KicsP .

Sz Bl e o 2] 5288 522|315 =22] Vol. 19, No. 2 : 47~53 June. 2018

2C|e Hio|4z| S EE RIS EdsHs et 1 88
0153
shetystm BB SAZ 5t

A Method to Express Audio Binary Files by Color QR Codes and Its Application
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Abstract This paper proposes a method to express an MP3 audio file by a series of color QR codes which can be
printed on the paper. Moreover, the method can compress the data considerably. Firstly, an MP3 file is divided into
many small files which have maximum capacity of binary file of a QR code. Secondly, the multiple files are
converted to multiple black-and-white QR codes. Lastly, every three QR codes are combined into color QR codes.
When combining, each of three black-and-white QR codes are regarded as red, green, blue components respectively. In
this method, the areas of a color QR code where two QR codes are overlapped are expressed by the colors Cyan,
Magenta and Yellow. And the areas where three components are overlapped are expressed by white color. Contrarily,
the areas that no components are overlapped are expressed by white color. Experimentation result shows that an MP3
file with 8.5MB the original MP3 files are compressed with the compression rate around 15.7. This method has the

advantage that can be used in the environments that the internet access is impossible.
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//9%%: MP3 1)
/%% RACZ 95| 93t 2,950 =] 1})
noOfMps = filesize/2953;//9-&= dlo|qz] mjd 74
if(filesize%2953)
noOfMps++: //of 12 1) 57}
fseek(fpi.0,.SEEK_SET): //m}eo] @i gto 2 o]&F
/947 M52 P1 U2 AR,
for(i=0:i<noOfMps:i++)
{
fread(Buf, 2953, 1, fpi);
sprintf(ofilename, 'mp%04d" i);
fpo=fopen(ofilename, "wb"):
fwrite(Buf,2953,1,fpo);
fclose(fpo):
}

Fig. 1. Divide an MP3-file into multiple files each of which
has the size of 2953 bytes
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for(i=0:i<rows:i++)
for(j=0:j<cols:j++}
//37) QR FCr} wiAROIR] A3
if (rlilli] && glilli] && blilli]) {
ppmli][j*3]=255: //AM FE
ppm[i][j*3+1]=255; //=M A=

ppm|i][j*3+2]=255; //AM A&
}
//370 QR HEJ} BX0] AQ

else if((r[i][j]==0)&&(g[il[j]==0) && (b[i][j]==0)) {
ppmli][j*3]=0:
ppmli][j*3+1]=0:
ppm(i][j*3+2]=0:

}

else { //3N ZE 5 A2 FR= B2

e ppmlillj*3] = rlilj] == 255 ? 0: 255;
e ppm(i][i*3+1] = glilli] == 255 ? 0: 255:
J/m ppm(illi*3+2] = blillj]] == 255 ? 0: 255:

Fig. 2. Make a color QR code using three black-and-white

QR codes
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Table 1. MP3 audio files used in the experimentation

mjlo| & HIO|E #
Kalimba.mp3 8414449
Maid with the Flaxen
) 4113874
Hair.mp3

Sleep Away.mp3 4,842 585
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Yo TET 4 ot AP WAE g 2o
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from = atoi(argv[1]), to = atoi(argv[2]); /

for (i = from; i <= to, i+H) { /HHO| HHE Al

sprintf{str,"QREncode -0 mp%04d.png -8 mp%04d\n", i, i);
system(str);

Fig. 3. Method to encode the divided files repeatedly
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Table 2. Black-and-white QR codes generated from
binary MP3 files.

B R QRzZE 37|

es ol (3h44)
mp0000.png 793 63x63
mp0001.png 722 63x63
mp0002.png 756 63x63
mp0003.png 752 63x63
mp0004.png 759 63x63
mp0005.png 785 63x63
mp0006.png 682 63x63
mp0007.png 767 63x63
mp0008.png 766 63x63
mp0009.png 770 63x63
mp0010.png 769 63x63
mp0011.png 778 63x63
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Table 3.Black-and-white QR codes generated from
binary MP3 files

24 2L
MP3 HiO|E =+ QR=E QRZE= .
goolg | MPY | HlolE £ | HlojE £ | TTF
(png) (png)
Kalimba | 8414449 | 2194375 533,835 158
Maid 4,113,874 1,072,307 261,887 157
Sleep 4,842 585 1,262,696 307,500 157

Fig. 3& ‘Kalimba’ ¢ A 3719 9 QRZE= (a),
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e

(d) color

Fig. 4. Three black-and-white QR codes and an encoded
color QR code
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Table 4. Number of QR codes generated

s Qrac= | He QR=E
mgolg | wole | 4K o
Kalimba 8,414,449 2850 950
Maid 4113874 1394 465
Sleep 4,842 585 1640 547
AdAE Hy QR I=E FUEL=E YT AL 3
Mol Ee® 3w QRI=E EY3F AL Fg 59 o
BRIt A == 1900x1900 Bhzoln oS

1281285142 F4:310] UEhd Zo]t.

(d) blue QR code

(c) green QR code

Fig. 5 A color QR code captured by cell phone. Original size
is 1900x1900 pixels
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for(i=0:i<rows:i++)//873A8 slAho 2 MHX
for(j=0;j<cols;j++)
arlillil=qr2[illi]=qr3[il[j]=255;
for(i=0;i<rows;i++)
for(j=0;j<cols;j++)

{
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r=cqrl(i][j*3]: //red ‘J&
g=cqrli][j*3+1]: //green ‘J&
b=cqrli][j*3+2]; //blue &

if (r>128 && g>128 && b>128)
//rgb’d 27 uhAl 2%] &}

//arl, ar2, qr3+= &4 QRIE X
aqrl[illi]=ar2[illj]=qr3[i][j]=255:
else if (r<128 && g<128 && b<128)

//rgb 74 S8 2|3t
arl[illi]=ar2[illjl=qr3[i][j]=0:

else if (r>128 && g<128 && b<128)
qrl[i]ljl=0: //red

else if (r<128 && g>128 && b<128)
ar2[i]lj]1=0: //green

else if (r<128 && g<128 && b>128)
qr3[i][j]=0: //blue

else if (r>128 && g>128 && b<128)
qrlfilli]=aqr2[il[j]=0: //yellow

else if (r>128 && g<128 && b>128)
arl[illjl=ar3[i][j]=0: //magenta

else if (r<128 && g>128 && b>128)
ar2[illjl=qr3[i][j]l=0: //cyan

}
Fig. 6. The procedure a color QR code divided into three QR
codes
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