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Encapsulation for Multimedia Data
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A5k (bitmap-file header). 17 &
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A 2L
{5 &3k (bitmap-
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- MHEF{EEFILEATTREIEUTE

5 (BT SLBITMAPFILEHEATER Hi454y
(e {2 B fType : D4 dd2

(B A bESize 00454 =T

- Hindows{REES b fReservel (0

P findows{RES b fReserve?: 0

o TR {RIE R 0 E i s 5 (T

o {uEHE B SLBITMAPTNFOMEAIER 4054y
- UEEE,A] biSize 40 Y

- (B dth 164 {83
(S fHei ght 200 B3

- BFEERSbiFlane: 1

- R E PR (B biBi tCount 1 24 -
ARSI i Compressi on: 40 hd
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JPEG Flle Interchange Format (JFIF)

A JPEG image consists of a sequence of segments, each beginning
with a marker, each of which begins with a OxFF byte followed by a

byte indicating what kind of marker it is.

G:\2015\teach_2015\MCU2015\down_g

X BEE MED AEO IRG)

i

REEER(L)  Zen Coding BLOK #EE

x| | £ e B +| Ad[hx] | B|E) @ | 1:?
b i i B S ey
| Short name Bytes Name
pou SOl OxFF, 0xD8 Start Of Image
SOF0 OxFF, OxCO Start Of Frame (Baseline DCT)
SOF2 OxFF, 0xC2 Start Of Frame (Progressive DCT)
DHT OxFF, OxC4 Define Huffman Table(s)
DOQT OxFF, OxDB Define Quantization Table(s)
DRI OxFF, 0xDD Define Restart Interval
SOS OXFF, OXDA Start Of Scan
RSTn OxFF, 0xDO ... 0xD7 Restart
APPn OXFF, OXEn Application-specific
COM OxFF, OXFE Comment
EOI OxFF, 0xD9 End Of Image
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Resource Interchange File Format (RIFF)

B ZHw #5856 =70 229 YD FEEO IEG ﬂlﬁﬁu Zen Ccrding BK) #BEh

NS @ P olld o0 %9 C|0 k@ dmw =& v|DEEB| 2
B2 |wa= | ®mxm 00000000 52 49 46 46 BD 02 00 57 41 56 45 &6 60 74 20 RIFFS...WAVELmc
00000010 10 00 00 00 01 00 02 00 44 AC 00 00 10 BL 02 00 seeweees Devennns
[C:] WINT v| q0ao0o0zo 04 00 10 00 64 &1 74 61 00 BD 02 00 00 00 FF FF v...d8CBeeee.n..
00000030 00 00 01 00 01 00 00 00 01 00 00 00 01 00 01 00 weeeevensnsanans
b €A A || ooooooan 02 0o 00 00 03 00 00 00 O -
Windows qooooos0 05 oo FF FF 04 00 FE FE OO CEID - -
o o 000000&0 05 00 FD FF 06 00 FD FF O RIFF
& Miedia qooooo7o 07 00 FD FF 08 00 FD FF 0 -
| Afternoon q0o00ooE0 06 00 FD FF 07 00 FE FE O CESize 27796
Calliarach Jooooo20 07 00 FE FF 08 00 FE FF OO . .
— araphy occon-0 05 00 00 00 06 00 FF FF odf CC I¥pes WAVE
L Characters 000o0o0k0 03 00 FF FF 03 00 00 00 O
| || Cityscape 101 00 00 00 00 00 00 00 O CEID
De“a FF FF 02 00 00 00 03 00 F )
= _ v FD FF 02 a0 Fc FF 03 00 FE CESize
FL FF 02 00 Fh FF 03 00 FI
Windows Batter_',-' Critical.we »
Windows Battery Low.wawv FS EF 02 OO FS EF 03 00 ) Format
b F9 FF 03 00 F9 FF 03 00 FZ Data
WIﬂdD‘“‘S E:rltlcﬂl StCrpWﬂ‘u" FL FF 04 00 F9 FF 03 00 F chunk
RIFF
Chunk
CEID
CESize
Sample
Data
Chunk
sample
data i
-l
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Container format

ML

@ A container or wrapper format is a meta-file format whose
specification describes how different data elements and metadata
coexist in a computer file.

€ Among the earliest cross-platform container formats were
Distinguished Encoding Rules and the 1985 Interchange File
Format. Containers are frequently used in multimedia applications.
@ Since the container does not describe how data or metadata is
encoded, a program able to identify and open a container file might
not be able to decode the contained data. This may be caused by the
program lacking the required decoding algorithm, or the meta-data
not providing enough information.
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IP/UDPZ4:
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BRI
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-~

BRI

Version IHL

Type of Service

Total Length

Identification

Flag Fragment Offset

Time—to-live

Protocol

Header Checksum

Source Address

Destination Address

Options

Padding

UDP Datagram

Source Port

Destination Port

Length

Checksum

Data begins here ...

IP Datagram

UDP Datagram
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IP/TCP#1E

BRI
BRI

Version IHL Type of Service Total Length
_ |dentification Flags Fragment Offset
a
Destination Address
Options Padding <
Source Port Destination Port
é Sequence Number
Acknowledgment Number
ll?f?st:t E % 5 'TE E :I.I Window
Urgent Pointer
TGP Options Padding f.'
b TCP Data e
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PDCP
Packet Data Convergence
Protocol

ESN
z:'m 1)(%1 B 7T|:

[ +— 1P Packets

PDCP PDUst- 1 © = Hdr PDCP Hdr PDCP Hdr

gl

RLC
Radio Link Control

MAC
Medium Access Control

MAC SDUs

MAC PDUs ¢/ /216 210 ) Paddlng

Transport Block
PHY
Physical Layer

Each sub-frame <« slot »
contains 14 OFDM < Sub-frame »
Symbols < One radio frame = 10ms
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adns-ipv6.pcap - Wireshark

