ Űɞ ɛɏůɞ ŮˊɘəɞɘɜɤɜɑŬɠ ŬɜɎɛŮůŬ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ əŬɘ Űɞɜ ŬɘůɗɖŰɐɟŬ əŬɘ ŬˊɞŰŮɚŮɑ 

Űɖ ɓɎůɖ ɔɘŬ ɜŬ ůŰɖɗŮɑ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɄɟɧəŮɘŰŬɘ ɞɡůɘŬůŰɘəɎ ɔɘŬ ɚɞɔɘůɛɘəɧ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ 

Űɞɜ əŬŰŬůəŮɡŬůŰɐ Űɞɡ ŮəɎůŰɞŰŮ ŬɘůɗɖŰɐɟŬ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ ůɡɚɚɞɔɐ əŬɘ ŭɘɎɗŮůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɇŬɡŰɧɢɟɞɜŬ, 

ŰŬ SDK ŬɘůɗɖŰɐɟɤɜ ŮɜůɤɛŬŰɩɜɞɡɜ ɏɜŬ ůɨɜɞɚɞ ɚŮɘŰɞɡɟɔɘɩɜ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɩůŰŮ ɜŬ ɛŮŰŬŰɟɏɣɞɡɜ ŰŬ 

ŭŮŭɞɛɏɜŬ ˊɞɡ əŬŰŬɔɟɎűɞɡɜ ɞɘ ŬɘůɗɖŰɐɟŮɠ ůŮ ˊɞɘɞŰɘəɧŰŮɟŬ əŬɘ (ŮɜŭŮɢɞɛɏɜɤɠ) ůɖɛŬůɘɞɚɞɔɘəɎ ŬɜɩŰŮɟŬ ůɐɛŬŰŬ. 

ɇɏɚɞɠ, ŰɞɜɑɕɞɡɛŮ ɧŰɘ Űɞ SDK ŮɑɜŬɘ Űɞ ɚɞɔɘůɛɘəɧ ˊɞɡ ŮˊɘəɞɘɜɤɜŮɑ Ůɡɗɏɤɠ ɛŮ Űɞ firmware Űɞɡ ŬɘůɗɖŰɐɟŬ əŬɘ ɞɟɑɕŮɘ 

Űɖɜ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ (ˊ.ɢ. ˊɞɘŬ ŭŮŭɞɛɏɜŬ ˊŬɟɏɢɞɜŰŬɘ ůŰɞɜ ɢɟɐůŰɖ-ˊɟɞɔɟŬɛɛŬŰɘůŰɐ əŬɘ ˊɞɘŬ 

ŬˊɞəɟɨˊŰɞɜŰŬɘ) əŬɘ Űɖɜ Ŭɛűɑŭɟɞɛɖ ŮˊɘəɞɘɜɤɜɑŬ (ŬɚɚŬɔɐ ůɡɢɜɧŰɖŰŬɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ, ŬɚɚŬɔɐ ɣɖűɘŬəɐɠ 

ŬɜɎɚɡůɖɠ, ə.Ŭ.). ɆŰɘɠ ŭɨɞ ŮˊɧɛŮɜŮɠ ŮɜɧŰɖŰŮɠ ŬɜŬɚɨɞɡɛŮ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ET əŬɘ EEG əŬɘ 

ˊŬɟɞɡůɘɎɕɞɡɛŮ ŮɜŭŮɘəŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ SDK ˊɞɡ ůɡɜɐɗɤɠ ůɡɜɞŭŮɨɞɡɜ ŬɡŰɞɨɠ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ. 
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ȺɘəɧɜŬ 2. ȹɘɎɔɟŬɛɛŬ ɟɞɐɠ ˊɚɖɟɞűɞɟɑŬɠ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ ůŰɞ ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ůŰŬ ŬɜɩŰŮɟŬ 

ŮˊɑˊŮŭŬ Űɘɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ. 

2.2 MIDDLEWARE 

ɇɞ ŭŮɨŰŮɟɞ layer ŬˊɞŰŮɚŮɑ Űɞ middleware Űɞɡ NeuroMkt. Ɇəɞˊɧɠ Űɞɡ ŭŮɨŰŮɟɞɡ ŬɡŰɞɨ Ůˊɘˊɏŭɞɡ ŮɑɜŬɘ ɜŬ ŬˊɞŰŮɚɏůŮɘ 

Űɞɜ ɛŮůɞɚŬɓɖŰɐ ŬɜɎɛŮůŬ ůŰɘɠ ůɡůəŮɡɏɠ Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɤɜ ɡˊɧɚɞɘˊɤɜ ɛŮɟɩɜ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ 

NeuroMkt. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŮɎɜ ɏɜŬɠ əŬɘɜɞɨɟɘɞɠ ŬɘůɗɖŰɐɟŬɠ ˊɚɖɟɞɑ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Ůɘůɧŭɞɡ (ůŮ ɧŰɘ ŬűɞɟɎ Űɞ 

ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ), Űɞ ɡˊɧɚɞɘˊŬ ɛɏɟɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ 

ŬˊɟɧůəɞˊŰŬ. ũɘŬ ŬɡŰɧɜ Űɞ ɚɧɔɞ, Űɞ ɚɞɔɘůɛɘəɧ LabStreamingLayer ɏɢŮɘ ŮˊɘɚŮɔŮɑ ɔɘŬ ɜŬ ŬˊɞŰŮɚɏůŮɘ Űɖ ɓɎůɖ ɔɘŬ Űɞ 

ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ Űɞɡ NeuroMkt. ɇɞ middleware ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ ŰɟɑŬ ŭɘŬəɟɘŰɎ modules: Ŭ) Űɖɜ ȷˊɧəŰɖůɖ 

ɆɐɛŬŰɞɠ, ɓ) Űɖɜ ɉɟɞɜɘəɐ ȺˊɘůɖɛŮɑɤůɖ əŬɘ ɔ) Űɞɜ Ɇɡɔɢɟɞɜɘůɛɧ. ȼ ˊɟɩŰɖ ɛɞɜɎŭŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖ ɚɐɣɖ 

ůɖɛɎŰɤɜ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ ŬɘůɗɖŰɐɟɤɜ. ȼ ŭŮɨŰŮɟɖ ɛɞɜɎŭŬ ŬűɞɟɎ Űɖɜ ˊɟɞůɗɐəɖ ɢɟɞɜɘəɩɜ ŭŮɘəŰɞŭɞŰɐůŮɤɜ ůŰŬ 

ɚɖűɗɏɜŰŬ ůɐɛŬŰŬ. ɇɏɚɞɠ, ɖ ˊɘɞ ůɖɛŬɜŰɘəɐ ɛɞɜɎŭŬ ŮɑɜŬɘ ɖ ɞɛɎŭŬ ůɡɔɢɟɞɜɘůɛɞɨ, ˊɞɡ ŮˊɘŰŮɚŮɑ Űɞ ůɡɔɢɟɞɜɘůɛɧ Űɤɜ 

(ŬɟɢɘəɎ Ŭˊɞůɡɔɢɟɞɜɘůɛɏɜɤɜ) ůɖɛɎŰɤɜ ůɨɛűɤɜŬ ɛŮ Űɘɠ ɢɟɞɜɘəɏɠ Űɞɡɠ ŭŮɘəŰɞŭɞŰɐůŮɘɠ. ɆɡɜŮˊɩɠ, Ŭűɞɨ ŰŬ ůɐɛŬŰŬ 

ˊŮɟɎůɞɡɜ ɛɏůŬ Ŭˊɧ ɛɏůŬ Ŭˊɧ Űɞ ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞɤɗɖɗɞɨɜ ůŰŬ ˊŮɟŮŰŬɑɟɤ ɛɏɟɖ Űɖɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ NeuroMkt.  

  



 

 

3 ɀȺɇȷũȿɋɇɇȽɆȼ ɄɅɃũɅȷɀɀȷɇɋɁ 

ȼ ˊŬɟɞɨůŬ ŮɜɧŰɖŰŬ ˊŮɟɘɏɢŮɘ ɧɚŮɠ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ɞŭɖɔɑŮɠ ˊɟɞəŮɑɛŮɜɞɡ ɜŬ ɛˊɞɟɏůŮɘ əɎˊɞɘɞɠ ɜŬ ɛŮŰŬɔɚɤŰŰɑůŮɘ, 

Ŭˊɧ Űɞɜ ˊɖɔŬɑɞ əɩŭɘəŬ, ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖ ŭɘŬůɨɜŭŮůɖ ůɡůəŮɡɩɜ.  

3.1 ȹȽȷɆɈɁȹȺɆȼ ɆɈɆȾȺɈɋɁ ȾȷɇȷũɅȷūȼɆ 

3.1.1 ɄȺɅȽȸȷȿȿɃɁ ȺɅũȷɆȽȷɆ 

ȼ liblsl əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ŮűŬɟɛɞɔɏɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ CMAKE əŬɘ Űɖɜ C++. Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ 

ŮűŬɟɛɞɔɏɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊŬɟɏɢɞɡɜ ɏɜŬ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ŮɟɔŬůɑŬɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖɜ Qt. ũɘŬ Űɖɜ 

ɛŮŰŬɔɚɩŰŰɘůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ůɡůŰɐɜŮŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ Űɖɠ ˊɘɞ ˊɟɧůűŬŰɖɠ ɏəŭɞůɖɠ Űɤɜ ŮɟɔŬɚŮɑɤɜ. Ƀ 

ˊŬɟŬəɎŰɤ ˊɑɜŬəŬɠ ˊŮɟɘɏɢŮɘ ɧɚŮɠ Űɘɠ ˊɚŬŰűɧɟɛŮɠ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ ɖ liblsl əŬɘ ůɡɜŮˊɩɠ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬɔɚɤŰŰɘůŰŮɑ. 

 

ɄɑɜŬəŬɠ 1. ɄɚŬŰűɧɟɛŮɠ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ ɖ liblsl. 

ʅˏˋˍʹ˃ʰκɾʶˍʰʴ˂˖ˍˍʽˋˍʺˌ ʇˉˇˋˍʹˊʽʸˈ˃ʶ˄ʹ ʷˁʵˇˋʹ 
ȳɜɞɛŬ Min  Max 

Windows Xp 10 (20H2) 

Visual C++ 2015 2019 (16.6) 

OS X 10.9 10.14 

XCode 9.3  

Ubuntu 16.04 20.10 

CentOS 6  

Clang 3.5 9.0.0 

g++ 6.2 9.0 

Alpine Linux <3.6 3.12 

CMake 3.12 3.18 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɜ ˊŬɟŬˊɎɜɤ ˊɑɜŬəŬ ɖ liblsl ŭɞɡɚŮɨŮɘ ŬəɧɛŬ əŬɘ ůŮ ˊɞɚɨ ˊŬɚɘɎ (ˊ.ɢ. Windows XP) ɐ ˊɞɚɨ 

ɛɘəɟɎ (ˊ.ɢ. Rasberry Pi, Android, əŰɚ.) ůɡůŰɐɛŬŰŬ. ɋůŰɧůɞ, ɞɟɘůɛɏɜŮɠ ŮűŬɟɛɞɔɏɠ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ 

ŬˊŬɘŰɐůŮɘɠ. 

