MP3 L% 5

e *E)bi

MP3 A& Himii(frame) e i, g MP3 SCFB /M AL HAL . MP3 114 F) LY 4 MPEGT Layer-3
BT, MPEG(Moving Picture Experts Group)E 3 iE i ik 4G A MR & 5K 20, Fr4RiG 8l 5% & I i b e,
MPEG 455 fF /& MPEGT FrvfErh ¥/ 27y, BN MPEG &4, B s 45 i o 1 4 i 53 A R ol 4
A=), Bl Layer-1. Layer-2. Layer-3, HZ}5l% MP1. MP2. MP3 ixX =Ml &30, JEARHEANRIK
A1, AEANFZ R SIS . MPEG Mg s (K200, g a2 %, IR dlis, MP1 A1 MP2
PR AEZ 500 4:1 1 6:1—8:1, 11 MP3 I Hs 4 < I veik 10:1—12:1, Wghgii, —204h CD & & 45,
ARZE ST 5 I0MB (IfEfasla], it MP3 &gt HAT IMB Zidi. ANk MP3 X5 4t 5 R T
RABEATTR, AT B S RILEE, MP3 SRICT “REE AR ™, B G I S X0 5 ARSCA BEA T A
GrHT, ARG H L B AR RS 5 P, B s A K 2O R I AT RIS (R i i 2 Huffman 6
BURAG), ) B RCRA B AT EC T MP3 SCIF, R84 1 SCAFLERIBUR RERS i 2 FU B I 5
)RR E N

e BEAS MP3 SRS

MP3 ST KRSy A =7y TAG_V2(ID3V2), Frame, TAG_VI1(ID3V1)

ID3V2 |ty THEE, fEM, THAMEE, KEARME, ¥ T ID3VI {5 i,
Frame | — &M, AECH SCPF R/ NI P e

. KA FRAME I EERTREANEE, WrTRER &, tifz% bitrate Y€
A FRAME (50 g Wik AN EIAs SEAR P8 23
WEKICR T mp3 IR, SRAER, BRARAEEE, AR NWUZ AR BT

Frame
ID3VL | &5 THEE, fEilh, THESEGEE, KEN 128BYTE.

B> MP3 Hidl oty — sk FRAMEHEADER, KJ&7& 4BYTE (32bit) Itk i ol fe A1 719 1) CRC
By, XA TR S AAAE R T T FRAMEHEADER {5 ELU%S 16bit, O O WISk s ok, 1 0
AR AR 2 A7, BETE FRAMEHEADER Jaifii, A5 sl mil i SEa % 1, %X T

FRAMEHEADER | CRC (free) MAIN_DATA
4 BYTE 0 OR 2 BYTE | KJ& ditsk vH A




1. ik FRAMEHEADER # Xt T -

Bytes Bits
Y 0 FRE 3 4 5 6 7
0 A
1 A | B | c D
2 E F G H
3 I J K | L M
. Length o
Sign ) Description
(bits)
A P11 ! Frame sync (all bits set)
B 12 0 MPEG Audio version
00 - MPEG Version 2.5
01 - reserved
10 - MPEG Version 2
11 - MPEG Version 1
c 2 ilayer description
EOO - reserved
iOl - Layer III
ilO - Layer II
Ill - Layer I
D i1 ' Protection bit
iO - Protected by CRC (1l6bit crc follows header)
il - Not protected
E 4 iBit rate index:

V1l - MPEG Version 1

Bits |Vvl, L1 |Vvl, L2 |Vl, L3|Vv2, Ll1|V2, L2|Vv2, L3
0000 | Free Free Free Free Free Free
0001 | 32 32 32 32 32 8(8)
0010 | 64 48 40 64 48 16(16)
0011 | 96 56 48 96 56 24 (24)
0100 | 128 64 56 128 64 2(32)
0101 | 160 80 64 160 80 4(40)
0110 | 192 96 80 192 96 0(48)
0111 | 224 112 96 224 112 56 (56)
1000 | 256 128 112 256 128 64 (64)
1001 | 288 160 128 288 160 128(80)
1010 | 320 192 160 320 192 160 (96)
1011 | 352 224 192 352 224 112 (112)
1100 | 384 256 224 384 256 128 (128)
1101 | 416 320 256 416 320 256 (144)
1110 | 448 384 320 448 384 320(160)
1111 | Bad Bad Bad Bad Bad Bad
ENOTES: All values are in kbps




1 V2 - MPEG Version 2 and Version 2.5
iLl - Layer I

§L2 - Layer IT

§L3 - Layer III

1 "Free" means variable bit rate.