File Edit Wiew Go Capture Analyze Statistics Telephony Tools Help

AT EE acaT EEEE &

ol & BEXSS &
|[E Filter: H | ~ ” oL Expression... H £ Cleaf‘
No. . Time Source Destination
1 0.0600000 cl-558.trn-01.1it.sixxs.net frejus.ITgate.net
3 0.052415 frejus.ITgate.net cl-558.trn-01.it.sixxs.net
4 0.052627 cl-558.trn-01.1it.sixxs.net jabber.linux.it
5 0.057509 frejus.ITgate.net cl-558.trn-01.it.sixxs.net
6 0.057765 cl-558.trn-01.1it.sixxs.net frejus.ITgate.net
7 0.104371 jabber.linux.it cl-558.trn-01.it.sixxs.net
8 0.104408 cl-558.trn-01.1it.sixxs.net jabber.linux.it
9 0.104494 cl-558.trn-01.it.sixxs.net jabber.linux.it
10 0.1110339 frejus.ITgate.net cl-558.trn-01.it.sixxs.net
11 0.161259 jabber.linux.it cl-558.trn-01.it.sixxs.net
12 0.165167 jabber.LTinux.it cl-558.trn-01.it.sixxs.net
13 0.165185 cl-558.trn-01.1it.sixxs.net jabber.linux.it
14 0.165743 cl-558.trn-01.1it.sixxs.net jabber.lipux.it
15 0.223383 jabber.Llinux.it cl-558.trn-01.it.sixxs.net
16 0.223418 cl-558.trn-01.1it.sixxs.net jabber.lipux.it
17 1.486920 cl-558.1trn-01.1it.sixxs.net frejus.ITgate.net
18 1.542575 frejus.ITgate.net cl-558.trn-01.it.sixxs.net
P Frame 2 (154 bytes on wire, 154 bytes captured)
P Linux cooked capture
— Internet Protocol Version &
P 0110 .... = Version: 6
. D000 Q00O .... = Traffic class: 0x00000000

Payload length: S8

Next header:
Hop Limit: &4

. D000 0000 000D Q000 OBOO

UDP (Ox11)

</ Apply |

Flowlabel: 0x00000000

Source: cl-558.trn-01.it.sixxs.net (2001:1418:100:22d::2)

I User Datagram Protocol, Src Port: 54983 (54S83),

Dst Port: domain (53)
Packets: 18 Displayed: 18 Marked: 0

Protocol Info

CNS  Standard query AAAA jabber.lipux.it
ONS  Standard query response AAAA 2001:1418:10:5::2
TCP 36520 = http [SYN] Seq=0 Win=4880 Len=0 MSS=1220 TSW=3051553 TSER=0 WS=6
CNS  Standard query response PTR cl-558.trn-01.it.sixxs.net
DNS Standard guery PTR 2.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.2.0.0.0.0.1.0.0.8.1.4.1.
TCP http = 36520 [SYN, ACK] Seq=0 Ack=1 Win=5712 Len=0 MSS=1440 TSV=2027528582
TCP 36520 = http [ACK] Seg=1 Ack=1 Win=4928 Len=0 TSV=3051566 TSER=2027528582
HTTP  GET / HTTR/1.0
ONS  Standard query response PTR frejus.ITgate.net
TCP http = 36520 [ACK] Seq=1 Ack=104 Win=5760 Len=0 TSV=2027528596 TSER=3051566
HTTP HTTP/1.1 200 OK (text/html)
TCP 36520 = http [ACK] Seq=104 Ack=1183 Win=7296 Len=0 TSV=3051581 TSER=2027528
TCP 36520 = http [FIN, ACK] Seq=104 Ack=1183 Win=7296 Len=0 TSV=3051581 TSER=20
TCP http = 36520 [FIN, ACK] Seq=1183 Ack=105 Win=5760 Len=0 TSV=2027528612 TSER
TCP 36520 = http [ACK] Seqg=105 Ack=1184 Win=7295 Len=0 TSV=3051556 TSER=2027528
DNS  Standard guery PTR 34.12.254.213.1in-addr.arpa
ONS  Standard query response PTR frejus.ITgate.net

lucab@thetis: ~ (@) )

File Modifica Visualizza Terminale Ajuto

lucab@thetis:~$ cat /etc/resolv.conf (~]

nameserver 2001:1418:10:2::2

nameserver 2001:14b8:0:3007::6

lucab@thetis:~% adnshost ser.ipv6.polito.it

ser.ipv6.polito.it <A+AARAA> INET 130.192.225.79

ser.ipv6.polito.it <A+AAAA= INETE 2001:1a60:fffe:0:20c:29ff:feSa: 26ee
lucab@thetis:~§ |JJ

:

Praofile; Default

(=][=)(x]

(<[]

() Destination IPvE Address (ipvs.d...
| @ lucab@thetis: ~

| Bl adns-ipvs.pcap - Wir... |

& _f

= (e 3t |
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A management information base (MIB)
IS a database used for managing the
entities in a communications network.
Objects in the MIB are defined using a
subset of Abstract Syntax Notation One
(ASN.1).

In telecommunications and computer
networking, Abstract Syntax Notation
One (ASN.1) is a standard and
flexible notation that describes data
structures for representing, encoding,
transmitting, and decoding data.
ASN.13tR | — P B g 2E 4T R s
 Owbd . ARRR A I E R A% X

H /LN

coitt(0)

joint-iso-ccitt(2)

standard(()

regi stration
authority(1)

member body(2)

The MIB
Hierarchy
Tree

14

internet(1}

private(4)

enterprise] 1)
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METE . BT UFENLR BV TE3E 98— 1A E AR,
ﬁﬁu%ﬁ%ﬁmxﬁﬂﬂf 55, BME 2 S R IRAT T & RE
KILE CHAREBRT AR EHL

¢ T FEHEARERLMLEE, PLE TS5 RACHIFARA]
RefR IR E 2 “BHH=EA” , HHXEschme? than, &
i1 5345 HI f¥/Word 6.0, Word 97, Word 2000f() 304, ifE
5118 104F . 20££‘Z}§ﬁ§ﬁ?§kﬁﬁbjﬂ HIX LR ) T A2
X —Seds R i ORI A Ree 2 i 2 B, teln, RN
Y. BRI S HAR RS, XFEUR, AT B
W~AfﬁFm$f&NEWE%%%% EAAT TR
PRI, XS — A s A% 2 A 1 5.
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MC SGML/XML/HTML

& rvEIE A AR 0 TE S (Standard Generalized Markup
Language, SGML)s2&19864F H il & i ) — M5 B B
J7 TR [ FRbrfE o iz bR e SCOMOL T~ & AW R Y SC
AR ROIMEEREE, AP R —FZE
LT EAINLE], R E O B A5 f A TR 78 SCR 45
T4 B2 (tag) - th1 5 SGMIL A JEL AR 30 R4 V\]
BEFE DT
@ XML (Extensible Markup Language) & SGMLf#j—
TR
®HTMLZSGML [ —Fh3C#4 7Y




Tim Berners-Lee Wins Turing Award

Berners-Lee is credited with inventing the World Wide Web, along with the first web browser
and other technologies have have allowed the web to scale.

e By Angela Moscaritolo April 4, 2017 12:46PM EST

Links

A screenshot of Berners-Lee’s P
Web browser software running
on his NeXT computer. Note the
“edit” menu to allow changes,
and the Styles menu which put
decisions over fonts and other

y

Experiments

Yoy Suppor for Experiments
European Laboratory for P ALEPH LEP experiment

display details in the hands of _
the reader rather than \WWebpage | pra—
creators. Since 2014 this wlf]

nd aclividies , scienlfic

computer has been exhibited at
the Science Museum in London.

v gio Sciences Sepacate list




M. Tim Berners-Lee

€ Tim Berners-Lee was born in London, England, on 8 June
1955, the son of Conway Berners-Lee and Mary Lee Woods.