3.1.2 ȺɂȷɅɇȼɆȺȽɆ 

Ƀɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ Űɖ ŭɘŬůɨɜŭŮůɖ Űɤɜ ůɡůəŮɡɩɜ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ third party ɓɘɓɚɘɞɗɐəŮɠ. ɄɟɞəŮɘɛɏɜɞɡ 

əɎˊɞɘɞɠ ɜŬ ɛŮŰŬɔɚɤŰŰɑůŮɘ Űɘɠ ŮűŬɟɛɞɔɏɠ ŬɡŰɏɠ, ŬˊŬɘŰŮɑŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ Űɤɜ ˊŬɟŬəɎŰɤ ɓɘɓɚɘɞɗɖəɩɜ: 

ǒ Qt:  Ƀɘ ˊɟɞŰŮɘɜɧɛŮɜŮɠ ŮəŭɧůŮɘɠ ɔɘŬ Űɖɜ ɛŮŰŬɔɚɩŰŰɘůɖ ŮɑɜŬɘ ɞɘ Qt5 ɐ Qt6. ȼ Qt ɢɟŮɘɎɕŮŰŬɘ ɛɧɜɞ ɔɘŬ Űɘɠ 

ŮűŬɟɛɞɔɏɠ ˊɞɡ ɏɢɞɡɜ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ɔɑɜŮɘ ɖ ɛŮŰŬɔɚɩŰŰɘůɖ Űɤɜ ŮűŬɟɛɞɔɩɜ ɛŮ Űɖɜ Qt, 

ŬˊŬɘŰŮɑŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ CMake ŭŮɜ ɛˊɞɟɏůŮɘ ŬɡŰɧɛŬŰŬ ɜŬ ŮɜŰɞˊɑůŮɘ Űɖɜ ŰɞˊɞɗŮůɑŬ 

ŮɔəŬŰɎůŰŬůɖɠ ɢɟŮɘɎɕŮŰŬɘ ŮɑŰŮ ɞ ɢɟɐůŰɖɠ ɜŬ ˊɟɞůɗɏůŮɘ ůŰɞ system path Űɞ ŬɟɢŮɑɞ ɔɘŬ Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ 

ɛŮŰŬɔɚɤŰŰɘůŰɐ, set PATH=C:Qt<version><compiler_arch>;%PATH%  ɐ ɜŬ ˊɟɞůɗɏůŮɘ Űɖɜ ŰɞˊɞɗŮůɑŬ 

ŮɔəŬŰɎůŰŬůɖɠ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ Qt ɛɏůŬ ůŰɘɠ ɟɡɗɛɑůŮɘɠ Űɞɡ CMake ŮəŰŮɚɩɜŰŬɠ Űɖɜ ŮɜŰɞɚɐ -

DQt5_DIR =C:/ Qt/<version>/<compiler_arch>/lib/cmake/Qt5/  ɔɘŬ Űɖɜ Qt5 əŬɘ Űɖɜ ŮɜŰɞɚɐ -
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DQt6_DIR =C:/Qt/<version>/<compiler_arch>/lib/cmake/Qt6/  ɔɘŬ Űɖɜ Qt6. H Qt ůŮ Windows 

ɛˊɞɟŮɑ ɜŬ ŮɔəŬŰŬůŰŬɗŮɑ ɛɏůɤ Űɞɡ Ůˊɑůɖɛɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ŮɔəŬŰɎůŰŬůɖɠ2. 

ǒ Boost: H Boost ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ůɡɜŭɏůŮɘ ůɡůəŮɡɏɠ ůŰɞ Űɞˊɘəɧ ŭɑəŰɡɞ ɛɏůɤ 

Űɖɠ Boost.Asio. ũɘŬ Űɖɜ ɛŮŰŬɔɚɩŰŰɘůɖ ůɡɜɐɗɤɠ ŬɟəŮɑ ɜŬ ɞ ɢɟɐůŰɖɠ ɜŬ əŬŰŮɓɎůŮɘ Űɖɜ Boost3, ɜŬ Űɖɜ 

ŬˊɞůɡɛˊɘɏůŮɘ əŬɘ ɜŬ ɡˊɞŭŮɑɝŮɘ Űɞ ɛɞɜɞˊɎŰɘ ůŰɞ CMake ŮəŰŮɚɩɜŰŬɠ - DBOOST_ROOT=path/to /boost  

 

3.1.3 ɅɈŪɀȽɆȺȽɆ ɄȺɅȽȸȷȿȿɃɁɇɃɆ 

ɆŮ ˊŮɟɘɓɎɚɚɞɜ Windows, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛŮŰŬɔɚɤŰŰɘůŰɞɨɜ ɞɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖ ŭɘŬůɨɜŭŮůɖ 

ůɡůəŮɡɩɜ, Űɞ ˊŬɟŬəɎŰɤ block ŮɜŰɞɚɩɜ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɞɟɘůŰŮɑ ɤɠ ɟɨɗɛɘůɖ ůŰɞ ˊɟɧɔɟŬɛɛŬ ŮɔəŬŰɎůŰŬůɖɠ Űɞɡ 

Visual Studio 2019. 

{  

    "version": "1.0",  

    "components": [  

        "microsoft.visualstudio.component.vc.coreide",  

        "microsoft.visualstudio.component.vc.cmake.project"  

    ]  

}   

Ƀɘ ŮəŭɧůŮɘɠ Ŭˊɧ Visual Studio 2017 əŬɘ ɏˊŮɘŰŬ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɞ CMake. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ əɎˊɞɘɞɠ ɧɛɤɠ 

ŮˊɘɗɡɛŮɑ ɛɘŬ ɝŮɢɤɟɘůŰɐ ŮɔəŬŰɎůŰŬůɖ ɛˊɞɟŮɑ ɜŬ əŬŰŮɓɎůŮɘ Űɞ ŬɜŮɝɎɟŰɖŰɞ ˊɟɧɔɟŬɛɛŬ ŮɔəŬŰɎůŰŬůɖɠ4. 

ɄɟɞŰŮɑɜŮŰŬɘ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ ŮɔəŬŰɎůŰŬůɖɠ ɜŬ ŮˊɘɚŮɔŮɑ Űɞ Add to the path (for all users). 

 

3.1.4 ɃȹȼũȽȺɆ ɀȺɇȷũȿɋɇɇȽɆȼɆ 

ȷűɞɨ ɏɢɞɡɛŮ ůŰɐůŮɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŮɟɔŬůɑŬɠ, ɞɘ ˊŬɟŬəɎŰɤ ɞŭɖɔɑŮɠ ˊŮɟɘɔɟɎűɞɡɜ ɚŮˊŰɞɛŮɟɩɠ Űɖ ŭɘŬŭɘəŬůɑŬ 

ɛŮŰŬɔɚɩŰŰɘůɖɠ Űɤɜ ŮűŬɟɛɞɔɩɜ ɔɘŬ Űɖɜ ŭɘŬůɨɜŭŮůɖ Űɤɜ ůɡůəŮɡɩɜ. Ƀɘ ˊŬɟŬəɎŰɤ ˊɚɖɟɞűɞɟɑŮɠ Ŭɜ əŬɘ 

ŬˊŮɡɗɨɜɞɜŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ůŰɘɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ NeuroMkt, ɛˊɞɟɞɨɜ ůŰɞ ŬəɏɟŬɘɞ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɩůŰŮ ɜŬ ɛŮŰŬɔɚɤŰŰɘůŰŮɑ ɖ ɛŮɔɎɚɖ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŰɞ ŬˊɞɗŮŰɐɟɘɞ 

Űɞɡ Lab Streaming Layer. 

1. ȸŮɓŬɘɤɗŮɑŰŮ ˊɤɠ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŮɟɔŬůɑŬɠ ɏɢŮɘ ůŰɖɗŮɑ ɧˊɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɘɠ ŭɨɞ ˊŬɟŬˊɎɜɤ ŮɜɧŰɖŰŮɠ. 

2. ȹɖɛɘɞɡɟɔŮɑůŰŮ Űɞɜ ˊɖɔŬɑɞ əɩŭɘəŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ˊɞɡ ɗɏɚŮŰŮ ɜŬ ɛŮŰŬɔɚɤŰŰɑůŮŰŮ. 

ǒ ȷɜ ŭɖɛɘɞɡɟɔŮɑŰŮ ɛɘŬ əŬɘɜɞɨɟɘŬ ŮűŬɟɛɞɔɐ ɛŮ C++ ɔɘŬ ɜŬ ɡˊɞůŰɖɟɑɝŮŰŮ ɛɘŬ ɜɏŬ ůɡůəŮɡɐ ŰɧŰŮ 

ˊɟɏˊŮɘ ɜŬ əŬŰŮɓɎůŮŰŮ Űɞ template5. 

ǒ ɆŮ ˊŮɟɑˊŰɤůɖ ŮɝɤŰŮɟɘəɐɠ ŮűŬɟɛɞɔɐɠ, ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ git clone Űɞ repository Ŭˊɧ Űɞ github. 

3. ɄɟɏˊŮɘ ɜŬ ŮəəŬɗŬɟɑůŮŰŮ Űɞ ɛɞɜɞˊɎŰɘ ˊɞɡ ɗŬ ɔɑɜŮɘ Űɞ build.  

ǒ ɀˊɞɟŮɑŰŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮŰŮ Űɞ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ ɜŬ ůɓɐůŮŰŮ ŰŬ ˊŮɟɘŮɢɧɛŮɜŬ Űɞɡ 

ɛɞɜɞˊŬŰɘɞɨ ɐ Ŭɚɚɘɩɠ Űɖɜ ɔɟŬɛɛɐ ŮɜŰɞɚɩɜ ɧˊɤɠ ˊŬɟŬəɎŰɤ. 

ǒ ȷɜɞɑɝŰŮ ɏɜŬ terminal/shell/command prompt əŬɘ ɛŮŰŬɓŮɑŰŮ ůŰɞ ŬɜŰɑůŰɞɘɢɞ ɛɞɜɞˊɎŰɘ. 

ǒ ȷɜ ɡˊɎɟɢŮɘ ɐŭɖ űɎəŮɚɞɠ ŭɘŬɔɟɎɣŰŮ Űɞɜ ɛŮ Űɖɜ ŮɜŰɞɚɐ rmdir /S build  

4. ɅɡɗɛɑůŰŮ Űɞ project ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ LSL ɔɘŬ Űɞ CMake. 

                                                      
2 http://download.qt.io/official_releases/online_installers/qt-unified-windows-x86-online.exe 
3 https://www.boost.org/users/download/ 
4 https://cmake.org/download/ 
5 https://github.com/labstreaminglayer/AppTemplate_cpp_qt/generate 



 

 

ǒ Ⱥˊɘɚɞɔɐ 1: ɄɟɞŰŮɘɜɧɛŮɜɖ Ⱥˊɘɚɞɔɐ ɔɘŬ Windows - Visual Studio 2017 ɐ ɛŮŰŬɔŮɜɏůŰŮɟɞ ɚɞɔɘůɛɘəɧ. 

