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1.1 %X T 7 AT 27 b

Today, a lot of musical and cognitive education applications exist. However, almost all
applications for children play existing instruments. Therefore, we have thought over such a way
for children to enjoy the sound more without the existing instruments and have developed a
musical education application that makes the musical instrument from sound around the user in
this study. First, we have created a program to increase the pitch by pitch-shifting. Then, we have
applied the linear interpolation estimation and have created a program to make 12 different
pitches by time-stretching. Finally, the pitches are placed on the screen so that the user can play
the created scale freely.

Key words : Pitch-shifting, Time-stretching, the linear interpolation estimation
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short[l in; /& E Li=T—H# &% AIL5
int LEN; /& ERE O£ S

a8y 7 OEXE0msee LWV EEINTWS, o7 o REEE 22060Hz . o
U o Z Mk 1000/22050 . 50msec M IC 5/ — XX 50/ %> 7V v 7R
=50/1000%22050=1102.5=1100 &£\ 9 Z & T, 1100 Z & IZRY-> T\ 5,

(1427 2—TEF58yFT7 1]
/1T ] *1/2
short[] data2;
data2 = new short[len/2]; IR Z 12 12 LT —% 2 AN D ES

for(int 1=0,j=0si<len/2;i++,j+=2)1
data2li]=in[jl;

TR EE*2
short[] data3;
int n=0;
data3 = new short[len]; HHZA DA RNL Yy FHOT—F % AN DHEH
Arrays.fill(data3,(short)0);

for(int i=0si<len;i=i+1100){
for(int m=0;m<=1100;m++) {
ifG+m < len && n+m <len/2) data3[i + m] = data2[n + ml;
¥

n=n+550;
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[1FEF2E YT 7 M]
/TR AEREfR*2/1/12
int j=0;
int len2;
int n=0;
double k;
double p = Math.pow(2,1.0/12);
short[] data2;

data2 = new short[(int)(len/(Math.pow(2,(double)1/12)));
len2 = (int)(en/p);
for(int i=0si<len2;i++){
k=1%*p;
j = (int)k;
data2lil = (short) (Gnlj+1] - inlG]) * (k -j) + in[G]); /HEE

/1P AE R B *(1/271/12)
short[] data3;
data3 = new short[len];
Arrays.fill(data3,(short)0);

for(int i=0;i<len;i=i+1100){
for(int m=0;m<=1100;m++) {
if(G+m < len && n+m < (int)(len/p) ) data3li + m] = data2[n + ml;
h
n=n+(int)(1100*(1/ p));
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