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usical Visualizing System for the Deaf

Choi. Doo-il
Dept. of Electrical Electronic & Information Eng.. Kongju Univ.

Abstract - We have developed a real time
musical visualizing system works on PC with
sound card and windows 95 or more. The
system can extract some features of music
signal and animate various screen -i.e. wave,
spectrum, simulated water jet - according to
extracted features. We have used the system at
the concert for the deaf and contributed for
deaf to understand the music.
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A/D ®W8E 22 050KHz sampling rate, 16
bit/sample, monoZ FHHZE A, HAA A
£ 9% double buffer size® 6494 2048712 A€
7b53teE 39, moving window® hamming
window® AM-3tH 3, windowd ©]% ZEH L 10A
window A7174A] A€ 715 =2 HAS

2.2 AExXa|%
2ot ANFAA 3%, Joudness, spectrum B 7| &
2748 dE ¥2UEE Oe3 2
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o714 F{}+ Fourier Transform

2.2.3 Loudness L
k¥R frame® < Loudnesse 4 (3)3 Zt}.
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5ol Uth. CepstrumEAML o] &3 Foel & t}
-3 2,
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step 1 : define and initialize variables
M : window size
fi @ Bl AFst 2 Fop
fo @ BH}Y) mEm A9 Fae
E(n] : n¥d# frame®] ge}7] F0k4 oiddo] oy
Pln) : n¥A frame? peakdt
Trame © frame AIZH(=window size/sampling rate)
Baverage(n] @ o1& K frameo dad oAy
Paverage(n) @ 1A K frame #B& peakdt
B : B97] bit tF (A
Blocal © BFF7] bit 743 (A1 gt)

step 2 : Present n-th frame of Music Signal
sal0), sal1), ..., sn(M-1]

step 3 © E(nl), Eaversge(n]. P(n) 2 Paverage(n)S A2+

] (
R
Eaverage{n) = K =0E[n k]
-1

Paverage(n] = K =0P[n—k]
By - L 3 SiA
fh—fl =fi
Pln) = max(s.[0), sa(1), ........, sa(M-1] )

step 4 : bit?] FF AA F local bit interval A4t

if E(n) ) @ Eaverage(n) and Pln) ) 8 Paverage(n)
Biocat = Counter X Thame
Counter = 0
B = B + gain (B - B)
else
Counter = Counter + 1

where .8 > 1 and gain {( 1

step 5 : replace n by n+1 and goto step 2
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step 1 ! define variables

cx © 3pHg) Yol

cy : #R9 %ol

N : 8%¢ AF

4t 1 B B &=

G : FY rtEx

Voli} : 1 WA &g 27 2 £

Ooli) = 1 AA B 27 2 4=

t(i) ¢ i HA B3] BEF A AL

L : Loudness of Music

Fo : fundamental frequency of Music
B : Bit Time of Music

step 2 @ ¥F9 2713
for each 1 (OCiKN)
Set Voli) has uniform distribution in [ 0, Vpax )
Set 8o{i) has gaussian distribution with
zero mean
Set t(i] = 0
Bavg = 0

step 3 ¢ EWEe A A3 % HFE & 4= AN
j =i+ 001/B
Oave = fcos(Z;rj)
Fo 2 B A2 89
Fot 4% A7ke Age doz A3

step 4 @ Ty T4 4 EWE X A 9 a3y
for each i (OCIKN)
tli) = tli) + 4t

x = Volilcos(6 4[4 :

y = Vo[z']—%Gt{i]Z ;

if( #E(x, y)7} 310& dHojyod ) {
Set Voli) has gaussian distribution
with L mean

Set 8oli) has gaussian distribution
with 6. mean
tli) = 0
}
else {
ZE(x, )l AFE doz2 2 Bvbg 1387
}

step 5 ! Find L, Fo, B of next frame and goto step 3
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