- ȷɜɞɑɝŰŮ Űɞɜ űɎəŮɚɞ CMakeLists.txt ůŰɞ Visual Studio File->Open->CMake 

- ȷɚɚɎɝŰŮ Űɘɠ ɟɡɗɛɑůŮɘɠ ɔɘŬ Űɞ CMake ŮəŰŮɚɩɜŰŬɠ ŰŬ ŬəɧɚɞɡɗŬ ɓɐɛŬŰŬ: CMake/Project-

>Change CMake Settings 

- ȷɚɚɎɝŰŮ Űɞ project Ŭˊɧ Űɞ ŬɜŰɑůŰɞɘɢɞ ŬɜŬŭɘˊɚɞɨɛŮɜɞ ɛŮɜɞɨ (x64-Debug, x64-Release). 

ȷɡŰɧ ɗŬ ˊɡɟɞŭɞŰɐůŮɘ Űɖɜ ŮˊŬɜŬɟɟɨɗɛɘůɖ Űɞɡ CMake ɛŮ Űɘɠ ɜɏŮɠ ɛŮŰŬɓɚɖŰɏɠ. 

ǒ Ⱥˊɘɚɞɔɐ 2: ɀɏůɤ Űɖɠ ɔɟŬɛɛɐɠ ŮɜŰɞɚɩɜ. 

- ȷɜɞɑɝŰŮ ɏɜŬ ŰŮɟɛŬŰɘəɧ 

- ȺəŰŮɚɏůŰŮ Űɞ CMake ɛŮ Űɘɠ ˊŬɟŬəɎŰɤ ˊŬɟŬɛɏŰɟɞɡɠ: cmake - S . - B build -

DCMAKE_BUILD_TYPE=Release - DCMAKE_INSTALL_PREFIX="build/install" 

other options  

ǒ Ⱥˊɘɚɞɔɐ 3: ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ GUI Űɞɡ CMake. 

- ȷɜɞɑɝŰŮ ɏɜŬ ŰŮɟɛŬŰɘəɧ (terminal/shell/command prompt) əŬɘ ŬɚɚɎɝŰŮ Űɞ ɛɞɜɞˊɎŰɘ ůŰɞɜ 

űɎəŮɚɞ ˊɞɡ ˊŮɟɘɏɢŮɘ Űɞ project. 

- ȺəŰŮɚɏůŰŮ Űɖɜ ŮɜŰɞɚɐ cmake- gui - S . - B build  

- ȾɎɜŰŮ ɏɜŬ Ŭɟɢɘəɧ Configure. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬɠ ɜɏɞɠ 

űɎəŮɚɞɠ ˊŬŰɐůŰŮ Ŭˊɞŭɞɢɐ. 

- ȺˊɘɚɏɝŰŮ ɛŮŰŬɔɚɤŰŰɘůŰɐ əŬɘ ˊŬŰɐůŰŮ Finish. 

- ɉɟɖůɘɛɞˊɞɘŮɑůŰŮ Űɞ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ ɜŬ ˊɟɞůɗɏůŮŰŮ Űɘɠ ˊŬɟŬəɎŰɤ ŮɝŬɟŰɐůŮɘɠ 

ˊŬŰɩɜŰŬɠ Űɞ Add Entry. 

ǐ Qt5_DIR ɐ Qt6_DIR Ŭɜ Űɞ ɛɞɜɞˊɎŰɘ ˊɞɡ ˊɟɞůŰɏɗɖəŮ ŬɡŰɧɛŬŰŬ ŭŮɜ ŮɑɜŬɘ Űɞ 

ůɤůŰɧ. 

ǐ Boost Ŭɜ Űɞ ˊɟɞŮɔəŬŰŮůŰɖɛɏɜɞ ɛɞɜɞˊɎŰɘ ŮɑɜŬɘ ɚɎɗɞɠ. 

ǐ ɇɞ ɛɞɜɞˊɎŰɘ ɧˊɞɡ ŰŬ ŭɘŬɜŮɛɖɛɏɜŬ ŭɡŬŭɘəɎ ŬɟɢŮɑŬ ŮɑɜŬɘ ŬɜŰɘɔɟŬɛɛɏɜŬ 

CMAKE_INSTALL_PREFIX 

ǐ ȺˊɘɚɏɝŰŮ Űɞɜ Űɨˊɞ Űɞɡ build (Debug, Release). ȷɡŰɐ ɖ Ůˊɘɚɞɔɐ ɛˊɞɟŮɑ ɜŬ 

ŮűŬɟɛɞůŰŮɑ əŬɘ ɛɏůŬ ůŰɞ Visual Studio ŬɟɔɧŰŮɟŬ. 

- ɄŬŰɐůŰŮ Űɞ Configure ɝŬɜɎ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ɞɘ ŬɚɚŬɔɏɠ. 

- ɄŬŰɐůŰŮ Űɞ Generate ɔɘŬ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ Űɞ Visual Studio Solution. 

ɇŬ ˊŬɟŬˊɎɜɤ ɓɐɛŬŰŬ ɗŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɏɜŬ ŭɏɜŰɟɞ ŭɘŬɜɞɛɐɠ ˊŬɟɧɛɞɘɞ ɛŮ Űɞ ˊŬɟŬəɎŰɤ: 

ƊƄƄ AppX 

ƅ   ƊƄƄ AppX.exe 

ƅ   ƊƄƄ liblsl64.dll 

ƅ   ƊƄƄ Qt5Xml.dll 

ƅ   ƊƄƄ Qt5Gui.dll 

ƅ   ƊƄƄ VendorDevice.dll 

ƅ   ƈƄƄ AppX_configuration.ini 

ƈƄƄ LSL 

  ƊƄƄ share 

  ƅ   ƊƄƄ LSL 

  ƅ   ƅ   ƊƄƄ LSLCMake.cmake 

  ƅ   ƅ   ƊƄƄ LSLConfig.cmake 

  ƅ   ƅ   ƈƄƄ LSLCMake.cmake 

  ƊƄƄ include 

  ƅ   ƊƄƄ lsl_c.h 

  ƅ   ƈƄƄ lsl_cpp.h 

  ƈƄƄ lib 

    ƊƄƄ liblsl64.dll 

    ƊƄƄ liblsl64.lib 
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    ƈƄƄ lslboost.lib 

 

3.2 SDK ȷɁȷȿɈɆȼɆ ɆȼɀȷɇɋɁ ȾȷȽ DASHBOARD 

Tɧůɞ Űɞ SDK ŬɜɎɚɡůɖɠ ůɖɛɎŰɤɜ ɧůɞ əŬɘ Űɞ Dashboard ɏɢɞɡɜ ɡɚɞˊɞɘɖɗŮɑ ůŰɞ Matlab. ȼ ɛɧɜɖ ŮɝɎɟŰɖůɖ ˊɞɡ 

ɡˊɎɟɢŮɘ ŬɜŬűɞɟɘəɎ ɛŮ Űɖ ŭɘŬůɨɜŭŮůɖ Űɤɜ ůɡůəŮɡɩɜ ŮɑɜŬɘ ɖ liblsl. ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ ɞ ɢɟɐůŰɖɠ 

ɛˊɞɟŮɑ ɜŬ əŬŰŮɓɎůŮɘ ɏŰɞɘɛɖ, pre-compiled, Űɖɜ liblsl ɔɘŬ Űɞ Matlab. ɄŬɟɧɚŬ ŬɡŰɎ, ɞɘ ŭɘŬɗɏůɘɛŮɠ pre-compiled 

ŮəŭɧůŮɘɠ ŭŮɜ əŬɚɨˊŰɞɡɜ ɧɚŮɠ Űɘɠ ɡˊɎɟɢɞɡůŮɠ ŭɘŬɜɞɛɏɠ Űɞɡ Matlab. ɋɠ Ůə ŰɞɨŰɞɡ, ɡˊɎɟɢŮɘ ˊŮɟɑˊŰɤůɖ ɜŬ ɢɟŮɘŬůŰŮɑ 

əɎˊɞɘɞɠ ɜŬ ɛŮŰŬɔɚɤŰŰɑůŮɘ Űɖɜ liblsl ɔɘŬ Matlab Ŭˊɧ Űɖɜ Ŭɟɢɐ. ɄŬɟŬəɎŰɤ ˊŬɟɏɢɞɜŰŬɘ ɞɘ ůŬűŮɑɠ ɞŭɖɔɑŮɠ ɔɘŬ ŬɡŰɐ 

Űɖ ŭɘŬŭɘəŬůɑŬ. 

1. ȾŬŰŮɓɎůŰŮ ůŬɜ ŬɟɢŮɑɞ zip ɐ ɛɏůɤ Űɞɡ git clone Űɞ Ůˊɑůɖɛɞ ŬˊɞɗŮŰɐɟɘɞ Űɖɠ liblsl ɔɘŬ Matlab6. 

ǒ ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ əŬŰŮɓɎůŬŰŮ Űɞ ŬɟɢŮɑɞ ůŮ ɛɞɟűɐ zip, ŬɡŰɧ ˊɟɏˊŮɘ ɜŬ ŬˊɞůɡɛˊɘŮůŰŮɑ. 

2. ɄɟɞůɗɏůŰŮ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɏəŭɞůɖ Űɤɜ ŭɡŬŭɘəɩɜ ŬɟɢŮɑɤɜ Űɖɠ liblsl ůŰɞ ɛɞɜɞˊɎŰɘ liblsl-Matlab/bin/ 

ǒ Ⱥˊɘɚɞɔɐ 1: ȹŮɜ ŬˊŬɘŰŮɑŰŬɘ əɎˊɞɘŬ ŮɜɏɟɔŮɘŬ. ɇŬ ŬɟɢŮɑŬ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɗŬ əŬŰɏɓɞɡɜ ɛɧɜŬ Űɞɡɠ. 

ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ɡˊɎɟɢŮɘ ˊŮɟɑˊŰɤůɖ ŬɡŰɧ Űɞ ɓɐɛŬ ɜŬ ŬˊɞŰɨɢŮɘ. ȷəɧɛŬ əŬɘ Ŭɜ əŬŰɏɓɞɡɜ ŰŬ ŬɟɢŮɑŬ 

ɡˊɎɟɢŮɘ ˊŮɟɑˊŰɤůɖ ɜŬ ˊŬɟɞɡůɘŬůŰŮɑ əɎˊɞɘɞ ůűɎɚɛŬ. 

ǒ Ⱥˊɘɚɞɔɐ 2: ȾŬŰŮɓɎůŰŮ Űɖɜ pre-compiled ɏəŭɞůɖ Űɖɠ liblsl7 

3. ȹɖɛɘɞɡɟɔɐůŰŮ ŰŬ .mex ŬɟɢŮɑŬ. 