1 "Bad" means that this is not an allowed value

' The values in parentheses are from different sources which claim

EthatthosevaluesarevalidforVQ,L2andVQ,L3.Ifanyonecanconfirm

please let me know.

T {Sampling rate frequency index (values are in Hz)
|| Bits | MPEGL MPEG2 MPEG2.5
100 | 44100 22050 11025
‘{01 [ 48000 24000 12000
i i 10 32000 16000 8000
; ; 11 Reserved | Reserved | Reserved
G i1 | Padding bit
i iO - frame is not padded
i il - frame is padded with one extra bit
B i1 |Private bit (unknown purpose)
I P2 ' Channel Mode
i iOO - Stereo
i iOl - Joint stereo (Stereo)
; ;10 - Dual channel (Stereo)
i ill - Single channel (Mono)
g 2 ' Mode extension (Only if Joint stereo)
:[ value | Intensity stereo | MS stereo
[ o0 Off Off
i i 01 On Off
; ; 10 Off On
|11 On On
K i1  icopyright
i EO - Audio is not copyrighted
i il - Audio is copyrighted
T original T
EO - Copy of original media
il - Original media
M 2 Emphasis
00 - none

01 - 50/15 ms
10 - reserved
11 - CCIT J.17




D BRi RO 1] e it 2/, REWTRIRR BN R 4L E 26ms;
2) FrdaiR

FrameSize = (((MPEGVersion == MPEGl ? 144 : 72) * Bitrate) / SamplingRate) +
PaddingBit
1 : Bitrate = 128000, SamplingRate = 44100, PaddingBit = 1

FrameSize = (144 * 128000) / 44100 + 1 = 417 bytes

2. MAIN_DATA:

MAIN_DATA 5 KJE & m Atk vk T FRAMEHEADER [t bit rate j& 757484k, — & MP3 Hiil,
TAT SAMEA: 96Kbps (96 T-HKHu ). 128Kbps il 192Kbps. Kbps (HLAfrigiz), FWlT ¥R
R E, Kbps (HMim, &GS, SCIFEBOR, MP3 AsiERE, 422K bit rate () MP3 STAFFR
1 CBR, KZH( MP3 L4k CBR 11, 1MAR{LIY bit rate ] MP3 SCAFRR1E VBR, %A~ FRAME 14 %
#RATREE R L. RfiE CBR A1 VBR AN £

CBR: [f5Ef7# K] FRAME R/ & [ 5E 1) (a2 Xan ERraR ), A SO A, A4 RITAT
FRTBCERTRT 26ms THEAG H mp3 JETEURER I ], A ]S I vl A B R TReagE . PRAR PR TR R

VBR: VBR & XING 2 @5, FiLAE MP3 [t FRAME M2 “XING" XAy (HAER
ZWAT N AT LUEAT VBR i, e M sr XA, AT IME T, EAFAE MP3 3CfF
RS — TR FRAME B, SR T IX A MP3 3052 VBR . [l 28— FRAME HLAF T MP3 S
] FRAME 8488, XRS5y 3k A T FRISCE IS TR], [FAINE A 100 A5 780 T #8801 100 AN
6] 53 B¢ 1) FRAME 1) INDEX, 1{Ei% 4 702 MP3 ki, 240S, 73 ki 100 B, &EPINHHAE INDEX (1))
W 225t 2.4S, Prili@idix/ INDEX, HEFiEAAB /D) FRAME, miRethidiHk i JRAT77 2 ki)
FRAME 3k, w22 3.

This system was created to minimize file lengths and to preserve sound quality.

Higher frequencies generally needs more space for encoding (that's why many codecs cut all
frequencies above 16kHz) and lower tones requires less. So if some part of song doesn't consist of
higher tones then using e.g. 192kbps is wasting of space. It should be enough fo use only e.g.
96kbps.

And it is the principle of VBR. Codec looks over frame and then choose bit rate suitable for its
sound quality.

It sounds perfect but it brings some problems:

If you want to jump over 2 minutes in song, it is not a problem with CBR because you are able
simply count amount of Bytes, which is necessary to skip. But it is impossible with VBR. Frame
lengths should be arbitrary so you have to either go frame by frame and counts (time consuming
and very unpractical) or use another mechanism for approximate count.

If you want to cut 5 minutes from the middle of VBR file (all we know CDs where last song
takes 10 minutes but 5 minutes is a pure silence, HELL!) problems are the same.

Result? VBR files are more difficult for controlling and adjusting. And I don't like feelings that
sound quality changes in every moment. And many codecs have problems with creation VBR in good
quality.

