o http://youtu.be/ZsNlcr4frs4

o http://youtu.be/RxPZh4 AnWyk

o http://youtu.be/tZ460t4 ILo
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e Introduction to Audio Coding

[ o]
o "2 MY DE"E NHote UE EOS
audio compression
audio encoding and audio decoding
audio coding, ..
e 2|2 E1|OIE1E 2 =oliorgt ot= Ol=
SE 2 HotKl 2 otHAN S I 2I|E =[HE =0IXH

tl) CD S &2 Wav It Z(Sampling Rate 44.1 kHz, stereo, 16
bits per sample)S 1AIZ2t Y 222 Mot H?
» 44100 samples/s - 2 channels - 2 bytes/sample - 60s/min * 60min
=?
 Digital audio coding(== digital audio compression)
the art of minimizing storage space or channel bandwidth
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| Introduction to Audio Coding |

e o Audio Compression2| &2 00ICIOf

e Perceptual audio coding techniques (like MPEG

Layer' IIT)

o QIZIO] At OIXIE = U= B2 AIBEEE NEE
OEMI CHef 1/119 33I§ =2 & QUL

° CIZH0l o= MI2E2l E0ll= Bt 31010k &.

. 5‘-‘3 =0f

=O
soundtracks for CD-ROM games
solid-state sound memories
Internet audio
digital audio broadcasting systems, ...
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| Introduction to Audio Coding |

= : :
o Two parts of audio compression

e The first part, called encoding,
IHL(WE =X, Wav) B2 EXMote CIAIE 202 HI0IHE
ZIthet =0t H/IEAEE(bitstream) S EIZ HEa 6= Jl=
QL2 21D (encoder)

o LAMEis such an encoder.
o QITDEE HIEAEHE MAoIAH decoding WEE H
X OF &

OlDYE QU2 HEAEEZ 2822 20} 0|2 &0 &
che WAV It £ s&ot= A
QUL Cl2 G (decoder)

* One well-known MPEG Layer IIT decoder is Xmms, another mpg
123.

e Both can be found on www.mp3-tech.org .
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> LCompr'ession ratios, bitrate and quality

e Bijtrate (Compression ratio)

=0l YT E EHTE ©9l.

1= 282 A== HEAEHHO0 A U2 HoIHS HIE

o Kbits/_ op 1024 bits/ .
o 0l gi= 82 LI=H 1= & =2 OlI0IE BIOIE =Dt &.
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| Introduction to Audio Coding |

> . Compression ratios, bitrate and quality

Table 1.1:Bitrate versus sound quality

Bitrate ‘ Bandwidth ‘Quality comparable to or better than

16 kbps ‘ 4.5 kHz ‘shortwave radio
32 kbps ‘ 7.5 kHz ‘AM radio
96 kbps ‘ 11 kHz ‘FM radio

128 kbps ‘ 16 kHz ‘near CD

160-180 kbps
(variable bitrate)

20 kHz |perceptual transparency

256 kbps ‘ 22 kHz ‘studio

2 0|3

— 1o

Y 2

e Bitrate0f Tt
Constant Bit Rate (CBR)
Average Bit Rate (ABR)
Variable Bit Rate (VBR)
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| Introduction to Audio Coding |

> ‘.Compr'ession ratios, bitrate and quality

e Constant Bit Rate (CBR)

MAU DU 2 H SUst bitrateZ ME5H0 L=a
mp3 I 4o BE DY AS0| SUsH HIE 2 2Y
o
o dAlot) SEe AR B2 AZX @2 4& U =26 bitrate2
AEBIIH SHO| SENOZ BOE A
NS
o O
o ZZ MY 30N YHE 200102 TY 27| K§=0| IS0
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| Introduction to Audio Coding |

> . Compression ratios, bitrate and quality

e Average Bit Rate (ABR)
S g 8ol 28 228 Bitrate2l E2=

g Al

O T

O MIAS 2&1= oli0f ol 2 E80M= £&40] (s 2011, &
det AE M= S8l U= A

S
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| Introduction to Audio Coding |

> LCompr'ession ratios, bitrate and quality

e Variable Bit Rate (VBR)
otE EZ AMEE BitrateE 8EHE = UL
Bitrate Scaling range

o from 9 (lowest quality/highest distortion) to O (highest
quality/lowest distortion).

ClIA0HE 2 4&E €2 21 H 2 BitrateE & &olJ| 201, &l

It BN S22 fE0] He otk E=C.