ǒ ɆŰɞ Matlab, ŬɚɚɎɝŰŮ Űɞ Űɟɏɢɞɜ ɛɞɜɞˊɎŰɘ ŮɟɔŬůɑŬɠ ůŰɞ root Űɞɡ ŬˊɞɗŮŰɖɟɑɞɡ (e.g. liblsl-

Matlab/)əŬɘ ŮəŰŮɚɏůŰŮ Űɞ build_mex  

ǒ ȷˊɧ Űɞ command line ŮəŰŮɚɏůŰŮ Űɖɜ ŮɜŰɞɚɐ matlab - nodesktop - nosplash - r 

'build_mex'   

ǒ ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɡˊɎɟɢŮɘ ŮɔəŬŰŮůŰɖɛɏɜɞɠ əɎˊɞɘɞɠ compiler ˊɟɏˊŮɘ ɜŬ ŮɔəŬŰŬůŰɐůŮŰŮ ɏɜŬɜ. 

ɆŰŬ Windows, ɢɟŮɘɎɕŮŰŬɘ ŬˊɚɎ ɜŬ ŮɔəŬŰŬůŰɐůŮŰŮ Űɞ Visual Studio. 

 

  

                                                      
6 https://github.com/labstreaminglayer/liblsl-Matlab 
7 https://github.com/sccn/liblsl/releases 



 

 

4 ȺũȾȷɇȷɆɇȷɆȼ 

ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ ŰŬ ˊŬəɏŰŬ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ 

ŮɔəŬŰŬůŰŬɗɞɨɜ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ ůɡɔɢɟɞɜɘůɛɏɜɤɜ ɟɞɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɡɠ ŭɘŬɗɏůɘɛɞɡɠ ŬɘůɗɖŰɐɟŮɠ ŬɚɚɎ əŬɘ 

Űɤɜ ɔŮɔɞɜɧŰɤɜ (events) ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. ɇɏɚɞɠ, ˊŬɟɏɢɞɜŰŬɘ 

ŬɜŬɚɡŰɘəɏɠ ɞŭɖɔɑŮɠ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ əŬɘ Űɖɜ ɞɟɗɐ ɢɟɐůɖ Űɤɜ ůɡɔəŮəɟɘɛɏɜɤɜ ˊŬəɏŰɤɜ. 

4.1 ɄɅɃȹȽȷũɅȷūȺɆ 

ȰɜŬ Ŭˊɧ ŰŬ əɡɟɘɧŰŮɟŬ ůŰɞɘɢŮɑŬ Űɞɡ ɡˊɧ-ůɢŮŭɑŬůɖ ůɡůŰɐɛŬŰɞɠ ŬˊɞŰŮɚŮɑ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ əŬŰŬɔŮɔɟŬɛɛɏɜɤɜ 

ůɖɛɎŰɤɜ Űɧůɞ Űɞɡ ET ɧůɞ əŬɘ Űɞɡ EEG, ɖ ɞˊɞɑŬ ůŮ ŬɟəŮŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ əɞůŰɞɓɧɟŬ. 

ɄɟɎɔɛŬŰɘ, ɧɚŬ ŰŬ ůɨɔɢɟɞɜŬ ůɡůŰɐɛŬŰŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɛŬŰɘɩɜ ɓŬůɑɕɞɜŰŬɘ ůŮ ɛɑŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ əɎɛŮɟŮɠ 

ɡˊɏɟɡɗɟɤɜ ˊɞɡ əŬŰŬɔɟɎűɞɡɜ ɟɞɏɠ ɓɑɜŰŮɞ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ Ŭˊɧ ŰŬ ɛɎŰɘŬ Űɞɡ ɢɟɐůŰɖ-ůɡɛɛŮŰɏɢɞɜŰŬ. ȷɡŰɏɠ ɞɘ 

ɟɞɏɠ ɓɑɜŰŮɞ ůɡɜɐɗɤɠ ɛŮŰŬűɏɟɞɜŰŬɘ ůŮ əŮɜŰɟɘəɧ ɡˊɞɚɞɔɘůŰɐ ɛɏůɤ ůɨɜŭŮůɖɠ ɡɣɖɚɐɠ ŰŬɢɨŰɖŰŬɠ (USB 2.0 ɐ 3.0, 

Firewire, GigE ɐ CamLink) ůŰɖɜ ɞˊɞɑŬ ŮəŰŮɚŮɑŰŬɘ Űɞ ɚɞɔɘůɛɘəɧ ŬɜɑɢɜŮɡůɖɠ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɛŬŰɘɩɜ. ȷɡŰɧ Űɞ 

ɚɞɔɘůɛɘəɧ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ˊɞɚɨˊɚɞəɤɜ əŬɘ ůɡɜɐɗɤɠ ɘŭɘɧəŰɖŰɤɜ (ŭɖɚŬŭɐ Ŭɜɐəɞɡɜ ůŰɖɜ ŮŰŬɘɟɑŬ ˊɞɡ 

ˊŬɟɎɔŮɘ Űɞɜ ET) Ŭɚɔɞɟɑɗɛɤɜ ɛɖɢŬɜɘəɐɠ ɧɟŬůɖɠ ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ, ůŰɖɜ ɛŮɔɎɚɖ Űɞɡɠ ˊɚŮɘɞɣɖűɑŬ, ůŰɞɜ əŮɜŰɟɘəɧ 

ɡˊɞɚɞɔɘůŰɐ - Ŭ́ɟɧɚɞ ˊɞɡ ɡˊɎɟɢɞɡɜ ɛŮɟɘəɏɠ ůɡůəŮɡɏɠ ET ɞɘ ɞˊɞɑŮɠ ˊɟɞůűɏɟɞɡɜ ŮɜůɤɛŬŰɤɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ ůŰɖɜ ɑŭɘŬ Űɖ ůɡůəŮɡɐ. 

Ƀɛɞɑɤɠ, ŰŬ ůɡůŰɐɛŬŰŬ ŮɔɔɟŬűɐɠ EEG əŬŰŬɔɟɎűɞɡɜ Űɖɜ ɖɚŮəŰɟɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ ŮɔəŮűɎɚɞɡ ɛɏůɤ Ůɜɧɠ 

ůɡɜɧɚɞɡ ɖɚŮəŰɟɞŭɑɤɜ ŰɞˊɞɗŮŰɖɛɏɜɤɜ ůŮ ŭɘŬűɞɟŮŰɘəɎ ůɖɛŮɑŬ ůŰɞ ŰɟɘɢɤŰɧ Űɖɠ əŮűŬɚɐɠ. ȷɡŰɐ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Ůɜ 

ůɡɜŮɢŮɑŬ ŮɜɘůɢɨŮŰŬɘ ɛɏůɤ Ůɜɧɠ ŮɜɘůɢɡŰɐ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ, ŬɡŰɧ ˊɞɡ ůɡɜɐɗɤɠ ŬɜŬűɏɟŮŰŬɘ ɤɠ ŬəŬŰɏɟɔŬůŰŬ 

ŭŮŭɞɛɏɜŬ, ŭɖɚŬŭɐ, ůɐɛŬŰŬ ŭŮɘɔɛɎŰɤɜ ˊɚɐɟɞɡɠ Ůɨɟɞɡɠ ɕɩɜɖɠ. ɋůŰɧůɞ, ˊɟɞəŮɘɛɏɜɞɡ ŬɡŰɎ ŰŬ ůɐɛŬŰŬ ɜŬ əŬŰŬůŰɞɨɜ 

ɢɟɖůɘɛɞˊɞɘɐůɘɛŬ ůŮ ɏɜŬ ůɨůŰɖɛŬ BCI, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ŬəɞɚɞɡɗɑŬ ɓɖɛɎŰɤɜ ˊɟɞŮˊŮɝŮɟɔŬůɑŬɠ 

ɧˊɤɠ Ŭˊɞɗɞɟɡɓɞˊɞɑɖůɖ, ŬűŬɑɟŮůɖ ůɖɛɎŰɤɜ ɛɖ-ŮɔəŮűŬɚɘəɐɠ ˊɟɞɏɚŮɡůɖɠ, űɘɚŰɟɎɟɘůɛŬ ůŮ ůɡɔəŮəɟɘɛɏɜɞ Ůɨɟɞɠ 

ɕɩɜɖɠ əŬɘ űŬůɛŬŰɘəɐ ŬɜɎɚɡůɖ. ȺɎɜ ɗŮɤɟɐůɞɡɛŮ ɧŰɘ ůŮ ɏɜŬ ůɨůŰɖɛŬ BCI ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ 

ɚŮɘŰɞɡɟɔɑŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮəŰŮɚɞɨɜŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ůŰŬ ˊɞɚɡŭɘɎůŰŬŰŬ ŮɔəŮűŬɚɘəɎ ůɐɛŬŰŬ (ůɡɜɐɗɤɠ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Ŭˊɧ 8 ɏɤɠ 256 ɖɚŮəŰɟɧŭɘŬ), ɔɑɜŮŰŬɘ ŮɛűŬɜɏɠ ɧŰɘ ɞɘ Ŭɚɔɧɟɘɗɛɞɘ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɘ ɔɘŬ Űɖɜ 

ŮɝŬɔɤɔɐ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ ŭɘŬɜɞɖŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ ɛˊɞɟŮɑ ɜŬ ŬˊŬɘŰɐůɞɡɜ ůɖɛŬɜŰɘəɐ ˊɞůɧŰɖŰŬ ɡˊɞɚɞɔɘůŰɘəɩɜ 

ˊɧɟɤɜ. 

ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ŬɘůɗɖŰɐɟŮɠ ˊɞɡ əŬŰŬɔɟɎűɞɡɜ ɏɜŬ ɛɧɜɞ əŬɜɎɚɘ (ɧˊɤɠ Űɞ GSR əŬɘ Űɞ HR ˊɞɡ ŮɜŭŮɢɞɛɏɜɤɠ 

ɜŬ ůɡɜŰŮɚɏůɞɡɜ ůɡɛˊɚɖɟɤɛŬŰɘəɧ ɟɧɚɞ ůŰŬ EEG əŬɘ ET ůŰɞ ˊɚŬɑůɘɞ Űɞɡ NeuroMkt) ɛŮ ŬɟɔɎ ŮɝŮɚɘůůɧɛŮɜŬ 

ůɐɛŬŰŬ, ŭŮɜ ŬˊŬɘŰɞɨɜ ŮˊŮɝŮɟɔŬůɑŬ ˊɞɚɨˊɚɞəɤɜ Ŭɚɔɞɟɑɗɛɤɜ. ɇɏɚɞɠ, ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ˊŬɟŬˊɎɜɤ ůɖɛɎŰɤɜ ɗŬ 

ɔɑɜŮŰŬɘ ɛɏůɤ Űɞɡ Matlab əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɞ ɡˊɞɚɞɔɘůŰɐɠ ˊɞɡ ɗŬ ŮˊɘɚŮɢɗŮɑ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛˊɞɟŮɑ ɜŬ çɡˊɞůŰɖɟɑɝŮɘè 

Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɚɞɔɘůɛɘəɧ, əɡɟɑɤɠ ůŮ ɗɏɛŬŰŬ ɛɜɐɛɖɠ əŬɘ ŮˊŮɝŮɟɔŬůŰɘəɐɠ ɘůɢɨɞɠ.  