@® The inventor of the World Wide Web

Sir Tim Berners-Lee invented the World Wide Web in 1989

OIn 1994, Berners-Lee founded the World Wide Web
Consortium (W3C) at MIT.

€ 1n 1999, Time Magazine named Berners-Lee one of the 100
Most Important People of the 20th Century.

1989 TR FHIFRFSEATim Berners—Leetg H—Iu3tXI,


http://en.wikipedia.org/wiki/File:Timbernerslee.jpg
http://en.wikipedia.org/wiki/File:Timbernerslee.jpg

, AEHRBIERI
MC SGMLYEBH=1ER

O Z5: F— AN BB SO R A IR STRS I 25 4 (CTRS 28
%€ X Document Type Definition, DTD3 ).

ONAE: XEBHNEMEEEAY., NEUFER
ZFR(bRR) Bk TH FIRAFAS I BARNE,
BARRI A &4,

O AR TR ERAA s i 207 5 2.

ISR T S AT G (Document Style
Semantics and Specification Language, DSSSL).

24



MC XMLBYERIBE

<?xml version = "1.0" encoding="GB2312" standalone = "no"?>
<IDOCTYPE ZZ#. SYSTEM “test.dtd">
<?xml-stylesheet type="text/xsl" href="test.xsl"?>

<SEHLH >
<HKE RY|>
<A HR>FH— P TE </ T IR R
<[} > T X X</ >
VRG> At R </UR 5 > I PR HYZR

<ffri> e
<IEH RS >38</ 11 >
<PLENIE >28</L BN HE> <!-- AXFVIPH 7 -->
</ ¥g>
<IHCE RP>
</ZZHH 3> N

Test.xml
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<?xml version="1.0" encoding="GB2312"?>

<IE
<IE
<IE
<IE
<IE
<IE
<IE
<IE

_EMENT
_EMENT
_LEMENT
_EMEN"
_EMEN"
| EMENT

_LEMENT

FHCH

R (#HPC
" ST (#PC
T (#PC

_EMENT

(A4 FR

DA
DA

KB H ok (e R 410)*>
B Rs ) >
s (EH Ok, ﬁBE%*%P

A)>
A)>

DA

A)>

EW I (#HPCDATA)>
LA K #PCDATA)>

It ST 1 F

10K

TEER

1I:I RN

Test.

dtd
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<xsl:template match = ">z 8. H 3%"> It HIE SR
<xsl:for-each select="1#3% R 41|"> T ERE

<UL> V
<LI><xsl:value-of select="4 #x"/></LI>

<L 1> 5} Jifi:<xsl:value-of select="Jsf Jfi"/></L1>
<LI>1 )5 <xsl:value-of select="1jx)J&"/></LI>
<LI>[EH ¥ <xsl:value-of select="1/¥&/1E & i 4% "I></L1>
<LI>PC B 4% <xsl:value-of select="1¥& /ML B A& "I></LI>
</UL>
</xsl:for-each>

</xsl:template>
AN

Test.xsl
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<bookstore> Future Publisher

<book category="COOKING">

<title lang="en">Everyday Italian</title>

<author>Giada De Laurentiis</author>

<year>2005</year> =
<price>30.00</price> STRoKtore
</book> T l;
<book category="CHILDREN"> SRR SRR L S
<title lang="en">Harry Potter</title> | | | |

<author>J K. Rowling</author> 7% =% = =
<year>2005</year> <title= <authors <years <price:

<price>29.99</price> FIER
e BT

I rEE :
</book> Harry Potter 1 K. Rowling 2005 29,99

<book category="WEB">

<title lang="en">Learning XML</title>
<author>Erik T. Ray</author>
<year>2003</year>
<price>39.95</price>

</book>

</bookstore>
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JSON(JavaScript Object Notation)

MC

@ XML (eXtensible Markup Language) 1£19984F & A N
W3CHIFx7E (XML1.0) .

® JSON(JavaScript Object Notation) #&— 4 & 2% [ %k
Pa T kg 2. B3 T JavaScript (Standard ECMA-262
3rd Edition - December 1999) f#— 4> T4E.

@ JSONK H 5B &AL T8 5 BICAR L, (HARA AT
T%’flﬂ:Cln méﬁﬁﬁﬂ/}jrj\ (@?ﬁc C++, C#, Java,
JavaScript, Perl, PythonZ%) . X LG 8 JSON K 9 B
*aﬂﬁéﬁi‘)ﬁﬁc?ﬁ%mm %?Alﬁlﬁﬁﬂéﬁg, GRS
AL AT A AE B
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http://www.blogjava.net/TWaver/archive/2014/10/13/418655.html

var topo_data =
{""element™":
{""element™":
{"'element™":

{""element™":

1;

- "link", ""from"":

IR
JSONZFE /R h FME B~

Cloud Server Cloud Server

L/~ L
Mail Server Cloud Server Web Server chi A FERSS e ]

[

""node™, "'name": "R3<", "id": "gatewayl™, "'image": ""group’, "icon": "icon_wall"'},
""node™, "'name": "RI3<", "id": "gateway?2", "'image": "subnetwork™, ""icon"": "'icon_wall"'},
“link", “'from"": "'cloud"", "'to"": "centerl" "name": "B EHERR"},

. "gather2", "'t firewall™, ""arrow™: ""11""}
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€ CD-DA
B R6 G, CD-DA 1980’s
BT AE4%, CDROM
A e #fiE, VCD

& MP3

b DRSO R T AT 1990’s
®DAB
®MPEG2PS/TS (HDTV)

%6 DVD tH BT a5 AT 5000

® MPEG-4 AVC /H.264
St T —/KDVDIT 8T i A4
®HEVC /H.265

33
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@ UG 2% TP AR A A 5 2
@ LA A FoE 40 253 5 =
7 'k CD-DA
BRI T G i
CD-DAR E # izH 27
VCD 5 DVD % dE 4H 23