=0

s
PPN
o O
o 2L OE B ASts SES HHE 4 UL
CF &
o

o ZE It AJIE O0l2] W=E == 8lL

= BA
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e 2 Overview of the MP3 techniques

o Perceptual or Psychoacoustic Compression J|& =
The minimal audition threshold
The masking effect
The bytes reservoir
The Joint Stereo coding

o &l AJ|BF F:0I= &= JI8E &
The Huffman coding

02

ANEE
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| Overview of the MP3 techniques |

> ., The minimal audition threshold

o Q2O "zlA JHE "2 2 dotkl= RAIL T

MOl BQ= 9|2
M—_ O [ }

e “Fletcher2 Munson & 2/(19333)"0ll MEX =4 Jf

& HHo| Fllx= 2Kkhz ~ 5Khz 3=t &

o [MetA, Ol ZA JHE 99 90l UY= MBEE=
Ao0zE 4= Al HEGHA 20t &

Illlﬂ
lo

A
T
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| Overview of the MP3 techniques |

e 2 The masking effect

o 012t 2| "masking properties”0il J|gt

O 2 2ol =20 Ue € A2 =X 201X 2= A =
Atet &1t
MSEUHME FAtet E20t HEE.
o Bt AI2EE EL U= s20lls H=2 420t S2lX @3S
o 2272t 0
o GIZEXI} Q224S GF5HD YUK UCH AER Y SALNNE Sel
XIgH o1 Zoletet @22 A2 (20 &2 A2ls SalXl 2=Ct
o [M2tM, 28 AM2E0 JIHdM Selkl #= Acdle AE
s ERIUS

MP3 DG Al M& Z2t2 22 = U= i 24H JIH Y
Oled Ol=2 Qo MP3 2ZE E “"2/2F A9 4= 0/E5
psychoacoustic &= J/g/'0let] &dt= 24
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| Overview of the MP3 techniques |

e 2 The bytes reservoir

o AH2EQ 2t SfES 2E ot 28,
E

=& bitratedt HE =0t S2t0] gHlE= HE X UL,
=0 &l bitrate= D EotH S&0| Motkl= =&st 42 UL

=
v
w
Il
00
>
=)
rr
o
o
o
0>
Ofor
H1
1]
0t

|

Bitratel =t U2 B2 bitrateE &5 DE6IH (7 32
oueez,

0l Z2+2 O T LI

o O [ OIHEE Z2tS B 250}
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| Overview of the MP3 techniques |

= 2 The Joint Stereo coding

o AHIYL B2 B Joint Stereo (JS) coding JIEES Al
ol AFES =2 = US

o &
X2 == Hi-fi(High Fidelity) 2CI2 ZH| 0= subwoofer ALt
T US
otXI gt HR 22 AtE S0l subwoofer AL AclE & 2 XIGHA 2ot
U, L-R = ALIHUA Lis &21E & O & AASHT
R EAHL R =2 FhI+9 FL, A A= I 42/ ZED/
oL ALI7/00AH LIPEX 214/6fA1 ZEH0M = elE DE 0l 2E6tH

HE Sds =2 = US

o Intensity Stereo (IS)
HAHI SclXl 22 AUHZE LHIHH & U= AA2EE HeotH 2%
A2 o &St

CH THA Al SRS flo FIH 2= HEHFOHOE &

hal

Dept. of Multimedia Science, 15
Sookmyung Women'’s University

| Overview of the MP3 techniques |

=) 5 The Joint Stereo coding (A=)

AHBQ ARCO 22 AI2C 9 Q2% AL2C I )2 RAIR
32 226t Iy

=] QEZ AI2CE M2 DYGHA LD, ZL(L+R) A2E

o ZCI(L-R) AFREZ BYBIC

> 01 ot S0 AL2C Y A HIE 2 Y 4 9082
ME B2H0| Bore
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| Overview of the MP3 techniques |

e The Huffman coding

o« 3HO0I2H)| Bll= &=
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2S 2Y Aldl= 22t
| perceptual coding J1 & 0|

perceptual coding®t JtX| 1)
012 [ Huffmann algorithm

Ol
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= MP3 I} oM

e MPEG : Motion Picture Experts Group
"Video algorithm used in DVDs!" S M &ot= 820t

e MP3 : MPEG layer 3

s

MPEGO| # &8t S&& L% S M 3 HS0l AI2= 78 .

e How MP3's Work
WavECLH I 3J|= 1S X2 SES Hl=x
Psycho-acoustic compression JI &S 0|Z6t0 WavsE
e Human-brain2l S&= 0/E6tH 2=

o« MBI E2 + = INY NSEE NYE HAE 2t ULF

Wav I 2 (6.65MB) 1t MP3(320KB) It = HEJ| A2
v W
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MP3 Tt IO

