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" Learning about acoustics and signal processing by synthesizing a melody using musical tones and

singing, by ARAI, Takayuki (Sophia University).
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Fs = 16000; % AR

f = 440 *(27([-9:3]/12)); % C4 7> & C5 DEAF %
fo(  1: 40)=1(1); % BPIDER : C4
fo( 41: 80) = f(3); % D4

fo( 81:120) = f(5); % E4

f0( 121: 160) = f(6); % F4
f0( 161: 240) = f(8); % G4
ns=1; % JEARNDBREY TV
frame = 1; % ZL—AbAf T TR

% HAEEDTHUL
while frame <= 240 % EETL—ALET
N = floor(Fs/f0(frame)); % 1 B DY 7k
% BEHRDORMEY T
output(ns:ne) = sin(2*pi*[0:ne-ns]/N);
% EZE 1 FAH O
% BAtEY > TN DER
frame = floor((ns-1)/160)+1; % 7 L —AFH
end

output=1[1;

ne = ns+N-1;

ns = ns+N;

soundsc(output, Fs) % HEREHA
Fig. 1. Matlab script for melody synthesis by
pure tones.
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HEERID) A a7 ¢ —IZxtind 5 10 JE
BRI ATZE L’ D, §3
TOFFEZMRE LTV 2 EiIc k> THEHR
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Fig. 2. Spectrogram of a sample sentence (80
X240 pixels).
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HEARTH-72 [1, 2. LrL, DPPITA v~
FR—=2a rZ2 M52 HAETHD
(Bl %1%, [3,6]). TNZIGHTHZ LT,
HKEEERTDHIENTEDL. ZDDIT,
PERMNSDDPP DT LT Y X L% 2.1 HiD
ABT 4 —DHEEICAEDLETEY X7,
ZOFER, S5hi- Matlab 27 U7 F &
Fig. 3 \Z/RT .

Fs = 16000; % EASLSEB
f = 440 *(27([-9:3]/12)); % C4 75 C5 DFWE

fo( 1: 40)=f(1); % HHIDEH : C4
fo( 41: 80)=1(3); % D4
fo( 81: 120) = f(5); % E4
f0( 121: 160) = f(6); % F4
fO( 161: 240) = f(8); % G4

% fit (AEE) vreri
% &% (FFf) vrei#
% A7 hudTADFHA

f_pixel = 80
t_pixel = 240
S = imread('x.jpg’);

ns=1; % BN v
frame = 1; % ZL—AAf T TR
output=[1]; % HIEE OB

% BAET7 L—LET
% 1 B Ik
% BENOEEY T
% BEOHNEZDORS
output(L+1:ne) = zeros(1,ne-L); % #H{k
for k = 1:f_pixel % Fourier &AL —7
A = 255-double(S((f_pixel-k+1),frame));
% Fourier {&#X
% cos Bk DME
output(ns:ne)
+A*cos(2*pi*k*[-N/2:N/2-1]IN);

while frame <= t_pixel
N = 160;
ne = ns+N-1;

L = length(output);

output(ns:ne) =

end

ns = ns+floor(Fs/f0(frame)); % ns D E &
frame = floor((ns-1)/IN)+1; % 7 L —AFEH
end
soundsc(output, Fs) % EFHA
Fig. 3.
the DPP.

Matlab script for singing synthesis by
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Table 1
interested in the speech/singing synthesis.

Percentages of students who got

BLLRZ R CE L=

FFC9 | b ETh
2011 - 6.3 45.9 47.7
2013 4R 7.1 45.5 46.5
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