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o XTI EIEHIH1E (Metadata—based Approaches)

e XTHNBHIHE (Content—based Recommendation Approaches)

e JBE& 1 (Hybrid Recommendation Approaches)
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Content—based Recommendation Approaches
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Music Signal Processing Fundamentals

1 HFEIET

o REEHER: fi=1/s RRXFENRERBREIZ, HHZE Hz) Sl

« FHEES: TEF

SR RIS S (PCM) H

\tmly

W BAE A2 FEHT

SN

« B

£ R IEIR B BRI P E A G 5 A A M
o HILKIRFEEMEASKHZ, 11kHz. 22kHz.

—

(=]

M RER T EIES, TR

TR

/

3§%go

44. 1KHz 96KHZBY192KHz%EE



4 FRE T EEA

Music Signal Processing Fundamentals

o 2 i MrSpectrum Analysis

e 1) BEEEMAW: Discrete Fourier Transform (DFT)
AT B BRI

N—-1
X [k] = DFT(xz[n])] = > x[n]e 727+ k=0,1,...,N — 1. (2.1)

re=10

o 2) WEHHEISHAH: inverse Discrete Fourier Transform
(iDFT) ,

[ - - [SEEDON

[ ] ) S ) 1 .'— r
x[n] = iDFT(X [k Z ,J2mnk/N n=0,1,...,] N — 1. (2.2)
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Music Signal Processing Fundamentals

o 2 i MrSpectrum Analysis

e 3) FiETHE: magnitude spectrum

X [K]| = \/Re(X[k])? + Im(X [k])? (2.3)

e 4) MPEFHNL: phase spectrum ¢lk].
Im(X|[£])
Re(X [k))

plk|] = arctan (2.4)
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Music Signal Processing Fundamentals

X|kJap = 201logy, (| X [K]])

(2.5)
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Music Signal Processing Fundamentals
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0.2 q l ] Audio Signal x(n)
3 I‘- |" | MA ‘ |\| ' ; ” “ ’ N |I i t It
E. 0 J“"l ﬂh[*'. l‘ W |\I'r ‘P‘ﬂ “ f Ihl ;I‘L‘ |I I\4 |” l ‘ M' ql' ' MJ“‘; J \ ”L’ || |i lhll\pllll‘lllw || ||'II‘||] I Hnih" |;|| pllHerr, |'||l'|'i||-I||L. \,'l * W qﬁhﬁbﬁq il",uh"n
o 682. EEE? 1365.3333 n[“mphs] 2730.6667 3413.3333 4096
0.015F l I | I [ -
0.01 Magnitude spectrum [X(k)| “‘m“;
s )| i
682.6667 1365.3333 Hz[glqr:] 2730.6667 3413.3333

IKITJI [dB]

[X(N)] [aB]

-120

VWWW%MMm .

Magnitude spectrum |X(k)| In dB

oo ‘q MW ’W MM M‘&M

682.6667

1365.3333 2048
kK [bins]

2730.6667 3413.3333

=100
-120

EWW,HM IM* \ /‘

Magnitude spectrum |X(f)| In dB

A L —

—wﬂmﬁwWWmmwwmjhwwﬁ

0

7350 11025
T [Hz]

14700 18375 22050

Figure 2.1: Visualization of an audio signal, the magnitude spectrum and the magnitude
spectrum in dB.
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Music Signal Processing Fundamentals

e 3 I R (Auditory Scales)
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Music Signal Processing Fundamentals

e 3 Mo RE (Auditory Scales) & X
e 1) Mel-Scale

JH
fﬂle] — 2595 ]Oblﬂ (705 —|— 1

e 2) Bark-Scale

fhark = 13 arctan(0.00076 fg,,) + 3.5 arctan((fHZﬁmo)z)
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Music Signal Processing Fundamentals

e 3 I RE (Auditory Scales) SENX
e 3) ERB-Scale
BWyy, = 24.7 (0.00437f, + 1)

e 4) Cent—-Scale

fa
Afeent = 1200 10%2(f ).

b
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Figure 2.2: Comparison of auditory scales.
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Music Signal Processing Fundamentals
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Figure 2.4: Windowing of an audio signal using a Hanning window
function .
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Music Signal Processing Fundamentals

« H5z b, STFTH]PAMR#E FHANE X, HAWInlEH ORE, mg X EHH
AL E . X ELPT I KISTRTHY & SCAER TRl AR | #852 B U .

N-=1

STFT [.f'[”” = .\F [a‘”.;q'] = Z _r[”]”q[” — ”‘.r]r,—j.‘.‘ruf.,'_'\'

—



4 B IRE T EEM

Music Signal Processing Fundamentals
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Music Signal Processing Fundamentals
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a) Cosine signal (1000 Hz)
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Figure 2.5: Windowing of an audio signal using a Hanning window function
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o 6 EHibrEAL (Audio Normalization)
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