Personally I can't see any reason why fo use VBR - I don't give a fuck if size of one CD in MP3 is
55 MB with CBR or 51 MB with VBR. But everybody has a different taste... some people prefer VBR.



VBR File Structure

Is the same as for CBR. But the first frame doesnt contain audio data and it is used for
special information about VBR file.

Structure of the first frame:

___________________________________________________________________________________________________________________________

. 0-3 | Standard audio frame header (as descripted above). Mostly it contains values FF FB
' : 30 4C, from which you can count FrameLen = 156 Bytes. And thats exactly enough !
' space for storing VBR info. :
| This header contains some important information valid for the whole file:
| - MPEG (MPEG1 or MPEG2)
| - SAMPLING rate frequency index
____________ - CHANNEL (JointStereoetc)
4-x Not used ftill string "Xing" (58 69 6E 67). This string is used as a main VBR file 1
! . identifier. If it is not found, file is supposed to be CBR. This string can be placed a‘r

dlffer'enT locations accor‘dmg to values of MPEG and CHANNEL (ya, these from a

___________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________

| 21-24 | "Xing" for MPEG2 and CHANNEL != mono

'
[ e ettt ittt il
'

| 13-16 | 'Xing" for MPEG2 and CHANNEL ==mono |
. After "Xing" string there are placed flags, number of frames in file and a size of |
 file in Bytes. Each of these items has 4 Bytes and it is stored as 'int' number m

. memory. The first is the most significant Byte and the last is the least.

Following schema is for MPEG1 and CHANNEL != mono:

___________________________________________________________________________________________________________________________

Value Name Description

00 00 00 01 | Frames Flag set if value for number of frames in file is
stored

00 00 00 02 | Bytes Flag set if value for filesize in Bytes is stored

00 00 00 04 | TOC Flag set if values for TOC (see below) are stored

00 00 00 08 | VBR Scale Flag set if values for VBR scale are stored

. All these values can be stored simultaneously.

---------------------------------------------------------------------------------------------------------------------------
———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

___________________________________________________________________________________________________________________________

| 52-151 § TOC (Table of Contents)

: | Contains of 100 indexes (one Byte length) for easier lookup in file. Approxrma‘rely
 solves problem with moving inside file.
| Each Byte has a value according this formula:
| (TOC[i]1/ 256) * fileLenInBytes
| So if song lasts eg. 240 sec. and you want to jump to 60. sec. (and file is 5 000 OOO
Bytes length) you can use:



[ TOci(60/240)4100] = TOC[2]
. and corresponding Byte in file is then approximately at:
. (TOC[25]/256) * 5000000

! If you want to trim VBR file you should also reconstruct Frames, Bytes and TOC
! . properly. '

. 152-155 | VBR Scale o
: . T dont know exactly system of storing of this values but this item probably doesnt !

. have deeper meaning.



— «ID3vl

ID3VI LT |, "B FAE MP3 UK, H 16 JEHIgmtE 2547 JF—A> MP3 01, &AL KRN
128 MNMFPAF T, Bm g h e S

typedef struct tagID3V1

{

char Header[3]; / *FREE IR " TAG" 15 WA R BT bR+ /
char Title[30]; />R /

char Artist[30]; /A >/

char Album[30]; Va2 S/

char Year([4]; /* i AEARx/

char Comment [28]; /*AEx/

char reserve; /R, —Eh ox/

char track; /xR

char Genre; /xR

}ID3V1, *pID3V1;

ID3V1 (5 IUE B S P AF I8 B AEATRR SRR 3 T, BE ke s EASE 30 A7, WIAE " \O'
AN, NP IE E B . Genre ] JRID KR, XHGERWIT

/* Standard genres */

0="Blues";

1="Classic Rock";

2="Country";

3="Dance";

4="Disco";

5="Funk";

6="Grunge";

7="Hip-Hop";

8="Jazz";

9="Metal";

10="New Age";

11="0ldies";

12="0ther";

13="Pop";
14="R&B";
15="Rap";

16="Reggae";
17="Rock";
18="Techno";
19="Industrial";
20="Alternative";
21="Sky";
22="Death Metal";
23="Pranks";
24="Soundtrack";

25="Euro-Techno";



26="Ambient";
27="Trip-Hop";
28="Vocal";
29="Jazz + Funk";
30="Fusion";
31="Trance";
32="Classical";

33="Instrumental";

34="Acid";
35="House";
36="Game";

37="Sound Clip";
38="Gospel";
39="Noise";

40="Alter Rock";

41="Bass";
42="Soul";
43="pPunk";

44="Space";
45="Meditative";
46="Instrumental Pop";
47="Instrumental Rock";
48="Ethnic";
49="Gothic";