B AR MP3
& # DAB
7 A MPEG2
MPEG-4 AVC / H.264
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M (' Interaction of laser beam with pits and lands

@ a binary one is stored on the disc as a change from a land to a
pit or a pit to a land, while a binary zero is indicated by no change

Laser beam Photo cells
in phase / X
i LU
r."',,.- Mo reflection
-
S _ﬁq‘
S A g o
I _J__.-" - Result: O
|1 . Reflection . I_.__|r' =t
b "'-"{.r /JF Longer path
Land 1+ Light not in phase
lT n (interference) -+

Pit
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M’ EFM (eight to fourteen modulation)

O RIETOFAR) HIBAIKT, B “0” AT R 5 d5c e

PR | 1 2

A, s K IRIELO, JudE EIE S lRERS

A EETEH . MUK Shit s i i 2| 14bit il iE S . , 24
BIEMS S I N T R AR K BN 2K, A iliE Ry
Z A IS0 7 3bitR A R S 5 B n] S

11101000|11100010|10111010

ik

14 {7 8 # %71 | 00010010000010 | 10010001000010| 00010000100100

010|00010010000010 (000 (1001000100001 0( 0O1|{0OO100001 00100 | 100

e 010000100100000100001001000100001000100010000100100100O  + = =»-
& LA




MCE "MO” HERsIMCE

@ Because EFM ensures there are at least 2 zeroes
between every 2 ones, it Is guaranteed that every pit and
land Is at least three bit clock cycles long. This property is
very useful since it reduces the demands on the optical
pickup used in the playback mechanism.

@® The ten consecutive-zero maximum ensures worst-case
clock recovery in the player.
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M’ DC-balanced or DC-Free Code
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M( CD-DAKRMEAMR

®CD A — iy EsiE, iyl E
HOGIE

& KB HLIERT 2 B X (secton) H A, — X
081ii (frame) ZH.J% -

& W2 BOLPE R AU B 8E AR I,

& EE —EAh ZAHE — g HEou1E L
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M &5 CD-DARYEIELHZN

O LR E 5 Y
EFM. EFMPlus. 17PP
Run Length Limited (RLL) Coding
itk . CD-DA. DVD. Blu-Ray

@ CD-DA i 2H 2R
P IE > 12 G TE > F X > il
A [F20. . B, R
CD-DAH LURF R 2134%
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M. MCD-DA > CDROM

€ CD-DAYGIE 45755 1953 X HUH 7 HEADER
— AN X (sector)2352 T | A0 [ w0 | 48 6o | Jrstide)
. 1775 R R ]
€ CD-ROM Mode 17\%@ 0~74 | 0~59 0~74 01
2352F
[5] 2 A& A H ECC
125 8FT | 276
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M YRR N SIZEBRANTER—IRHBRIEHE
1SO 9660

& DUV AAMEAIEA Y, & FHEG — Ut
AL SR B i B CD-ROMA: L )32 5 4% 20 bR v
A SO TR 2\

€ 1S5S0 9660, also referred to as CDFS (Compact Disc File
System) by some hardware and software providers, Is a
file system standard published by the International
Organization for Standardization (ISO) for optical disc

media.

€ 1985~

~CD-ROM &

WL )5, AT tR A R oA

FAEAF il N 255 TEIE R R R
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M 1hgs: IWCD-DAFNEFHESZ IS HIELHEZR
& CD-DA
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¢ CD-ROM/VCD/DVD
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M(L %%75& IiIE,JQH«/\

& A N 2% b Z s 1 2R 7 2
‘ —A/lei —15 ﬁj/@ﬁi/ﬂb E]/J é&jﬁ QH//\ﬁZT?E

W7 5k CD-DA

R XAF MP3
Tag
Frame: Header + Audio Data

B 7= # DAB
5 A MPEG2
MPEG-4 AVC / H.264
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US$0.75 per decoder

US$60,000 for unlimited use of decoder
US$2.50-$5 per encoder

US$15,000 per calendar year

M MP3HJHE.

® Timeline - History of MP3

1987 - The Fraunhofer Institut in Germany began research code-named EUREKA project EU147,
Digital Audio Broadcasting (DAB).

January 1988 - Moving Picture Experts Group or MPEG was established as a subcommittee of the
International Standards Organization/International Electrotechnical Commission or ISO/IEC.

April 1989 - Fraunhofer received a German patent for MP3.

1992 - Fraunhofer's and Dieter Seitzers audio coding algorithm was integrated into MPEG-1.
1993 - MPEG-1 standard published.

1994 - MPEG-2 developed and published a year later.

November 26, 1996 - United States patent issued for MP3.

September 1998 - Fraunhofer started to enforce their patent rights. All developers of MP3 encoders or
rippers and decoders/players now have to pay a licensing fee to Fraunhofer. o

February 1999 - A record company called SubPop is the first to distribute music tracks i
1999 - Portable MP3 players appear.

Karlheinz Brandenburg (born 20 June 1954, in Erlangen) is a German
electrical engineer and mathematician. Together with Ernst Eberlein,
Heinz Gerh&user, Bernhard Grill, JUrgen Herre and Harald Popp, he
developed the widespread mp3 method for audio,data compression.



M MP33Cf

45 Tag+Frame

®Tag: MP3E T IRAE ZE B4, &n] LI IR AR — L0 i
HA X CAER, 4. EEHE. T8, XuE
EtFR Ntag (%) 5 B

®Frame: H TR0 Z 895,

Header Audio Data Header Andio Data
Frame 2
I Header Ludio Data
optional pre |Beya
penided tag
Header Andio Data .
optional post
pended tag
Frame n




MC BRANE RSN B -

00:05.50]
00:10.51
00:15.51]
00:20.51]
00:42.31]
00:47.49]
00:53.04]
00:58.27]