ȼ ůɡůŰɞɘɢɑŬ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ  ůŰɞ ˊɚŬɑůɘɞ Űɞɡ NeuroMkt (ɛɑŬ ůɡůəŮɡɐ EEG, ɛɑŬ ET əŬɘ 

ŮɜŭŮɢɞɛɏɜɤɠ ŬəɧɛŬ ɏɜŬɠ ɛɞɜɞəɎɜŬɚɞɠ ŬɘůɗɖŰɐɟŬɠ) ɗŬ ůɡɜŭɏŮŰŬɘ ɛŮ ɏɜŬɜ ɡˊɞɚɞɔɘůŰɐ, Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ 

ŬˊŬɘŰŮɑŰŬɘ ɖ ɛŮŰɎŭɞůɖ əŬɘ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŭɘŬɜɞɖŰɘəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ůŰɞɡɠ ŰŮɚɘəɞɨɠ 

ɢɟɐůŰŮɠ (ŭɘŬűɖɛɘůŰɏɠ), əɟɑɜŮŰŬɘ ŬɜŬɔəŬɑŬ ɖ Ŭɝɘɞˊɞɑɖůɖ Ůɜɧɠ ŬəɧɛŬ ɡˊɞɚɞɔɘůŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ɗŬ űɘɚɞɝŮɜŮɑ 

Űɞ dashboard. 

ɀŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ, ɞɘ Ŭɟɢɘəɏɠ ˊɟɞŭɘŬɔɟŬűɏɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ɡˊɞɚɞɔɘůŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ůŰɞɜ ɄɑɜŬəŬ 2, ŮɑɜŬɘ ůɡɜŰɖɟɖŰɘəɎ "high end" ɛŮ ůəɞˊɧ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ ɧɚɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ 

ɢɤɟɑɠ ɜŬ ɡˊɎɟɢɞɡɜ ůɡůŰɖɛŬŰɘəɏɠ ŭɘŬəɞˊɏɠ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ůŰɖɜ ˊŬɟɞɨůŬ űɎůɖ ŮɑɜŬɘ ˊɟŬəŰɘəɩɠ ŬŭɨɜŬŰɞ ɜŬ 

əŬɗɞɟɘůŰɞɨɜ ɛŮ ŬəɟɑɓŮɘŬ ɞɘ ŮɚɎɢɘůŰŮɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɤůŰɧůɞ əɎŰɘ ŰɏŰɞɘɞ ɗŬ ŭɘŬɛɞɟűɤɗŮɑ ŮˊŬɟəɩɠ, 

ůŮ ɛŮŰŬɔŮɜɏůŰŮɟɞ ůŰɎŭɘɞ Űɞɡ ɏɟɔɞɡ. 
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ɄɑɜŬəŬɠ 2. Ƀɘ ˊɟɞŰŮɘɜɧɛŮɜŮɠ Ŭɟɢɘəɏɠ ˊɟɞŭɘŬɔɟŬűɏɠ ɔɘŬ Űɞ ɡˊɞɚɞɔɘůŰɘəɧ ůɨůŰɖɛŬ ˊɞɡ ɗŬ űɘɚɞɝŮɜŮɑ Űɞ ɚɞɔɘůɛɘəɧ Űɞɡ 

NeuroMkt. 

ɉŬɟŬəŰɖɟɘůŰɘəɧ ȺɚɎɢɘůŰŮɠ ɄɟɞŭɘŬɔɟŬűɏɠ ɄɟɞŰŮɘɜɧɛŮɜŮɠ ɄɟɞŭɘŬɔɟŬűɏɠ 

CPU AMD Ryzen 5 1600 / Intel Core i5 (7th 

generation) 

AMD Ryzen 5 3600/ Intel Core i5 (10th 

generation) 

GPU GTX 1060 RTX 2060 

RAM 16GB 32GB 

ɆɡɜŭŮůɘɛɧŰɖŰŬ USB3.0 interface USB3.0 interface, LPT interface 

 

4.2 ɄȷȾȺɇȷ 

ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ ůɡůŰɐɛŬŰɞɠ ŬˊŬɘŰŮɑ Űɖ ɢɟɐůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ˊŬəɏŰɤɜ ɔɘŬ: (Ŭ) Űɖɜ əŬŰŬɔɟŬűɐ 

Űɤɜ ůɖɛɎŰɤɜ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ, (ɓ) Űɖɜ əŬŰŬɔɟŬűɐ ɢɟɞɜɘəɩɜ ůɖɛɎɜůŮɤɜ əŬɘ ɔŮɔɞɜɧŰɤɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŭɘŮɝŬɔɤɔɐɠ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ, əŬɘ (ɔ) Űɞ ůɡɔɢɟɞɜɘůɛɧ ɧɚɤɜ Űɤɜ ˊŬɟŬˊɎɜɤ.  

ɂŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ ůɖɛɎŰɤɜ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŬɡŰɩɜ Űɞɡ EEG, ŬˊŬɘŰŮɑŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ 

ŭɨɞ ŭɘŬűɞɟŮŰɘəɩɜ ˊŬəɏŰɤɜ. ɇɞ ˊɟɩŰɞ ŮɑɜŬɘ Űɞ DSI-Streamer, Űɞ ɞˊɞɑɞ ŭɘŬůűŬɚɑɕŮɘ Űɖ ŭɘŬůɨɜŭŮůɖ Űɞɡ ɡˊɞɚɞɔɘůŰɐ 

ɛŮ Űɖɜ EEG ůɡůəŮɡɐ əŬɘ Űɖ ɟɞɐ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖ ůɡůəŮɡɐ ˊɟɞɠ Űɞɜ ɡˊɞɚɞɔɘůŰɐ (ɓɚɏˊŮ ȺɘəɧɜŬ 3). ȷɜŰɑůŰɞɘɢŬ 

Űɞ ŭŮɨŰŮɟɞ ŮɑɜŬɘ Űɞ DSI2LSL Űɞ ɞˊɞɑɞ ŬˊɞůŰɏɚɚŮɘ Űɖ ɟɞɐ ŭŮŭɞɛɏɜɤɜ Űɖɠ ůɡůəŮɡɐɠ ůŰɞ Lab Streaming Layer 

(LSL) (ɓɚɏˊŮ ȺɘəɧɜŬ 4). ɇɞ LSL, Űɞ ɞˊɞɑɞ ɏɢŮɘ ˊŬɟɞɡůɘŬůŰŮɑ ŮəŰŮɜɩɠ  ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ɄŬɟŬŭɞŰɏɞɡ Ʉ3.1 ŮɑɜŬɘ 

ɏɜŬ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ŮɝŬůűŬɚɑɕŮɘ Űɖ ůɡɔɢɟɞɜɘůɛɏɜɖ əŬŰŬɔɟŬűɐ Űɤɜ ŭɘŬűɧɟɤɜ ůɖɛɎŰɤɜ.  

 
ȺɘəɧɜŬ 3. ɇɞ user interface ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ˊŬəɏŰɞɡ DSI-Streamer. 



 

 

 
ȺɘəɧɜŬ 4. Tɞ user interface ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ˊŬəɏŰɞɡ DSI2LSL 

ȷɜŰɑůŰɞɘɢŬ əŬɘ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ ET ůɖɛɎŰɤɜ ɢɟŮɘɎɕɞɜŰŬɘ ŭɨɞ ˊŬəɏŰŬ, ɛŮ Űɞ ˊɟɩŰɞ əŬɘ ˊɎɚɘ ɜŬ ůɡɛɓɎɚŮɘ 

ůŰɖ ŭɘŬůɨɜŭŮůɖ ɛŮŰŬɝɨ Űɞɡ Ⱥɇ əŬɘ Űɞɡ ɡˊɞɚɞɔɘůŰɐ əŬɘ Űɞ ŭŮɨŰŮɟɞ ɜŬ ŭɖɛɘɞɡɟɔŮɑ ŭɑŬɡɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ Űɞ LSL. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, Űɞ ˊɟɩŰɞ ˊŬəɏŰɞ ŮɑɜŬɘ Űɞ Eye Tracker Manager (ɓɚɏˊŮ ȺɘəɧɜŬ 5), Űɞ ɞˊɞɑɞ ˊɏɟŬ Ŭˊɧ Űɖ ůɨɜŭŮůɖ 

Űɤɜ ŭɨɞ ůɡůəŮɡɩɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ůɤůŰɐ ŰɞˊɞɗɏŰɖůɖ Űɞɡ ɡˊɞəŮɘɛɏɜɞɡ ůŮ ůɢɏůɖ ɛŮ Űɖ ůɡůəŮɡɐ ET ŬɚɚɎ 

əŬɘ Űɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ calibration, Űɖɜ ˊɟɞůŬɟɛɞɔɐ ŭɖɚŬŭɐ Űɖɠ Ⱥɇ ůɡůəŮɡɐɠ ůŰɞ ŮəɎůŰɞŰŮ ɎŰɞɛɞ Űɞ ɞˊɞɑɞ Űɖ 

ɢɟɖůɘɛɞˊɞɘŮɑ. ɇɞ ŭŮɨŰŮɟɞ ˊŬəɏŰɞ, Űɞ ɞˊɞɑɞ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 6, ɞɜɞɛɎɕŮŰŬɘ TobiiProLSL, əŬɘ ŮɑɜŬɘ ŬɡŰɧ 

ˊɞɡ çɛŮŰŬűɏɟŮɘè Űɖ ɟɞɐ ŭŮŭɞɛɏɜɤɜ Űɖɠ ůɡůəŮɡɐɠ Ⱥɇ ůŰɞ LSL. 

 
ȺɘəɧɜŬ 5. Tɞ user interface ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ˊŬəɏŰɞɡ Eye Tracker Manager. 
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ȺɘəɧɜŬ 6. Tɞ user interface ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ˊŬəɏŰɞɡ TobiiProLSL. 