50="Dark wave";
51="Techno-Industrial";
52="Electronic";
53="Pop-Folk";

54="Euro dance";
55="Dream";
56="Southern Rock";
57="Comedy";

58="Cult";
59="Gangsta";
60="Top40";

61="Christian Rap";
62="Pop/Funk";
63="Jungle";
64="Native American";
65="Cabaret";

66="New Wave";
67="Psychedelic";
68="Rave";

69="Show tunes";
70="Trailer";

71="Lo - Fi";



72="Tribal";
73="Acid Punk";
74="Acid Jazz";
75="Polka";
76="Retro";
77="Musical";
78="Rock & Roll";
79="Hard Rock";

/* Extended genres */
80="Folk";
81="Folk-Rock";
82="National Folk";
83="Swing";

84="Fast Fusion";
85="Bebop";
86="Latin";
87="Revival";
88="Celtic";
89="Bluegrass";
90="Avant-garde";
91="Gothic Rock";
92="Progressive Rock";
93="Psychedelic Rock";
94="Symphonic Rock";
95="Slow Rock";
96="Big Band";
97="Chorus";
98="Easy Listening";
99="Acoustic";
100="Humor";
101="Speech";
102="Chanson";
103="0Opera";
104="Chamber Music";
105="Sonata";
106="Symphony";
107="Booty Bass";
108="Primus";
109="Porn Groove";
110="Satire";
111="Slow Jam";
112="Club";
113="Tango";
114="Samba";
115="Folklore";
116="Ballad";



117="Power Ballad";
118="Rhythmic Soul";
119="Freestyle";
120="Duet";

121="Punk Rock";
122="Drum Solo";
123="Acapella";
124="Euro-House";
125="Dance Hall";
126="Goa";

127="Drum & Bass";
128="Club-House";
129="Hardcore";
130="Terror";
131="India";
132="Britpop";
133="Negerpunk";
134="PolskPunk";
135="Beat";
136="ChristianGangstaRap";
137="Heavy Metal";
138="Black Metal";
139="Crossover";
140="Contemporary Christian";
141="Christian Rock";
142="Merengue";
143="Salsa";
144="Trash Metal";
145="Anime";
146="JPop";
147="Synthpop";



g - ID3V2

ID3V2 FUHLE AT 4 DA, (HURAT IR O AE— JBUSCRFSR 3 R, B ID3v2.3. i ID3VLid
SKAE MP3 SCAFIR R, ID3V2 wi U AFic e MP3 SCAF I E # 7 (WRA— K& An ID3V3, HAKIIEIZIL
SKAEMR L), s i XA, X ID3V2 Attt ID3VL 8. i H ID3V2 45#Lk ID3V1 4ty
WEIMG L, (H T 2 o] U4y .

N/ ID3V2.3.

B> ID3V2.3 IFRZEHR MRS Tt nl— N R SR A e 5% Tl H IR B b
VR AT IAEA R AR ZE MR, 7 R AREE S AABR WA E L EL Y, (HEEMRAE 2 /DB — M FR2E I
PR S MUBR T LY A7 TRAE. MP3 SCPFIR 8

1. br%esk
FESCAF I T FFFAC % 10 AN 191 ID3V2.3 (k. Hdla 45t T

char Header([3]; /*WAGGR T ID3 " R NN A AR AAEAE* /

char Ver; /AT ID3V2. 3 Fiidak 3%/

char Revision; /* RIRRAS 5 MR AL S 0% /

char Flag; [ AETR G T, RARA S 8 T =, WS AU /
char Sizel4]; /RRZERAN, AFEFRZE LI 10 AT R A AR BRI KN+ /

D &
WREFTE BN 0, EXUWh:
abc00000
a -- X2 Unsynchronisation
XA RAFE R AR, FHBEERA KD, —RARE)
b -- FRZEEAY KM, —BEA (2D Winamp BAIK), Fibh—RBAKE
¢ -- KR A MIRAREE(99.99 Y% MIARZEHBA S MR AT kL, T LA— et AN BEE)

2) WK
PO, AR E R 7 AL, A AMERTE S 0. B AR
Oxxxxxxx, OxxxXXXXX, OXXXXXXX, OXXXXXXX
THEOR/NF BN O 2e45t, 192)—A> 28 (71 —HEHIEL W@ hn B K/ NNV A A BEX ), THE A
AR
int total size;
total size = (Size[0]&0x7F) *0x200000
+(Size[1]&0x7F) *0x400
+(Size[2]&0x7F) *0x80
+(Size[3]1&0x7F);