01:04.67

A H - Gt AR 5 R

JAIE R EAFL A

LS P ED

KR & BB ATHRS

IF RAEA 247 I AR

L1 b HAS S AT B4 S

P — % R

SIE 4R

Lyrics

Aundio data

LY RICSBEGIMN™

Lyrics
Song informaticon
Link to image

lNag size and wersiom

ID3wv1 or ID3wv1.1 tag



M MP3 Tag

@ LU ELRAT taghs A ID3HIAPE
Donald Ray Moore, Jr., in 1996 , 7EMP3 /4B in—bk

ﬁﬁ?ﬁﬁ&ﬁ&ﬁ%ﬁwm, R T ID3RE, 245 BV HlE
HID3 V1.0, V1.1, V2.0, V2.3FIV2.4kpifE

APE & —Ftagh% 28, Frank Klemm #2H, 7EMusepack
B ARASEH M H

& Hfhtagh® =
Oggf H & X Htaghs =, M Vorbis Comment

WMAtag % 3t 22 F i ASF I
MP4H )2 Adobe HJExtensible Metadata Platform (XMP)
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M MP3 Header (32bits)

typedef FrameHeader {

unsigned int sync: 11; AEGEZENS)
unsigned int version: 2; IRRA
unsigned int layer: 2; =
unsigned int error protection: 1; Il CRCHZ 5
unsigned int bitrate_index: 4; L3R
unsigned int sampling_frequency: 2; /RFESIZ
unsigned int padding: 1; LGS E]
unsigned int private: 1; /117 B8+
unsigned int mode: 2; 75 TE R
unsigned int mode extension: 2; 13 e
unsigned int copyright: 1; Il WAL
unsigned int original: 1; T A
unsigned int emphasis: 2; 53 AR =

}HEADER, *LPHEADER,;

YNGR U

Sync

Prot.
Layer bit
Bitrate

Pad. Priv.

Frequency bit bit

Copy

Home Emphasis

Audio Data



M’ MP3E KRS = BHENEHI

@ Since volume levels of different audio sources can vary greatly,
due to the loudness war and other factors, it is sometimes desirable
to adjust the playback volume of audio files such that a consistent
average loudness is perceived. This normalization, while similar in
purpose, is distinct from dynamic range compression.

@ ReplayGain is one standard for measuring and storing the
loudness of an MP3 file in its metadata tag, enabling a ReplayGain-
compliant player to automatically adjust the overall playback
volume for each file.

@ David Robinson(PhD, University of Essex) in 2001.
€1993: MP3 = 1996: TAG - 2001: ReplayGain

52
http://wiki.hydrogenaudio.org/index.php?title=ReplayGain_specification



M MP3 A /)y

Frame Size = ( (Samples Per Frame / 8 * Bitrate) / Sampling
Rate) + Padding Size

KEREEDBL G E FFRAMEHEADER Hibitrate & 75254k,

MPEG 1 | MPEG 2 | MPEG 2.5

Layer | 384 384 384
Layer I 1152 1152 1152
Layer 111 | 1152 576 576
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M g MP3ICHFLEAFER?

& MP33L A H4 i
FARA ) Tagls &
ID3. APE. Lyrics. ..
Epik el
32bits ik
16bitsfFJCRC (T]i%)
Padding Bits: Layer | 32bits / Layer |1 8bits
AR AR B AR E R Layer A [R] 1T 7
B, —/NMF R Container 75 B A4 7
Tag(s B A R 4 il B MP 3£ #s 4H 2R 45 74
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M(L %%75& IiIE,JQH«/\

@ A M2 R EFR AR 17 30
‘ —A/lei —15 “j/@ﬁi/ﬂb E]/J é&jﬁ QH//\ﬁZT?E
7= % CD-DA
B AR MP3
e 7% DAB
7 A MPEG2
MPEG-4 AVC / H.264
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MC BFEINRIN

& LT AT

CD-DA->VCD Audio=>DVD Audio>SACD
& 2%

MIDI/WAV->MP3. ..
\ J RSN

AM/FM->DAB
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M DAB

& 57 E W #% (DAB, Digital Audio Broadcasting)

PR AR T A E

RN H R EE,

A% (DMB) K55

€ DABXH COFDMif |45 712, 1ER/NET200 H
D), B AT s M S AL B R UA

TEERSEREL, A
H 5 & br O e TE

REEN Bﬁﬂﬂéﬁﬁ)ﬁ%iﬁﬁ
WEZE| S E Tt o

T

N ]

o7

L RPN AR E, T19954F
FERCMIERIENIZIT. DABIIKE S 2L X B A CDHR
0] DL A% 16 e Ml 45 Fl £
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DABA L. FEUNHL A HLAT
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M DABLEKINIK, 2014

B E W) #% (DAB, Digital Audio Broadcasting) TR HERILARTT K& 1)
BAFAN TAETH, T19955EERIMIE RN IZIT. DABHIF: S &7 A
A CDIERFE & H I ER, S&R] LA InfEE £l 25 M2 B4 # (DMB)
N

20066 H1H I
45 IE X E AT
KM P IDABHRHE

Beijing, Guangdong, Hennan, Dalian,
Yunnan, Liaoning, Hunan, Zhejiang,
Anhui and Shenzhen.

I countries with regular services B cCountries with trials and/or regulation ' Countries with interest

http://en.wikipedia.org/wiki/Digital_Audio_Broadcasting cg
http://www.worlddab.org/ Oct. 2014



M DABEEKINIK, 2019

= "I.-_“
e O I —

gl °3 484
%

. Countries with regulor services . Countries with triols ond/or . Countries with interest

regulotion

https://www.worlddab.org/ Oct.2019 59



M FEDABIIA

& T [E R ES 1992486 A gtisid 1T R DABE KR Al AT
Mk, FHS5RKEEZET T DABIIH MA/ERIRI; 19954 DABI
HH BN E R “Lh” ERREG I H, Jo)aEdb M) 2R
57 | DABSEYS = AL R S 563 M 200645 H18H,
E ) HARIERE ST (30 MHz ~ 3000 MHzHh [ #5735 40
TR RFEARMIEY 5 BRI DABFRE IE N B B 1
frlbAsitE, JF 1200646 H 1 H 146 £ AL EH AT

€ DAB and DMB are on-air in cities and regions across the country
Including: Beljing, Guangdong, Hennan, Dalian, Yunnan, Liaoning,
Hunan, Zhejiang, Anhui and Shenzhen.

[l

60
http://www.worlddab.org/country_information/china



Seoul, Mar 14, 2016

M(L DAB—=>DAB+ LG Electronics (LG) today unveiled the

world’s first smartphone to feature DAB+.

€ The DAB standard was initiated as a European research
project in the 1980s.
The BBC launched the first DAB digital radio in 1995.

using a bit rate of 128 kbit/s or less, with the MP2 audio
codec

The MPEG-1 Audio Layer Il ("MP2") codec was created as
part of the EU147 project.

€ An upgraded version of the system was released in
February 2007, which is called DAB+.

adopt the AAC+ audio codec and stronger error correction
coding
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MO BE. MP25MP3mAGHER

€ MP2 is a sub-band audio encoder, which means that
compression takes place in the time domain with a low-
delay filter bank producing 32 frequency domain
components.

