=

fMRI I & & & &N 5> & DFI1E D& DG

VNN i)

AL T, MRIIZ & o THAAR U 7 F15 BEEUR OIS B 5 S £ =1 & R =H10E O
2179, MBI EHRO=ZFERDO—-DOTHY, MHFICHNTIHREMIET S I L THERBIIHT
LHIRZMIATHETICRDEZS. HIBE, TOHFOMAGLEIZL Y EME, M
H, TaflE R CEBOMBEIZAHEIRETH D, TNODNOZITIHMENENETNRELS.
% Z T4 ® BCI(Brain Computer Interface) % I\ 7z & BMERIZ[71F T D LR 224157
21352 2HINE LT, MFE 2L 2RO MG S 2 & BEEUHS OFEEOHE T 217 5.
Eikz AR UEE=ME 6 f (C, C#, D, D#, E, F) 25 =/% 6 f (Cm, C#m,
Dm, D#m, Em, Fm) O 12 FEZHEREIC T VX LREF TRARL, ZDEOINIEE)
Z IMRIWZ &> T s 5. 2O, IMRI OB BEEORELZID R 20, —&
WP % 22 1) THRAR 5 A8 — ZIIIEIC TG 217 5. BonimfT — K29 R—R2
Z—<2y (SVM) I &> THML, E=MELE=METOMNELRDZ. FERL LT,
YIRS RA—2IVEACESE, FOIED 62%, TDOBED/NT A —XiE v fEA 1.7, cost

fEM 500 72> TWB I 2R LTV,

F—7—FK (MRI, M, JvAvTIa—T4V7, $R-—IRI7 -V,



Abstract

A study of discrimination of musical harmony using brain

activity obtained by fMRI

Hiroki Nakamura

This study aims at discrimination of two different harmonies, that are major triad
and minor triad from humans brain activity obtained by fMRI. A harmony is the one
of three musical factors, and study of impression of harmony useful to investigation
of the human recognition of music. A harmony can be classified to some categories,
for example, major triad, minor triad, and discord. Harmonies in different categories
causes different human impressions. Therefore, the purpose of this study is estimation
of harmony to which a subject is listening. The estimation is performed using human’s
brain neural activities obtained by functional Magnetic Resonance Imaging(fMRI).

Six major triads(C, C#, D, D#, E, F) and six minor triads(Cm, C#m, Dm,
D#m, Em, Fm) are created by composing sine waves. These triads are played as audio
stimuli to subjects at random. Brain neural activities are scanned using fMRI. Sparse
scan technique is employed to avoid noise generated by fMRI. Support vector machine
is used to classify harmonies. The result shows that the accuracy is 62 percent using

sigmoid kernel and the parameters of v and C for SVM are 1.7, and 500, respectively.

key words fMRI, Harmony, Brain Decording, Support Vector Machine
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