ɇŬ ŮˊɧɛŮɜŬ ŭɨɞ ˊŬəɏŰŬ Ŭűɞɟɞɨɜ Űɖɜ əŬŰŬɔɟŬűɐ ɢɟɞɜɘəɩɜ ůɖɛɎɜůŮɤɜ ɔɘŬ ůɡɔəŮəɟɘɛɏɜŬ ɔŮɔɞɜɧŰŬ ˊɞɡ ɚŬɛɓɎɜɞɡɜ 

ɢɩɟŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŮəŰɏɚŮůɖɠ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ əŬɘ Űɖɜ ŬˊɞůŰɞɚɐ Űɖɠ ůɢŮŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ LSL. ɇɞ ˊɟɩŰɞ 

ŮɑɜŬɘ Űɞ Matlab LSL əŬɘ ŬűɞɟɎ Űɞ ˊŮɘɟŬɛŬŰɘəɧ ˊɟɤŰɧəɞɚɚɞ əŬɘ Űɖɜ əŬŰŬɔɟŬűɐ Űɧůɞ Űɤɜ ɢɟɞɜɘəɩɜ ůŰɘɔɛɩɜ 

ŮɛűɎɜɘůɖɠ Űɤɜ ɞˊŰɘəɩɜ ŮɟŮɗɘůɛɎŰɤɜ, ŮɑŰŮ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŮɘəɧɜŮɠ ŮɑŰŮ ɔɘŬ ɓɑɜŰŮɞ, ɧůɞ əŬɘ Űɞɡ Űɨˊɞɡ ŬɡŰɩɜ, ɛŮ ŰŬ 

ůɡɔəŮəɟɘɛɏɜŬ ůŰɞɘɢŮɑŬ ɜŬ ŬˊɞůŰɏɚɚɞɜŰŬɘ ůŰɞ LSL. ɇɞ ŭŮɨŰŮɟɞ ŮɑɜŬɘ Űɞ Mouse LSL (ɓɚɏˊŮ ȺɘəɧɜŬ 7) əŬɘ 

əŬŰŬɔɟɎűŮɘ Űɘɠ əɘɜɐůŮɘɠ Űɞɡ ˊɞɜŰɘəɘɞɨ əŬɘ ŰŬ əɚɘə ˊɞɡ əɎɜŮɘ Űɞ ɎŰɞɛɞ ˊɞɡ ůɡɛɛŮŰɏɢŮɘ ůŰɖɜ ˊŮɘɟŬɛŬŰɘəɐ 

ŭɘŬŭɘəŬůɑŬ, ůŰɞɘɢŮɑŬ ŰŬ ɞˊɞɑŬ əŬɘ ˊɎɚɘ ŬˊɞůŰɏɚɚɞɜŰŬɘ ůŰɞ LSL. 

 
ȺɘəɧɜŬ 7. ɇɞ ˊŬɟɎɗɡɟɞ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ əŬŰɎ Űɖ ɢɟɐůɖ Űɞɡ ˊŬəɏŰɞɡ Mouse LSL. 

ɇɞ ŰŮɚŮɡŰŬɑɞ ˊŬəɏŰɞ ŮɑɜŬɘ Űɞ Lab Recorder (ɓɚɏˊŮ ȺɘəɧɜŬ 8), Űɞ ɞˊɞɑɞ əŬŰŬɔɟɎűŮɘ ɧɚŬ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ůɐɛŬŰŬ 

ɏɢɞɜŰŬɠ əɞɘɜɐ ɢɟɞɜɘəɐ ŬűŮŰɖɟɑŬ. ȼ ɢɟɐůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬəɏŰɞɡ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɐɠ ůɖɛŬůɑŬɠ əŬɗɩɠ ɛŮ Űɞɜ 

Űɟɧˊɞ ŬɡŰɧ ɛˊɞɟɞɨɛŮ ɜŬ ŮɝŬůűŬɚɑůɞɡɛŮ ɧŰɘ ɧɚŮɠ ɞɘ ɛŮŰɏˊŮɘŰŬ ŬɜŬɚɨůŮɘɠ ɗŬ ɛˊɞɟɞɨɜ ɜŬ ɔɑɜɞɡɜ ůŮ əɞɘɜɧ ɢɟɞɜɘəɧ 

ɎɝɞɜŬ. 



 

 

 
ȺɘəɧɜŬ 8. ɇɞ user interface Űɞɡ ˊŬəɏŰɞɡ Lab Recorder. 

4.3 ɃȹȼũȽȺɆ ȺũȾȷɇȷɆɇȷɆȼɆ ȾȷȽ ȹȽȷɆɈɁȹȺɆȼɆ 

ɆŮ ŬɡŰɐ Űɖɜ ɡˊɞ-ŮɜɧŰɖŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɞɘ ɞŭɖɔɑŮɠ ŭɘŬůɨɜŭŮůɖɠ ɔɘŬ ŰŬ ˊŬəɏŰŬ ɧˊɤɠ ŬɡŰɎ 

ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ŮɜɧŰɖŰŬ. 

DSI-Streamer: ȼ Wearable Sensing, ŮŰŬɘɟɑŬ əŬŰŬůəŮɡɐɠ Űɖɠ EEG ůɡůəŮɡɐɠ, ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ ɚɞɔɘůɛɘəɧ. ɃɡůɘŬůŰɘəɎ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ŮəŰŮɚɏůɘɛɞ ŬɟɢŮɑɞ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ɖ 

ŮɔəŬŰɎůŰŬůɖ Űɞɡ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɡˊɞɚɞɔɘůŰɘəɧ ůɨůŰɖɛŬ. ɇɞ ɛɧɜɞ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ Ŭˊɧ Űɞ ɢɟɐůŰɖ ŮɑɜŬɘ Űɞ 

çɎɜɞɘɔɛɎè Űɞɡ ŮəŰŮɚɏůɘɛɞɡ ŬɟɢŮɑɞɡ. ɆŰɖ ůɡɜɏɢŮɘŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚŮɢŰŮɑ ɖ ŬɜŰɑůŰɞɘɢɖ ɗɐɟŬ ůɨɕŮɡɝɖɠ ɛŮ Űɞɜ Űɟɧˊɞ 

ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬəɎŰɤ əŬɘ ɜŬ ˊŬŰɖɗŮɑ Űɞ əɞɡɛˊɑ çconnectè ɔɘŬ Űɖɜ ɏɜŬɟɝɖ Űɖɠ ɟɞɐɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖ 

ůɡůəŮɡɐ EEG ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ. Ʉɟɘɜ Ŭˊɧ Űɞ ɎɜɞɘɔɛŬ Űɞɡ ůɡɔəŮɘɛɏɜɞɡ ŬɟɢŮɑɞɡ, ŬˊŬɘŰɞɨɜŰŬɘ əɎˊɞɘŮɠ Ůˊɘˊɚɏɞɜ, 

ˊɟɞˊŬɟŬůəŮɡŬůŰɘəɏɠ, ŮɜɏɟɔŮɘŮɠ Ŭˊɧ Űɞ ɢɟɐůŰɖ. ȷɟɢɘəɎ, ˊɟɏˊŮɘ ɜŬ ŮɔəŬŰŬůŰŬɗɞɨɜ ɞɘ ɞŭɖɔɞɑ (drivers) Űɖɠ EEG 

ůɡůəŮɡɐɠ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ ɛŮ Űɞɜ ɞˊɞɑɞ ɗɏɚɞɡɛŮ ɜŬ ůɡɜŭɏůɞɡɛŮ Űɖ ůɡůəŮɡɐ. ɆŰɖ ůɡɜɏɢŮɘŬ əŬɘ Ŭűɞɨ ɏɢŮɘ 

ŮɜŮɟɔɞˊɞɘɖɗŮɑ ɖ ůɡůəŮɡɐ EEG ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɖ ůɨɕŮɡɝɖ ɛŮŰŬɝɨ ŬɡŰɐɠ əŬɘ Űɞɡ ɡˊɞɚɞɔɘůŰɐ ɛɏůɤ Bluetooth. ȼ 

ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŭɘəŬůɑŬ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ Ŭˊɚɐ əŬɗɩɠ ŰŬ ŬˊŬɘŰɞɨɛŮɜŬ ɓɐɛŬŰŬ ŮɑɜŬɘ ɑŭɘŬ ɛŮ ŬɡŰɎ Űɖɠ ůɨɕŮɡɝɖɠ ɛɘŬɠ 

ɞˊɞɘŬůŭɐˊɞŰŮ ůɡůəŮɡɐɠ. ɇɏɚɞɠ, ɞ ɢɟɐůŰɖɠ əŬɚŮɑŰŬɘ ɜŬ ůɖɛŮɘɩůŮɘ Űɖ ɗɐɟŬ ůɨɕŮɡɝɖɠ (COM port), ůŰɞɘɢŮɑɞ Űɞ ɞˊɞɑɞ 

ŬˊŬɘŰŮɑŰŬɘ əŬŰɎ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ DSI-Streamer. ɇɏɚɞɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ 

ˊɞɡ ŭŮɜ ɡˊɎɟɢŮɘ Bluetooth ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ ɧˊɞɡ ɔɑɜŮŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ůŮ ŬɡŰɧɜ 

əɎˊɞɘɞɠ ˊɟɞůŬɟɛɞɔɏŬɠ ɔɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ŭɘŬůɨɜŭŮůɖ ɡˊɞɚɞɔɘůŰɐ-ůɡůəŮɡɐɠ. 

DSI2LSL: ȷɜŰɑůŰɞɘɢŬ ɛŮ Űɞ DSI-Streamer əŬɘ Űɞ DSI2LSL ŮɑɜŬɘ ɏɜŬ ŮəŰŮɚɏůɘɛɞ ŬɟɢŮɑɞ, Űɞ ɞˊɞɑɞ əŬŰɎ Űɖɜ 

ŮəŰɏɚŮůɐ Űɞɡ ŮəəɘɜŮɑ Űɞ user interface ˊɞɡ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 4. ɆŰɖ ůɡɜɏɢŮɘŬ, ɞ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚɏɝŮɘ Ůə 

ɜɏɞɡ Űɖ ůɤůŰɐ ɗɐɟŬ ůɨɕŮɡɝɖɠ, əŬɘ ɜŬ ˊŬŰɐůŮɘ Űɞ əɞɡɛˊɑ çstartè ɩůŰŮ ɝŮəɘɜɐůŮɘ ɖ ɟɞɐ ŭŮŭɞɛɏɜɤɜ ůŰɞ LSL. ɇɏɚɞɠ, 

Űɞ LSL Stream Name, ŮɑɜŬɘ Űɞ ɧɜɞɛŬ Űɖɠ ɟɞɐɠ ŭŮŭɞɛɏɜɤɜ Űɞɡ EEG ɧˊɤɠ ŬɡŰɧ ɗŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞ LSL. 
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Eye Tracker Manager: Ƀ Eye Tracker Manager ŮɑɜŬɘ ɏɜŬ ŮəŰŮɚɏůɘɛɞ ˊŬəɏŰɞ Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ 

əŬŰŬůəŮɡŬůŰɐ Űɞɡ ET. ȼ ŮəŰɏɚŮůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬəɏŰɞɡ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŮɛűɎɜɘůɖ Ůɜɧɠ user 

interface, ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ɔɑɜɞɜŰŬɘ ɧɚŬ ŰŬ ˊɟɞˊŬɟŬůəŮɡŬůŰɘəɎ ɓɐɛŬŰŬ ˊɟɘɜ Ŭˊɧ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

ȾŬŰɎ Űɞ ˊɟɩŰɞ ɓɐɛŬ, ɞ Eye Tracker Manager ŮɜŰɞˊɑɕŮɘ Űɖ ůɡůəŮɡɐ ET (ɖ ɞˊɞɑŬ ůɡɜŭɏŮŰŬɘ ɛɏůɤ USB) əŬɘ Űɞ ɛɧɜɞ 

ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ Ŭˊɧ Űɞ ɢɟɐůŰɖ ŮɑɜŬɘ ɖ ůɢŮŰɘəɐ ŮˊɘɓŮɓŬɑɤůɖ. ɆŰɖ ůɡɜɏɢŮɘŬ, Ůűɧůɞɜ ɖ ɗɏůɖ Űɞɡ ŬŰɧɛɞɡ ˊɞɡ ɗŬ 

ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɖɜ ET ůɡůəŮɡɐ ŮɑɜŬɘ ɖ əŬŰɎɚɚɖɚɖ, ŮəŰŮɚŮɑŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ calibration.  