€ By comparison, MP3 is a transform audio encoder with
hybrid filter bank, which means that compression takes

place in the frequency domain after a hybrid (double)
transformation from the time domain.

@ 19935E J5 1 5 9 2 A 5 & AR e 43k i 1Y)

62
http://en.wikipedia.org/wiki/MPEG-1_Audio_Layer Il




M MPEG?2 Audio Review

€ MPEG-2 BC (Backward Compatible)
N T 16 kHz, 22.05 kKHz 124 KHz K FEH %
ey 3 22 F 32 ~384 kb/sY™ & 2118 ~640 kb/s
SES BT LA B G E
 FrLinear PCM(Zk14:PCM)F1Dolby AC-3(Audio Code
Number 3)%whd
€ MPEG-2 AAC (Advanced Audio Coding) 19974F
AR fer el D 20 &, FFE AR S o B &A1
mH, HERIE TIEMEE R .
K= 0] A8 kHz %196 kHz, T X RrEiEd HikZ
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RNES |

s BT
EE %@% (Gajnmi?ﬂ:l} I—'
™ (Perceptual
Medel) FEresst
(Filter Banls)
PR TN S
»| (Temporal Moise
Shaping)
o = =i
V| (Intensity/Coupling)
R ] i
R [ {Prediction)
s
_ WY 52
ST - (Midfﬂide*lencnding]
} [ HRET
#gaﬁg “|  (Scale Factors)
FEmlhEE
(Rate/ - =
Distortion - (CQuantizer)
Cotitrol
Frocess)
(Nuiselessfcudjng] —

B8 PEOE SR T

MPEG-2 AAC#7HE 28
Review

@ 1 75 FE

L Mise &
MDCT/TDAC

@ [l B e = o E

® =R/ E
LS IE

\ UL
@ Mid/Side

o e 1_?%‘?5%7'??9%
M(middle) 112 S(side) /5 12

& LG A7

& =1b4s

& oI i
EPNCE D

ERey I A=K

iﬁk
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M MPEG2 AACIR{A] &8 MP3?
iR ZREAFEEIE. FTAACEEMP3 S R IF

@ More sample frequencies (from 8 to 96 kHz) than MP3 (16 to 48 kHz)

# Up to 48 channels (MP3 supports up to two channels in MPEG-1 mode and
up to 5.1 channels in MPEG-2 mode)

@ Higher efficiency and simpler filterbank (rather than MP3's hybrid coding,
AAC uses a pure MDCT)

® Higher coding efficiency for stationary signals (AAC uses a blocksize of 1024
or 960 samples, allowing more efficient coding than MP3's 576 sample blocks)
@ Higher coding accuracy for transient signals (AAC uses a blocksize of 128 or
120 samples, allowing more accurate coding than MP3's 192 sample blocks)

@ Can use Kaiser-Bessel derived window function to eliminate spectral leakage
at the expense of widening the main lobe

@ Much better handling of audio frequencies above 16 kHz

@ More flexible joint stereo

€ Adds additional modules (tools) to increase compression efficiency: TNS,
Backwards Prediction, PNS etc...
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M DABIFZER 22

DAB 5.1 Surround Broadcasting DAB 5.1 Surround Receiver

Standard —

Layer-2/ MPEG Surround —
DAB+ Binaural Decoder
Layer-2/ Decoder R, — fic
- DAB+ 4
Lc * Standard 'ToU" )) Surround
Layer-2/ Sit Stream Ancillary Data Extension
DAB+
Re . Encoder )))
| — i
L — ¥ ; Standard .
Ancillary Data —_—
R —— mpEG — Layer-2/ DAB+ MPEG Surround S
L5 =y oUrround DABE+ Decoder Re — s
Rs —s Encoder Surround Surround | —LFE
LFE Extension Bit Stream
Ancillary Data Eumr‘;?:;ir;i
Standard DAB

Receiver




M. DABIn5MP2in

€& — "DAB Audio Frame 5 —/MP21lii 5} W

ﬁ MPEG Audio Layer Il frame
CR? \SC FSy

MPEG Audio
frame header

bit

allocation (

Scale
Factor

<
i

\E‘}CFSI

DAB audio frame

frame

é sub banj(sampes (l} ancillary data

DAB audio
2 frame header allocation (

bit

Scale
Factor

F-
FPAD

_ Sck-
elésub bancj ﬂamFﬂES()()PiD
stuff ‘ CRC

frame
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M’ DAB audio frameZ:#4

F-PAD: Fixed Program Associated Data
X-PAD: Extended PAD

DAB audio frame >
DAB audio
frame header
CRC SCFS/ stuly
/ \ _ /
bit / CF| .
. Scale Factors sub-band samples X-PAD R
allocation ) PAD
_ L T | x|, |
low sub-bands |2 Bit 6 Bt £ ja_s E
= = 4 Bit Gro Gri1 2 o 8 §§
o [{s] -E e El' o
“ ™| mid sub-bands 00 ' ' . DDDDDDDDDDDD-E E% E oo
3 Bit 01 ’k }_ 12 granules of 3 sub-band samples each % = T 7] E% ﬁ
_ 228|558
10 _b_ 3 sub-band samples are cormesponding to - o |g<
high sub-bands 96 audio PCM samples L 5 | @
2 Bit 11 ~>- ~’- @ o o
=

ETSI EN 300 401 V1.4.1
Radio Broadcasting Systems;Digital Audio Broadcasting %[gAB) to
mobile,portable and fixed receivers



& Zifit 7 3\

M IhNEE:

DABSMP3EJX 5| ?

DAB: MPEG-1 Audio Layer Il , MP2
MP3: MPEG-1 or MPEG-2 Audio Layer 111

@ =LA
MP3%

R pIIEES!
Tag/Zal, BORRIY &

DABJE#
L VNS

&2 T MP2I i (PAD)

MP3 ] [A] {7 i € 25 D71
DABIH [7] o £k IH (5 22 4t € & Wi AR
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MC REBEERIZEZR

@ A M2 R EFR AR 17 30
@ R AR ) B R A 2R =
#7#& %& CD-DA
B AR MP3
) # DAB
7 A MPEG2
e AR
HDTVH s g =\
MPEG-4 AVC / H.264
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o [ FL AR A PALD/KHI R, IR (5
N BARET7.25MHz, RS E R
| #JAHR6.5MHz, % +0.25MHz,
T PTRUMSMIIE 58 98MHZ, A A
s BEUN-1.25MHz 2 BG HAA R
./ +6.5MHz.

