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Study on EEG classification methods for cognitive states
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Abstract— This study aims to classify cognitive
states by support vector machines (SVM) from EEG.
Spontaneous brain waves were measured from a scalp
who opened their eyes, closed their eyes and performed
a mental calculation task. Classification accuracy be-
tween two kind states exceeds 90 % . This study sug-
gests that EEG spectrum can be used for accurate es-
timation of cognitive states by machine learning under

proper conditions.

Keywords— EEG, power spectrum, SVM

1 0000
O000000o0oo0oo0ooooooooooooo ]
goboobooooboooobooooboooboooo
goboooooooOoooooobooboboooobo
oobooOooooboooooooooboobooooooon
0000000000000 ooOO SvM2l00000
gooooooooboos3soboboobobooobooooon
oob0oooooobooooooooboooooooon
ooogd
obOobooobOo0obtde0OO0bOOOOODOOOO
O00o00o0o0o B)oooooo0ooooooo
oooboooooooobobooooboooooobo
gobooooooobooooobooooboobooobo
oooooooooooboooooooooboooon
ooboboooboooobooooboboooboo
gbooobooboooood

2 00
2.1 00O0OO

oo1o000b20000 700230260 00000
gboobooboooboboooobooboboooan
gboboooboboooooooooooooboooon
obooboboobooobooboooooboooooboon
Polymated TEACOOOOOOOOOOODOOOOO
00000000 200Hz O A/DOOOOPCOOODO
obooobooboobono 10200000 2100000
oboooboobobvooooooooboboooo
oobooooboobooobbooooboboooooooo
0000000000000000 5kQO00000

22 000

gboboouoboooobboboboooooao
ooboobooobobooo4oboo0oboooboooon
goooboboobooboboooobobooog
00000000000 00000000 75[cm] 00
gbooboobobboobooboo

221 00000

Jobogoboooobooboobbooboooboo
OO00000D0O00DDOO800x 600 pixeld O OO
0000000000000 000000 1[deg) 00O
gboobooboboboboboobgobobdaoda
gboogoooo

222 00000

gbooooooos3oooooooooboooobooobooo
oooobooboooog

223 00000

obOooOooooboobooOooocboo 30bo0oonoo
gooooboboooooboboooooboobooog
boboooobooboooboobooobooboooo
oooobobooooooooboooooooboooon
oooboooooooobooooobooobooooon
ooooooon

23 0O0O0OO

goboobooobooooboobooob 4000 300
ooooo0oooooosSsvMOoOooooooooooo
ooobobooooooooobbooooobbooooo
gboobgoobgosooobooboobooboo

23.1 ODO0OO0OO0OOOOOOOO

0000.05-30[Hz| D0 000000000 100000
gboooooooooooooooobobooboboon
O0000000000000000 25600 =1.28[sec]
0.5[sec] 000000000 DOO ARODOOOOOD200
oooobooooobboooboooooooooon
0000000000000 00 5000000 39[Hz|
00 1/128[Hz] 0000000000 s0pt 00000
oooooooobooobo200b0000b0000n
1900000000000 000000b0000 900



5 +1 Cognitive
W -1 —) States

010000

o19*%00 000000 SsvMOOOOoGOo2000000
oooooobooooooo
obooooobooboboooog2eb000 1900
0000000000 4864 0019*%2560 000000
gboooboobooooobooog

23.2 0OO0OO0OOOODOO

goboboboooooboooooobooooooooo
oobobOoooobooooooocoooooooooo
oooboooooboooobobooobooboboooooo
ooooooboooooboooog

oOoo0o0ooDoo0o0oooOooooooooo svMm
000000o0o0o0oo0oUo {0000 yo00o
gobooOoooooobooooboooooobooooobo
oboooooooooobooooobooon

gbOgsopt00000000 10pt0O0 5ptO0O0
01oooboobomoo1voooooooon 2
oooosSsvMOOOOOODODoOOoOooooOoOg svMm
uboboo0ol1goooooboboboobcoobann
bobooobobooobooooboooooban
oboooooooon

3 00O
goooboooooooooooooooboooon
ooosooooooooooooboooooooooo
gbobooogoboboooeouboooobobo
ttest UDOO0OOO0OO0O0DOO0DOOOOOOp <0.01
(oobooobooobooooboooboobooooon
goobbooobobbooobobbooooobog
goo

4 000
gbobooboboboboboboobbooon

gbooooOobooooboboooobooo
gobogobooobooboobooboobooobo

svMOOOOOOOOOO0O0O0oooooooogoo

[ raw
W spectrum
Il proposed

100+

90

80

% correct

70t

60 -

50

open / close calc / close calc / open

02 000000O000O0O00OODOOOSbOOOO
O0000Oraw:0000, spectrum:0 00 00O, pro-
posed:0 00 0.

doboobobooooboooooooooooboooo
Oo000o0o0oOoOoOogoooooosvMOooooooo
000000000000 9% 0oooooooo
ooo
ooobobooooboooobooooooooobong
oobooboooobobooooobooooooon
ooooooooOsvMOoOoOooooooooooo
oooooooooooboooboooobobooon
oooboboboooobooooobooooboboooon
oooobOobooooooOobooooooboooog
gooboooobooobooooooooboooon
oobooboooboooooooobooooboooo
bobOoobobOobooobooooboboooo
ooooboooooobooon

oo

O0oooo0ogoooooooooooo coEonon
gobooobooboooooboooobooooooooo
O00O000000000000000BO19300071 0
ooooboooao

oooo

[1] JR. Wolpaw, N. Birbaumer, DJ. McFarland, G.
Pfurtscheller and TM. Vaughan (2002) “Brain-
computer interfaces for communication and con-
trol.” Clin Neurophysiology, 113(6):767-91.

[2] VO NO Vapnik (1998) “Statistical Learning The-
ory” Wileyld NewYork

(3] 000000000000 19930“00oooong”
ooogd



