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Brainwave Analysis and Dynamic Visualization of
Brain Auditory reaction to Internet Brainwave Music
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2. HEEepochETFFT(BEMIL WL, ZBHEXBERMNT

def do fft(sampling rate,time window,y):
x=np.linspace(@,time w1ndow sampling rate*time_window)
fft_y=fft(y) #REFET=EHE
N= sampling rate*time w1ndow
X = np.arange(N) # #EE(EF&/
hal1c X = x[range(lnt(N/z))] #5

normallzatlon_y abs_y/N #i—‘:‘f?( EEIEE )

normalization_half_y = normalization_y[range(int(N/2))] #EX##E % » SE—F
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five_band=[]

five band.append(round(sum(normalization_half y[©:4])/len(normalization_half y[@:4]),3)) #delta band
five_band.append(round(sum(normalization_half y[4:9])/len(normalization_half y[4:9]),3)) #theta band
five_band.append(round(sum(normalization_half y[8:13])/len(normalization_half y[8:13]),3)) #alpha band
five band.append(round(sum(normalization_half y[12:31])/len(normalization_half y[12:31]),3)) #beta band
five band.append(round(sum(normalization_half y[3@:51])/len(normalization half y[30:51]),3)) #gamma band
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45.75(uV"2)
®@ | 600 o060 (000 o000
@ 000 o000 o000 o000
® 000 000 o000 000
0.0(uv*2)
delta band theta band alpha band beta band gamma band
F3 5.451 F3 1.661 F3 0.977 F3 0617 F3 0.438
c3 2168 c3 1.036 c3 0.621 c3 0.557 c3 0.454
P3 164 P3 0.994 P3 0.463 P3 0478 P3 0.444
Fz 4446 Fz 1.019 Fz 0.835 Fz 0.62 Fz 0.51
Cz 1.694 Cz 1.078 Cz 0.75 Cz 0.499 Cz 0.485
Pz 1.369 Pz 0.935 Pz 0.485 Pz 0.498 Pz 0.424
F4 1.153 F4 0.727 F4 0.578 F4 0.457 F4 0.405
c4 1615 c4 0.639 c4 0.525 c4 0.437 c4 0.408
P4 1.29 P4 0.856 P4 048 P4 0438 P4 0.407 EE%E{ mﬂ]&
SHE1- 75
BHETY
FAEBERF R channelEF Aband RE R B{E
FIERFDEE < Remaining time(s): 245s
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delta band

1.015(uVA2)

theta band

0.717(1VA2)

alpha band

Now Channel: C4 ——

0.852(4VA2)

beta band
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0.548(uVA2)

Spectrum Bar Chart

gamma band

TREERIRE,

0.402(V2)
—

45.75(1V"2)

0.0(uVA2)

A L T Htl#channel

Remaining time(s): 225s
subject number:1
PAUSE



R IT

Model

LIKEE/NE S BI R E#MbandElchannel, 38 HEEEREHEREE UREIE
RIEKRETE—ZHE (HRBUBRTRZHE) ERE2CMIREERE.

Mode?2

KEF/NEZZERmModel, THAZEEERESERKEETETRE—ZHECE
{Elchannel(RI{R V) #2238 & BB E 2 channel ) fERF L RORS R BEZ 3R FE

Mode3

AEFNEZHERmodel, EXEZEE S MMM, ATHHRRZHAENE—
{Bband (A2 IR T R 23 E AR A BIERMband) AR R Z EREE,

Mode4

AIERATA A E R —fEband (FI#Z S U1 ARER TR Aband) B, BRERA [F] AOR&IR 5 526
HIEE (AR EEbaseline) 2 BEERE, BN ABEKMK TR EERSIFTHIEERK.




PAUSE

subject_1
00
00
00
F3
ooe B mmumm
aJ A RIfband
k 7 ETRTNRFREANZRE
o000 I
Pz
00 -

subject 3

c4
P4

Now Band : alpha band

subject_2

Music time(s) :  2/263 s

subject 4




R IT
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M 0 d e 2 KEF/NEZEERmodel, FTAZEEERESEREKBTERE—2HEZE
{Elchannel(RI{R V) #2238 & BB E 2 channel ) fERF L RORS R BEZ 3R FE

M O d e 3 AEFNEZHERmodel, EXEZEE S MMM, ATHHRRZHAENE—
{Bband (A2 IR T R 23 E AR A BIERMband) AR R Z EREE,

M O d e 4 AIFERE — (A A) R B R R —{Eband (AHREE VR E R Hband) b, FRERA B #IRK R S 4
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F3 alpha_mgsic 78 56.59(uVA2)
white_noise
c3 alpba_mgsic
white_noise
P3 alpha_mgsic
white_noise 0.04V*2)
£ alpha_m\fsic 34
white_noise
alpha_music ﬁm E HI‘I H(] &H%ﬁ% u&
Cz white_noise IEEH;H‘] band H‘Jﬁﬂﬁ
alpha_music EEEW&&HQH‘J ba nd
Pz white:noise J: Tﬁﬂ]ﬁ* ﬁ &H%
F4 alpha_mgsic 74 'f
s Now Band : alpha band
alpha_music Now subject number:4
C4 ol
white_noise L
Music time(s):39/263 s
alpha_music
P4 white_noise PAUSE
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FRAMERRFRbandth, EHSERRRL L TR EAMERLZ ZREABLER

BB BRT( HEEEERRR RN MENband"

= o7 and Alpha_band Beta_band Delta_band Gamma_band Theta_band
Alpha_music 5{s% 441 2431 31iL 441
Beta_music 3fi 54 afis 34 Afiz
Delta_music Az 44s 443 443 51

Gamma_music 74 61 34 3fi 513
Theta_music 513 513 54 14 Afir

B dam:

1.Ealpha B SR beta TR I HMEL band B8 H L FE RS RS (76 B8 A EEED)
2E BN ERNAE band mp Alpha FEHEHBeta HFE K AFFH A H HEMFRNTI.



FRMFRNE Ebandd, RESIMHERE SKER H L TR ERRNER 2 ZEE ABLEERER

i*:lit%' ZHE1 | 2HE2 | ZHE3I | ZHE4 | ZHES | Z2HE6 | ZHE7 | TRHEBTHEB
Alpha v v v v v 51/741
Beta v v v v v 51/741
Delta v % v 3fL/741
Gamma v v ARL/THL
Theta v v v v AL /7L
v: ZRERKXKNBERE (baseline)
BERiER:

1. BfEMR TR E AR ZHE 12 HEMER, BRIZHE 1ERERTRR AR,
2. 2R E3RZEE 72 HEEBetaFREGamma T RA RE, MAHRERSRETBRE,
B.UEABKE, IRT DettaBFR 25, HBRNUEMRTREAFHHBEIROAS.
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