AN [ PALor PAL/SECAM pd
“‘“w.__ -
I O noinfo i
luma chroma audio
carrier carrier carrier
E luminance
©
2
s
-
©
S
o
1.25 MHy
N
z _ 4.43361875 MHz .
=)
S ’ 6 MHz _
B
L I .

http://en.wikipedia.org/wiki/PAL Total: 8 MHz



MC BFHRIFFEZTF

& T ETE W AL HAME R E 2 28T, bl
gﬁﬂi‘ﬁﬁ AL AR B 58 5 S R BB AL R G 58

@ H AT 555 B P PR A2 BRI 2 AL %R I
(DVB, Digital Video Broadcasting) F12& [E 15t it

MAGEL (ATSC, Advanced Television System
Committee) .

O %Rk, £ )5, HAERMNDVBHE AR FAL F, B

i) HH 5 = AN S R A T A b T
IHEARAE (ISDB, Integrated Services Digital

Broadcasting) -
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M DVBZRF ¥R/

¢ D2 4% DVB-S

(Digital Video Broadcasting-Satellite )
& 5 Z;H41 DVB-C

(Digital Video Broadcasting-Cable)
&) # DVB-T

(Digital Video Broadcasting-Terrestrial )
& TFfix % DVB-H

(Digital Video Broadcasting Handheld)
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MC ERttE RBinfEzH:

& )\2000FH 4G, LA K. GRS WEHFRE
KRE, | HFEML R 5T BGER TR RS 455K
O BB 7 B0 A R T AR b vE R B A . 20034,
R IERKFERIADTB-Thr . 1B R FHKIDMB-Thr#E. |
& AL R R B I CDTB-ThAR A

DMB-T (Terrestrial Digital Multimedia/Television Broadcasting) &
T TDS-OFDM (Time Domain Synchronous -Orthogonal Frequency
Division Multiplexing) i il 5 A

F#ERE KHIADTB-T (Advanced Digital Television Broadcasting
System - Terrestrial)rifE 2 L2 G FOAR: 4/16/64QAM

€ 20065, HENWIRERE

DTMB (Digital Terrestrial Multimedia Broadcast)
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MC it

1B REEL B

2ATSC | RKDVB-T HISDB BEHDMB-T
A MPEG-2—L A58 4>
=B Dolby MPEGL1 layerll MPEG2- AAC | MPEGL1 Layerl/I
AC-3 Dolby AC-3 Dolby AC-3
AN RS, ZH AL 7 AANE
g 213G | BAG LR, A
Turbofg
JE 1] 8,16VSB | COFDM BST-OFDM TD6-OFDM
%15 8,16VSB | QPSK/16QAM/ | QPSK/16QAM/ | QPSK/16QAM/6
A P 64QAM 64QAM AQAM
53R SRR |E13N DB L | 2R E K
] % (16QAM A 3FhAN[FE] (64QAMFI
11 54QAM) 1) 38 256QAM)
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MC HFHEH

System

| | Explanation

DVB-T/DVBE-T2

DWB-T/DVB-T2 adopted | Countries which have adopted the DVB-T/L

Broadcasting via DVB-T/DVB-TZ2 is actrvely

DVE-T/DVB-TZ trial

Those countries undertake trials with DVB-

broadcasts
The according countries participate in the R
Radiocommunications Conference 2006 of t
RRCO& (International Telecommunication Union). I

that all countries taking part will ultimately
DWVB-T/DVB-T2 system when they move fro

Broadcasting via the ATSC system is active

ATSC trial broadcasts

||Thnse countries undertake trials with ATSC

ISDB-T

Broadcasting wvia ISDB-T iz actively in use.

ISDB-T adopted

||Enuntries which have adopted the ISDB-T =

| ISDE-T trial broadcasts

||Thnse countries undertake trials with ISDBE-T.

SBTVD, short for Sistema Brasileiro

SBTVD-T adopted

de Televis& Digital (English:

||Cnuntrie-s which have adopted the SBTVD-T system.

Brazilian Digital Television System) is

DTMBE adopted

||Cnuntrie-s which have adopted the DTMB system.

a technical standard based on ISDB-T

DTME trial broadcasts

||Thnse countries undertake trials with DTMB.

Commercial DVB-T
SEervices

standard, launched in commercial
operation on December 2, 2007.

Mo formal adoption of a DTT standard.

| | Undecided countries. |

http://en.dtvstatus.net/
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Zlzo11fF R, EIRTEMNEIE L S15507E, Bl A1
sooazEh, EESThE1s0T ., AHERMNREEZEAM. i2% BT ERITIHIS.

TEEM L, oA S A T, wRls A T =1F R,

F—#. 2013201560, FHEREERE (&) LALBARS. mEATEDREETe, T
B A FHE LS AR i B B ERZE.

MezoisfFE g, S2EMEE (2) AL HEmHPEsedeE—E. FLENTEE—E. i
F—EMEmIFRNEET B A COEEEAREL B AN S FefBimiES T
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FEM) .
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LA FRER P RENEE—F. FHLENLESE—E. FME—SthiFadEETE A OES
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MC FEBELBEANFHIZEHRR

O 220152 H K, WEHEEFHMA L2
18802.273 /', A LRI TALFEE 21 N81.39% CF £ HAL
| PR ECR2.310 F BdERIR TR BEF) , 3K

EFERS AR AR U ARy NG P P

ENEHFN
FEA 81.39%0

& R B B % ﬁi-'«'o_iﬁ%ﬁ-%»&#&'&@ﬁ(&’o 6 <& @%
A Q»“-fé’}’&@é* w’)* SFFET TS Le €L 4’ “ @3’%
- ESENEF (FA) Em HFELNEFS (FA) ——ESBRFULEE

http://lwww.sarft.net/a/175157.aspx Source: GuidelineResearch, Apr2015



MC HEEARF %R

€ MPEG-2 is widely used as the format of digital television signals
that are broadcast by terrestrial (over-the-air), cable, and direct
broadcast satellite TV systems. It also specifies the format of
movies and other programs that are distributed on DVD and similar
discs. As such, TV stations, TV receivers, DVD players.