2. Fra&mi

FEMARZEWEAT A 10 AT WA E D AN FATRABDE K LRI AL EATTB R 7
FESCAEA, RRREE SKAN A AR AWt BEA R PR K A5 0 B o 73 21— AN S8 BRI P 25 A7 ATk H 1 51
WA RN EA REBE, BRIBUN R RN, AN EERE AR MWU PyA B R B

i sk A 5 SCUNTR
char FrameID[4]; /* VUSRI — AN, BEIHEE N 2%, RS a5 AR G e+ /
char Sizel4]; /*MINZRRIRAN, ANEREWEL, AT 1/

char Flags[2]; /o Afhr R, RGeS T 647, FHIETEANE UL~/



D mikriR
FIDYAS FREAR R AT, Bd B — MR A A5 30, R R
TIT2 PRl R WA R EIRFR L, R [A]
TPE1 (=2
TALB Lok
TRCK ORI N/M, P N TR N H, M EEPIEM I,
N F1 M 24 ASCIT tR /R
TYER AR M ASCIT iR AT
TCON R BT HRR
COMM %t #53: "eng\O FiENE", i eng Ron &L Tl N HARTE =5
2) K/
XA EATARZE R AL AR, BT 8 fraH], #aln k
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
AP UM
int FSize;
FSize = Size[0]*0x100000000
+5S1ize[1]*0x10000
+Size[2]*0x100
+Size[3];

3) Fris

JUEXT 647, 53401 10 £ O, (HOE TG B & 16 A7 #800 O sl LT o T
abc00000 ijk00000

a-- ARBEARY RS, BCERA R SR K

b -- SR FRE, VAU IR

c -- HUEbRRE, VA AN BEWIARERS S (H AT R B DA B IR

i - REEbRE, AN AT A BCD MR R

J - DRGSR WA MP3 SCAFIFRAEH] 1 )

k- ZHARAS, BCE N ORI A ) it — 41

{EAF 321052 winamp 7EORAFATTEUMTA 2 R I 2 AE A RTIROINAN '\O" s JFEIEAS 7 o SAE TN
HHIRAF

TEANE L AT LE] http://www.id3.org/E i), i1 ID3V1 A ID3V2 Wiks, FH DELPHI 5 1M
ARSI, W RLEELIRER I q.d.zhang@sohu.com

B kR IR X
4. Declared ID3v2 frames

The following frames are declared in this draft.

AENC Audio encryption
APIC Attached picture
COMM Comments

COMR Commercial frame



ENCR Encryption method registration
EQUA Equalization

ETCO Event timing codes

GEOB General encapsulated object
GRID Group identification registration
IPLS Involved people list

LINK Linked information

MCDI Music CD identifier

MLLT MPEG location lookup table

OWNE Ownership frame

PRIV Private frame

PCNT Play counter

POPM Popularimeter

POSS Position synchronisation frame
RBUF Recommended buffer size

RVAD Relative volume adjustment

RVRB Reverb

SYLT Synchronized lyric/text

SYTC Synchronized tempo codes

TALB Album/Movie/Show title

TBPM BPM (beats per minute)

TCOM Composer

TCON Content type

TCOP Copyright message

TDAT Date

TDLY Playlist delay

TENC Encoded by

TEXT Lyricist/Text writer

TFLT File type

TIME Time

TIT1 Content group description

TIT2 Title/songname/content description
TIT3 Subtitle/Description refinement
TKEY Initial key

TLAN Language (s)

TLEN Length

TMED Media type

TOAL Original album/movie/show title
TOFN Original filename

TOLY Original lyricist(s)/text writer (s)
TOPE Original artist(s)/performer (s)
TORY Original release year

TOWN File owner/licensee

TPE1l Lead performer (s)/Soloist (s)
TPE2 Band/orchestra/accompaniment

TPE3 Conductor/performer refinement



TPE4 Interpreted, remixed, or otherwise modified by
TPOS Part of a set

TPUB Publisher

TRCK Track number/Position in set

TRDA Recording dates

TRSN Internet radio station name

TRSO Internet radio station owner

TSIZ Size

TSRC ISRC (international standard recording code)
TSSE Software/Hardware and settings used for encoding
TYER Year

TXXX User defined text information frame

UFID Unique file identifier

USER Terms of use

USLT Unsychronized lyric/text transcription

WCOM Commercial information

WCOP Copyright/Legal information

WOAF Official audio file webpage

WOAR Official artist/performer webpage

WOAS Official audio source webpage

WORS Official internet radio station homepage
WPAY Payment

WPUB Publishers official webpage

WXXX User defined URL link frame