TobiiProLSL: ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŬəɏŰɞ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ ɛŮŰŬɔɚɩŰŰɘůɖɠ ɧˊɤɠ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ůŰɖɜ ȺɜɧŰɖŰŬ 3, ɖ ɞˊɞɑŬ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɞ ůɢŮŰɘəɧ ŮəŰŮɚɏůɘɛɞ ŬɟɢŮɑɞ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ůɖɛŮɘɤɗŮɑ Ůŭɩ 

ɧŰɘ, ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬəɏŰɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ɨˊŬɟɝɖ Űɖɠ Qt ůŰɞ ɡˊɞɚɞɔɘůŰɘəɧ ůɨůŰɖɛŬ. 

ȼ Qt ŮɑɜŬɘ ɛɑŬ cross-platform ŮűŬɟɛɞɔɐ ɖ ɞˊɞɑŬ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ɔɚɩůůŬɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

C++ , Ůɜɩ ɞɘ ɡˊɞůŰɖɟɘɕɧɛŮɜŮɠ ˊɚŬŰűɧɟɛŮɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɛŮŰŬɝɨ Ɏɚɚɤɜ Linux, OS X, Windows, VxWorks, QNX, 

Android, iOS, BlackBerry əŬɘ Sailfish OS. ȼ ŮəŰɏɚŮůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬəɏŰɞɡ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɞ user 

interface ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 5. ɆŰɖ ůɡɜɏɢŮɘŬ, ɞ ɢɟɐůŰɖɠ Ůűɧůɞɜ ɏɢŮɘ ɐŭɖ ŬɜɞɘɢŰɧ Űɞ ˊŬɟɎɗɡɟɞ Űɞɡ 

Eye Tracker Manager, ˊŬŰɎŮɘ Űɞ əɞɡɛˊɑ çFindè ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɔɑɜŮɘ ɖ ŭɘŬůɨɜŭŮůɖ Űɖɠ ET ůɡůəŮɡɐɠ ɛŮ Űɞ LSL. 

ȷɜ ɖ ŭɘŬŭɘəŬůɑŬ ɏɢŮɘ ɔɑɜŮɘ ůɤůŰɎ, ŮɛűŬɜɑɕŮŰŬɘ Űɞ ɧɜɞɛŬ Űɖɠ ůɡůəŮɡɐɠ, Ůɜɩ ůŰɞ ŰŮɚŮɡŰŬɑɞ ɓɐɛŬ ɞ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ 

ɜŬ ˊŬŰɐůŮɘ Űɞ əɞɡɛˊɑ çLinkè ɔɘŬ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ ɖ ŭɘŬůɨɜŭŮůɖ.  

Matlab LSL: ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɞɡůɘŬůŰɘəɎ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɑŬ ɟɞɐ ŭŮŭɞɛɏɜɤɜ ɖ ɞˊɞɑŬ ˊɖɔɎɕŮɘ Ŭˊɧ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Matlab, Űɞ ɞˊɞɑɞ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖɜ ˊɟɞɓɞɚɐ Űɤɜ ɞˊŰɘəɩɜ ŮɟŮɗɘůɛɎŰɤɜ. ɋɠ Ůə ŰɞɨŰɞɡ, 

ɛɑŬ ůŮɘɟɎ Ŭˊɧ ŮɜŰɞɚɏɠ ɧˊɤɠ ŬɡŰɏɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ˊŬɟŬəɎŰɤ əɞɛɛɎŰɘ əɩŭɘəŬ ˊɟɏˊŮɘ ɜŬ ŮəŰŮɚŮůŰɞɨɜ ɔɘŬ Űɖɜ 

ŮɜŮɟɔɞˊɞɑɖůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɟɞɐɠ əŬɘ Űɖɜ ŬˊɞůŰɞɚɐ Űɖɠ ůɢŮŰɘəɐ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ LSL. ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ 

Űɞ əɞɛɛɎŰɘ əɩŭɘəŬ, ɞ ɢɟɐůŰɖɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞəŬɗɞɟɑůŮɘ Űɞ ɧɜɞɛŬ Űɖɠ ɟɞɐɠ ŭŮŭɞɛɏɜɤɜ (ˊ.ɢ. MyMarkerStream3) 

əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɜŬ ŬɟɢɘəɞˊɞɘɐůŮɘ Űɖ ɟɞɐ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ůɡɜɎɟŰɖůɖ lsl_outlet. ȰˊŮɘŰŬ, əɎɗŮ űɞɟɎ 

ˊɞɡ ɡˊɎɟɢŮɘ ŬɜɎɔəɖ ɔɘŬ əŬŰŬɢɩɟɖůɖ əɎˊɞɘŬɠ ůɐɛŬɜůɖɠ əŬɚŮɑŰŬɘ ɖ ůɡɜɎɟŰɖůɖ push_sample ɛŮ ɓɎůɖ Űɞ ŮˊɘɚŮɢɗɏɜ 

outlet ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ Űɖɠ ůɢŮŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ LSL (ˊ.ɢ. push_sample(óLeft Arrowô)).ɇɏɚɞɠ, ɔɘŬ ɜŬ 

ɚŮɘŰɞɡɟɔɐůɞɡɜ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ɗŬ ˊɟɏˊŮɘ ůŰɞ path Űɞɡ Matlab ɜŬ ɡˊɎɟɢŮɘ ɖ ɓɘɓɚɘɞɗɐəɖ liblsl-Matlab. 

 

%% Matlab Script for sending markers to LSL  

lib = lsl_loadlib();  

info  = 

lsl_streaminfo(lib,'MyMarkerStream3','Markers',1,0,'cf_float32','myuniquesourceid

23443');  

outlet = lsl_outlet(info);  

outlet.push_sample('Left Arrow');  

Mouse LSL: ɇɞ Mouse LSL ŮɑɜŬɘ ɏɜŬ ŮəŰŮɚɏůɘɛɞ ŬɟɢŮɑɞ Űɞ ɞˊɞɑɞ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ŮɛűŬɜɑɕŮɘ ɏɜŬ ˊŬɟɎɗɡɟɞ 

ɧˊɤɠ ŬɡŰɧ ˊɞɡ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 7, ɧˊɞɡ ůŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɞɨɠ ůɨɜŭŮůɖɠ Űɞɡ ˊɞɜŰɘəɘɞɨ ɛŮ Űɞ LSL 

ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬ ɛɖɜɨɛŬŰŬ çMouse successfully hookedè əŬɘ çStarted streaming dataè.  

Lab Recorder: ɇɞ Lab Recorder ŮɑɜŬɘ ɏɜŬ ŮəŰŮɚɏůɘɛɞ ŬɟɢŮɑɞ Űɞ ɞˊɞɑɞ əŬŰɎ Űɖɜ Ůəəɑɜɖůɖ Űɞɡ ŮɛűŬɜɑɕŮɘ Űɞ user 

interface, Űɞ ɞˊɞɑɞ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 8. ɆŰɞ ŬɟɘůŰŮɟɧ ŰɛɐɛŬ Űɞɡ interface ŮɛűŬɜɑɕɞɜŰŬɘ ɧɚŮɠ ɞɘ ŮɜŮɟɔɏɠ 

ɟɞɏɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ɞ ɢɟɐůŰɖ əŬɚŮɑŰŬɘ ɜŬ ŮˊɘɚɏɝŮɘ ˊɞɘŮɠ Ŭˊɧ ŬɡŰɏɠ ɗɏɚŮɘ ɜŬ əŬŰŬɔɟɎɣŮɘ əɎɜɞɜŰŬɠ əɚɘə ůŰɞ 

ŬɜŰɑůŰɞɘɢɞ checkbox. ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŬɟɎŭŮɘɔɛŬ (ɓɚɏˊŮ ȺɘəɧɜŬ 8), ɞɘ ŮˊɘɚŮɔɛɏɜŮɠ ɟɞɏɠ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ŬɡŰɏɠ 

Űɞɡ Ⱥɇ (Tobii), Űɞɡ Matlab (MyMarkerStream3) əŬɘ ŬɡŰɏɠ Űɞɡ ˊɞɜŰɘəɘɞɨ (MousePosition əŬɘ MouseButtons). ɆŰɖ 

ůɡɜɏɢŮɘŬ, ɞ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚɏɝŮɘ Űɞ űɎəŮɚɞ ɧˊɞɡ ɗŬ ŬˊɞɗɖəŮɡŰŮɑ ɖ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬɔɟŬűɐ əŬɗɩɠ əŬɘ Űɞ 

ɧɜɞɛŬ Űɞɡ ŬɟɢŮɑɞɡ. ɇɞ ŰŮɚŮɡŰŬɑɞ ɓɐɛŬ ŬűɞɟɎ Űɞ ˊɎŰɖɛŬ Űɞɡ əɞɡɛˊɘɞɨ çStartè ɔɘŬ ɜŬ ɝŮəɘɜɐůŮɘ ɖ əŬŰŬɔɟŬűɐ Űɤɜ 

ɟɞɩɜ ŭŮŭɞɛɏɜɤɜ. ɇɏɚɞɠ, ůɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞ Űɨˊɞɠ Űɞɡ ŬɟɢŮɑɞɡ Űɖɠ əŬŰŬɔɟŬűɐɠ ŮɑɜŬɘ .xdf əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɔɘŬ Űɖ 



 

 

ɛŮŰŬűɧɟŰɤůɐ Űɞɡ ůŮ ˊŮɟɘɓɎɚɚɞɜ Matlab ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ɓɘɓɚɘɞɗɐəɖ xdf-Matlab-master ɖ ɞˊɞɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŰɞˊɞɗŮŰɖɗŮɑ ůŰɞ ŬɜŰɑůŰɞɘɢɞ path Űɞɡ Matlab. 