= MP3 T} IIoH

MP3 WtE 2 o/ E JIA 2 UX &3
CHal MP3 T2 K HE frameL=E &

Frame

A self-contained snippet of the song.
2t DS Aol 2ol A2 GlHE 10 UL

Frame Header
BitrateLt MPEG H&N S22 BB E 210 U3,

4HI0|EZ2 HE Ty Y dlHe =X
Offset: 32 21 19 1716 12

Frame synchronization Aud | Lay ': Bit [Sample p

(all bits are 1) ver | dsc || Rate | Rate g ;
2 1 1
Byte

Size in bits: 11
Byte 3
I M 0LCH Bit Ratedl AS= & &= QUL
19
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Ll

L= MP3 T}Q! IICH (A%

e

* MPEG Layer Descriptor
DY =S&HE = Layer I0Al Layer IIICZ 25 S&MHE.
Layer I: 2 SE I A ZOMH 25 A2H0l 2 22l X
HHQ SENAM MSotes 28 =&
Layer IT: Layer I0i Bloll S&¢ct &.1cl&52 ZE2 = Layer I
I:I[:I, OFXEO| XE}

Layer ITT: Jt& S&otX 2 Ot =50 £0t ¥ 2 bitrateS

pIEs,
LQ2 5l= S20A AR

20
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MP3 Tt IO

= —— A
2 MP3 I} IOH (HX)
e MP3 It 0= “audio tag'lt 0 US.
e M2, 0lEIAE, 89 B X2 S0| 2290 US.
o H2Z HQABt HEES DF ASCII T
e ID3vl

Slze (bytes): 1 30 4 30 30 30

Genre Comment Year Album Artlst Thile

TAG"

Offsat (bytos): 128 127 o7 83 63 3

o F2:F 126002 =20 HAAHON US.
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MP3 Audio Tag Xlcl

e CMP3AudioTag EciA &8

Mp3 It QLI IS &1, 2 EEE E0t5F= 2L

G

#include <string>

class CMP3AudioTag {

public:
CMP3AudioTag() ;
~CMP3AudioTag() ;

enum MP3 GENRE {
GENRE BLUES = 0, GENRE CLASSICROCK, GENRE COUNTRY, GENRE DANCE,
// =126 Hol Fedt HIE.
GENRE DANCEHALL

}i

]
n
£
o
21
I
I'-IIZI

A=z IR ECH.
D3vl EHOE 8=

std: :string GenreToString (MP3_GENRE genre); // &Z2
bool Read(std::string filename) ; // FOHE

B

w
=]
°
x
H

std: :string m Header;
std::string m Title;
std::string m Artist;
std: :string m Album;
std::string m Year;
std: :string m Comment;
MP3 GENRE m Genre,
std: :string m GenreStr;

|
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| MP3 T}l T |

2 MP3 Audio Tag X2l & (H=)

o CMP3AudioTag 2cilA 2| Read() HIAE

bool CMP3AudioTag: :Read(std::string filename)
{
char header[4] = { 0 };
char title[31] = { 0 };
char artist[31] = { 0 };
char album[31] = { 0 };
char year[5] = { 0 };
char comment[31] = { 0 };
char genre = 0;
int handle = open(filename.c_str(), O_RDONLY | O_BINARY); // Mp3 I 2E
_lseek (handle, -128L, SEEK_END) ; // 2C<2 B0 AXZ2 MY ZOIE 0Is
_read(handle, header, 3); // “Tag” I
bool result = false;
if (!_stricmp(header, "TAG")) { // “TAG”J} OILIH Mp3 I 0| OFE
// valid header... this MP3 has an audio tag!
_read (handle, title, 30); m _Title = title;
_read (handle, artist, 30); m_Artist = artist;
_read (handle, album, 30); m_Album = album;
_read (handle, year, 4); m_Year = year;
_read (handle, comment, 30); m_Comment = comment;
_read (handle, &genre, 1); m_Genre = (MP3_GENRE)genre; m GenreStr = GenreToString(m_Genre) ;
result = true;
}
_close (handle) ;
return (result) ;
}
Dept. of Multimedia Science, 23
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7Z OlHl main() &=

A CIAEA MO,

CMP3AudioTag m_MP3Tag; // mp3 EHOE

g
il
jy

// mMp3 It EHOE S0l

if (!m_MP3Tag.Read (ALFWaddMediaPath (TEST FILE NAME))) {
ALFWprintf ("Failed to get MP3 Tag from %s\n", ALFWaddMediaPath (TEST FILE NAME)) ;
ALFWShutdown () ;
return 0;

}

// EH1Q Ligs Zt H=2 =%

ALFWprintf ("TAG info:\n") ;

ALFWprintf ("Title: %s\n", m MP3Tag.m Title.c_str()):;
ALFWprintf ("Artist: %s\n", m MP3Tag.m Artist.c_str());
ALFWprintf ("Album: %s\n", m _MP3Tag.m Album.c_str());
ALFWprintf ("Year: %s\n", m MP3Tag.m Year.c_str());
ALFWprintf ("Comment: %s\n", m MP3Tag.m Comment.c_str());
ALFWprintf ("Genre: %s\n", m MP3Tag.m GenreStr.c_str());

ALFWprint£f ("\n") ;

Dept. of Multimedia Science,
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MP3 Tt IO

= ID3v1 vs. ID3V2

[ o]
o ID3v2% ID3v1 Hluw

ID3v2 ID3vl1
2 Xl upgd g £
o == D2 6 N 1H
2 0] Jte 2 0] JEZO0
LH= OI0I Xl Z2&ts Ol0I Xl =t
- ID3vIBtCZ= HEoHAl Role 82 E H&ot)| <ol

ID3v2E P55
- ID3vi%t ID3v2= AZ S & III 23S
- JIES SdolH=ne s34 = Floll ID3vIE SL0HAl =&
- of I OOl ID3v1, ID3v2 S A0 &M &
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Ll

e

L ID3v2 e

o ID3v22 &9
IDentify an MP3
QUL Il 2= HEE E=
oLt €= 1 0l&ate] myolet 2
|
F==0l
o ID3v2Y &
s oot) &&0| Jtsottt
OL|_]CO| Il 2|
AEZY MUIAN HeotC
At AE CIAC! D sotCt
Ol tel &30t JisatCh

DH ol

J
O

S, cdi=, 8%, 82, 010/X S &£
EX
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MP3 I}

e
Hel

o

e

=
o
W
<

N
4
A

4 DS

Dept. of Multimedia Science,
Sookmyung Women’s University

27

5 ID3v2 2Z O

o O) "& WA Bt .mp3”

@, WnBrowse-=EH2l-5 L§H HHE0.mp3

File Edit Search ‘iew Options Help

EB|e2[808[%Y % TH

0 00 54 4
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ID3v2 & 0O (A=)

Byte(Leng'rh) Content

0-2(3) Tag Identifier(ID30t & &)
3-4(2) Tag Version

5(1) Flags

6-9(4) Size of Tag

0x00~0x02 : ID30Ict) &0 UL 22 0] £=0] ID3v2et=
2= 2l0lstCt
Ox03~0x04 : 3 022 T/ ALE=Z HEO0| ID3v2.3.0 2=
S| 0l etLt.
0x05 : Flag@! Ol iR =2 022 T ULH.
0x06~0x09 : tag2l A J|CI0I, Of gi2 mp32H0ll A= 2= tag2l
=J1Jt OtLfct V\'E’_I =J|etolgh A 0lCh.

o« ID32 =22 S0 & #= I 20l tagel S AJIE Fotd H

AJ1E =Holl A ot 0F 8tCh,
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2

ID3v2 & O (A=)

- Iddzs zais

2 6“[:19.'} UWE2Z 0I|F0M UACH &2t 220 o101 1) Ik et4h
== E10

oo Ibes A 2
Ox0A~0x0D : Eal
description =, =2
OxOE~Ox11 : “Eﬂ%_ = C+. 00 00 00 OF 0|22 && =2 150
OX=2dllHE Melst ﬁ_ 3JI0/ICH MetM ol HE Zest Zd
3Jl= ol 108101 EE Z &6t 264 POIEOIEP.

0x12~0x13 : S0l HI S 022 ME =0 ULCH

ol FIRE= HIOIE1 JE| EHI 19 AJ|JH152 SOHUALZ2Z 15HI01E
O AJNZ TIT2 =, il M=0l MEEO UL

rglll_OE
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MP3 Tt IO

= ID3v2 X O (A=)

o Id3v22 g &

[ ———

TALB =il Album/Movie/Show titleS LIEIHLH= T2 & OICh.
TPE1 Zclle: Lead performer/SoloistS LtEILH= X OICH
TYER =2 &: YearE LIEHHLCE

TRCK Zdil&: Track number/Position in setS LIEHH LY
COMM Zdf|&: comments £ LIEHHCEH

TCOP ZdllY: Copyright messageE LIEHH LY,

APIC ZcilY: Attached pictureES LIEHHLCE
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A ID3v2 =X O (%)

o OIDIXI M&E &Y

44

S 4150 49 43 2 APICE LIEFH = =¥ IDOICH
APICE UEIH2ZM, O] =20l OI0IKIJt MEE e XS
2 = QUL
CHS2l 00 00 22 CO= =32l el 37

o ML HIRO 2 8896HH0I 0| L,

o 15 2228896 HI0IE 2H22 T ol HOIE S0ICH

o jpegll 20l ME S}
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