4.4 ɃɅũȷɁɋɆȼ ȾȷȽ ɉɅȼɆȼ ȾɋȹȽȾȷ ɆɇɃ GITHUB 

ɇɞ ůɨɜɞɚɞ Űɤɜ ˊŬəɏŰɤɜ əŬɘ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ŰŬ ɞˊɞɑŬ ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŰɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ŮɜɧŰɖŰŮɠ ɓɟɑůəɞɜŰŬɘ 

ůŰɞ ŬˊɞɗŮŰɐɟɘɞ Űɞɡ NeuroMkt8 ˊɞɡ űɘɚɞɝŮɜŮɑŰŬɘ ůŰɞ Github. ȺˊɘˊɟɧůɗŮŰŬ, ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŬˊɞɗŮŰɐɟɘɞ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛŬ Űɧůɞ ɞ Live Viewer ɧůɞ əŬɘ Űɞ Dashboard ŰŬ ɞˊɞɑŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɞ ȾŮűɎɚŬɘɞ 5. Ƀ ˊɘɞ Ůɨəɞɚɞɠ 

Űɟɧˊɞɠ ɔɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ əŬɜŮɑɠ Űɞɜ əɩŭɘəŬ Űɞɡ ŬˊɞɗŮŰɖɟɑɞɡ ŮɑɜŬɘ ɜŬ ŬɜŰɘɔɟɎɣŮɘ Űɞ əɡɟɑɤɠ project (cloning 

process) Űɞɡ ŮɜŭɘɎɛŮůɞɡ ɚɞɔɘůɛɘəɞɨ ŬəɞɚɞɡɗɩɜŰŬɠ ŰŬ ɓɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

 

 # Cloning GitHub Repository  

[1] git cl one -- recursive - submodules https://github.com/NeuroMkt  /Middleware .git  

[2] git clone https://github.com/NeuroMkt/Neuromarketing_Toolkit.git  

 

ȼ ŮɜŰɞɚɐ [1] ɗŬ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖ ɚɐɣɖ ɧɚɤɜ Űɤɜ ŮɜɞŰɐŰɤɜ (modules) Űɞɡ project, Ůɜɩ ŬɜŰɑůŰɞɘɢŬ ɖ ŮɜŰɞɚɐ 

[2] ŬűɞɟɎ Űɖ ɚɐɣɖ ɛɧɜɞ Űɤɜ Live Viewer əŬɘ Dashboard. ȼ ɚɐɣɖ Űɞɡ project ɗŬ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

Űɤɜ ˊŬɟŬəɎŰɤ űŬəɏɚɤɜ ůŰɞ ůɨůŰɖɛŬ ŬɟɢŮɑɤɜ Űɞɡ ɡˊɞɚɞɔɘůŰɐ: 

ǒ ūɎəŮɚɞɠ App-TobiiStreamEngine, ˊŮɟɘɏɢŮɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮəŰŮɚɏůɘɛɞɡ 

ŬɟɢŮɑɞɡ ɛŮ ůəɞˊɧ Űɖ ŭɘŬůɨɜŭŮůɖ Űɖɠ ůɡůəŮɡɐɠ ET ɛŮ Űɞ LSL. 

ǒ ūɎəŮɚɞɠ dsi2lsl, ́ ŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ŮɜůɤɛɎŰɤůɖ Űɖɠ ůɡůəŮɡɐɠ EEG, əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ 

Űɖɠ DSI-24, ůŰɞ LSL. 

ǒ ūɎəŮɚɞɠ App-Input,  ˊŮɟɘɏɢŮɘ ŰŬ ůŰɞɘɢŮɑŬ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

Űɞɡ ˊɞɜŰɘəɘɞɨ Ŭˊɧ Űɞ LSL. 

ǒ ūɎəŮɚɞɠ liblsl -Matlab, ˊŮɟɘɏɢŮɘ Űɖɜ ŭɘŮˊŬűɐ Űɖɠ liblsl ɔɘŬ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Matlab. 

ǒ ūɎəŮɚɞɠ LabRecorder, ́ ŮɟɘɏɢŮɘ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ Lab Recorder, ɖ ɞˊɞɑŬ əŬŰŬɔɟɎűŮɘ ɧɚŮɠ Űɘɠ ŭɘŬɗɏůɘɛŮɠ 

ɟɞɏɠ ŭŮŭɞɛɏɜɤɜ ɏɢɞɜŰŬɠ əɞɘɜɐ ŭŮɘəŰɞŭɧŰɖůɖ. 

ǒ ūɎəŮɚɞɠ LiveViewer, ˊŮɟɘɏɢŮɘ Űɞɜ MATLAB əɩŭɘəŬ ɔɘŬ Űɖɜ online Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ůɖɛɎŰɤɜ ˊɞɡ 

əŬŰŬɔɟɎűɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ. 

ǒ ūɎəŮɚɞɠ Dashboard, ˊŮɟɘɏɢŮɘ ɧɚŬ ŮəŮɑɜŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ ůɖɛɎŰɤɜ ŰŬ 

ɞˊɞɑŬ ůɡɜŭɡɎɕɞɜŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŰɞɡɠ 

ŰŮɚɘəɞɨɠ ɢɟɐůŰŮɠ - ŭɘŬűɖɛɘůŰɏɠ əŬɘ ɏɢŮɘ ɤɠ ůəɞˊɧ Űɖɜ ɡˊɞɓɞɐɗɖůɖ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ ŭɘŬűɖɛɘůŰɘəɩɜ 

ɛɖɜɡɛɎŰɤɜ. 

Ƀɘ ŰɟŮɘɠ ˊɟɩŰɞɘ űɎəŮɚɞɘ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɘ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ Lab Recorder. 

ɄŬɟɎɚɚɖɚŬ, ɞ űɎəŮɚɞɠ LiveViewer, ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɧůɞ ˊɟɘɜ Ŭˊɧ Űɖɜ ɏɜŬɟɝɖ Űɖɠ əŬŰŬɔɟŬűɐɠ ŬɚɚɎ 

əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŬɡŰɐɠ, ɛŮ ůŰɧɢɞ Űɖɜ ŮɝŬůűɎɚɘůɖ Űɖɠ ɡɣɖɚɧŰŮɟɖɠ ŭɡɜŬŰɐɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ůɖɛɎŰɤɜ (EEG əŬɘ 

Ⱥɇ). ɇɏɚɞɠ, Ůűɧůɞɜ ɏɢŮɘ ɔɑɜŮɘ ɖ ůɡɔɢɟɞɜɘůɛɏɜɖ əŬŰŬɔɟŬűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ, ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɞ űɎəŮɚɞɠ Dashboard, ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ əŬŰŬɔŮɔɟŬɛɛɏɜɤɜ ůɖɛɎŰɤɜ. 

  

                                                      
8 https://github.com/NeuroMkt/ 
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5 ɄȷɅȷȹȺȽũɀȷɇȷ ɉɅȼɆȼɆ 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɜɧŰɖŰŬ ŮɟɔŬůɑŬɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ɢɟɐůɖɠ Űɞɡ ŮɜŭɘɎɛŮůɞɡ 

ɚɞɔɘůɛɘəɞɨ Űɞɡ NeuroMkt. ɇɞ ˊɟɩŰɞ ˊŬɟɎŭŮɘɔɛŬ (Live Viewer) ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ɔɘŬ 

ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ůɖɛɎŰɤɜ əŬɘ ŬűɞɟɎ Űɖɜ ɢɟɐůɖ Űɤɜ ůɖɛɎŰɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ɇɞ ŭŮɨŰŮɟɞ ˊŬɟɎŭŮɘɔɛŬ 

ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɞɚɨ ˊɟɩɘɛɖ ɏəŭɞůɖ Űɞɡ Dashboard əŬɘ ɚŮɘŰɞɡɟɔŮɑ ɛŮ ůɐɛŬŰŬ ˊɞɡ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ ůŮ 

ˊɟɞɔŮɜɏůŰŮɟɞ ɢɟɧɜɞ ɛŮ Űɞ Lab Recorder (ȺɜɧŰɖŰŬ 4.3). 

5.1 LIVE VIEWER 

Ƀ Live Viewer ŮɑɜŬɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ˊɞɡ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ɏɟɔɞɡ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭŮɑɢɜŮɘ Űɖɜ 

ŰŬɡŰɧɢɟɞɜɖ əŬŰŬɔɟŬűɐ ůɖɛɎŰɤɜ EEG əŬɘ ET ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ɇŬ ůɐɛŬŰŬ ˊŮɟɜɎɜŮ ˊɟɩŰŬ ɛɏůŬ Ŭˊɧ Űɖɜ 

liblsl, ŭŮɘəŰɞŭɞŰɞɨɜŰŬɘ ɢɟɞɜɘəɎ əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŰŬ əŬŰɎɚɚɖɚŬ streams. ɆŰɖ ůɡɜɏɢŮɘŬ, ɞ Live 

Viewer əɎɜŮɘ resolve ŰŬ streams əŬɘ ɞˊŰɘəɞˊɞɘŮɑ ŰŬ ŬɜŰɑůŰɞɘɢŬ ůɐɛŬŰŬ. 

 
ȺɘəɧɜŬ 9. ɆŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞɜ Live Viewer (ˊɟɧɔɟŬɛɛŬ ˊɞɡ ŭŮɑɢɜŮɘ ůŮ ˊɟŬɔɛŬŰɘəɧ ŰŬ ůɡɔɢɟɞɜɘůɛɏɜŬ ůɐɛŬŰŬ EEG 

əŬɘ ET). 

5.2 DASHBOARD 

ɀɏůɤ Ůɜɧɠ əŬŰɎɚɚɖɚŬ ŭɘŬɛɞɟűɤɛɏɜɞɡ ɔɟŬűɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɞ ɢɟɐůŰɖɠ ŮˊɘɚɏɔŮɘ ɛɘŬ əŬŰŬɔɟŬűɐ (ŭɖɚ. ŬɟɢŮɑɞ 

.xdf ɧˊɤɠ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɞ Lab Recorder) ɔɘŬ ɜŬ Űɖɜ ŮˊŮɝŮɟɔŬůŰŮɑ. ȾŬɗɩɠ ŰŬ ůɐɛŬŰŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ Lab 

Recorder, ɞ ůɡɔɢɟɞɜɘůɛɧɠ Űɞɡɠ ŮɑɜŬɘ ŮɝŬůűŬɚɘůɛɏɜɞɠ. 

ɇɞ ˊɟɧɔɟŬɛɛŬ ŬɡŰɧ, ůŰɖɜ ˊŬɟɞɨůŬ ɏəŭɞůɐ Űɞɡ, ˊŬɟɏɢŮɘ ůɡɔɢɟɞɜɘůɛɏɜŮɠ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖ űɡůɘɞɚɞɔɑŬ 

Űɧůɞ Űɤɜ ɛŬŰɘɩɜ ɧůɞ əŬɘ Űɞɡ ŮɔəŮűɎɚɞɡ. ȷəɧɛŬ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ (ˊ.ɢ. approach-

withdrawal index) ˊŬɟɏɢɞɜŰŬɘ ůŮ əɞɘɜɧ ɢɟɞɜɘəɧ ɎɝɞɜŬ. 



 

 

 
ȺɘəɧɜŬ 10. ɇɞ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɛɘŬɠ ˊɞɚɨ ˊɟɩɘɛɖɠ ɏəŭɞůɖɠ Űɞɡ Dashboard. 

 

  