VCD DVD DVB DVB-S2

@ D
Grees) G




M’ MPEG-2 R%GfeHiE4EM

ES PES

E&TES

mAEE  EAEE| | [ R PSR

[EOfIEC 135182 i

5 o ams | lees| | wea|*

HEPES
[ROfIEC 138183 i

E'l [EOVIEC 13518-1 >

ES(elementary stream)
PES(packetized elementary streams)
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M MPEGEER: r

& MPEG-2br1fE

575 MHz l

Luminance
sampling
frequency

13.5 MHz

ISO/IEC 13818-1 %)= Y AL
ISO/IEC 13818-2 HL4Hi4 5 /2 ol 2 s 2 oo
7 = = |Gyl 5 00 ] (A cp 270 Mbit/s
ISO/IEC 13818-3 & #iZwiL 2 B,| & [ IO wromy TU-BT R 601
CA~ LA, c; LCCIR601*
N D
0%?): n] A% 325 B A A A 275 Mz
S EIEHE,  Winternetdids - S7oMHz
sampling
frequency
® 552 HEMPEG HUE Vi 1y
121“/:5*@’ %BmEPEAﬁEgJE\XO
;O ~o 16 bit
QJEZISSD_TV —.55%' (ITU601) Y vbo_'/\/ Up to 768Kbit/s
2 270Mbit/s; Right  15~20kHz BW |
CDI BRI EIBHC T IS EI o e
= ﬁﬁ%ﬁj\j 1.5Mbit/s. él;—» % é’fD ﬂL' Up to 768Kkbit/s
et 15-20kHZz BW
81 32/44.1/48kHz

FACR PR



M 270Mbps = 2-6Mbps ?

®CCIR 601: 270Mbps

Y: 13.5 MHz Cr, Cb: 6.75 MHz / 10bits
® MPEG-2: 2-6Mbps

YUV 4:4:4 - YUV 4:2:2 20%

YUV 4:2:2 2 YUV 4:2:0 20%

fﬁ%?ljﬂ 25% «—  64us —
DPCM/DCT/Huffman I V Blanking(8%)
0 5] T AR =
ZMiE TUAR 625 | Visible X
lines | 5 ' et o7
§ active plcture Visible
J Q lines

2 l

; = +——52us — "

Active line



M(/ J'ﬁ ES/)IL%%%WE

O MBI B/ N T 2 8x8 I B, EDCTHIEAAN,
&P REAEHIK BN, ANFEZEHRA A RSEE T
iﬂcI?%%BTM%PESJJIJI%UI@%E‘J iR

BRI E N,
fﬁTuEWﬁﬂ&%ﬁ@o
®Slice: AT E T2 — 1 slice

B/ slice=k7E =L I A 3 5 [F] 2

%% %%yim%iwgi%%% Mﬁg @%4%E %mw%ﬁﬂéw®
@t Fslicefd i, A7 1/P/BI

S — TR AT sk B
%?BM,%ﬂmﬁﬂﬁmmﬁﬁﬁ,W%ﬁmﬁ%%ﬁﬁ@&,ﬂuWEE%WW

®GOP: T I/P/IBMWif l—NGOP
i —2HGOP#S A GOP:=k
I3 K A GOP, FFb121
MPEGf#fY 25 H AEAEGOP 25— AN i & [7)25 .
REBEHAIMDVDE] LLX HKGOP,
¢35 —NGOPELZ NGOPHY N — 75
FHERHL, SFEEEMBSHnEE.
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&

M MPEG#IE#: ES

~N

@ ULAIE 5 R 45 3] 1Mbit/s(MPEG-1) 12~ 6Mbit/s(MPEG-2)
& =05 5 5 45 21100 ~400kbit/s
@ 545 5 AR 3 A0S S R AEES(elementary stream)ifi, 45:
FLATI
B A

HEi

AR S 2R 1) s 4 R T 24 50 3

var. length
up to 64 kbytes
_ _\ PES packet _ _ Video PES

PES header

BT T -

U R -



M MPEG#3E#L: PES

& [ 46 )5 AT ESTAR AT A A RIS, AU

PES(packetized elementary streams).

@ RIEASF IS ZIAE AN FRIASE], 48 Lz 7424k,
W EAE A FEKE R IE

B AL A — AN B LA R 46 AR A

BAEAAE — DA R Y85 0E 5 B
& SR NPESTL e K64kbytes, |1 SkHeader F195 471 1 B
payloadZH J% :

headerfl & 7 1647 bit4g 7~ B K

payload & £ J& g KA/ 2 A0 B 2 2 b i

A I B2 e e 7 T 1] K T-64kbytes, LAY sk (header)

BKETRR A0, s Z0] B ARSI B A r 26k Ab.

RHTCPHI T KA KE: 65535-20=65515



M’ PES3L¥r

@ T HESH B AT B A R K EE HIPESHL, 18 % JN64kbytes.

@ 13 N6byte IPES 3k :
HI 3 byte A2 45 FS HT4300 00 01, FH TR B—PPESEHIFTLE
%44\b¥te%@ﬁé7ﬁ%ﬁ$, VLS aRIE RIS, K HpayloadH 2 AA. &4

I FEH G o
JE W byte 2 AR, WHEHER 2051, IR N0, FKIRPES
1K F-64kbytes.
< max.64 kbyte +6 >
«—— 6 Byte Header »le Max.64kbyte payload >
PES header Optional
PES header
3 byte start code PES packet
prefix 00 00 01 Stream 1D length
PES 4 R
& IR )5 & AT EPES Sk

& 55 2 BB IEESTR 4 7 4er B P (payload)
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M’ PESI EELkr

& ] IEPES:=k:
PESSLH RIS &, RIE AT RESHHIE R K E
A 120 RE 11 bR R ) AT IR PES Sk A S R e 2 By, AR
PTS (presentation time stamps)f1DTS (decoding time stamps), X} 4K
= | B Ee

< max.64 kbyte +6

A 4

«— 6 Byte Header >le Max.64kbyte payload >
PES header
PES Scrambling 11 flags PES header Optional Fields Stuffing
»107 control g Data length Depending on flags Bytes ,,FF”
< max.64 kbyte +6 >
«—— 6 Byte Header :i: Max.64kbyte payload >
PES header
ES DSM Trick Additional Previous PES
PTS DTS ESCR rate mode Copy Info PES CRC extension
33 33 42 22 8 8 16 Bit

PESFZH ik o



M PES - TS (transport stream packets)

UDP/TCPfl i KK fF: MSS, Maxitum Segment Size
N MTU(Maximum Transmission Unit)#t5€, EthernetiMTU&1500

O PESH A GG I, THAGEG— MY EZ N THB N

1M MPEG-2 H Frs2K6,104 2220 AL 19 H B8 3% 15 H IR — 1B H
MPEG-2%#7i, AfEiEid DA mgisithimftim. Kk, PESHE.F 7k
[ 52 K B B S /NF AL, BITSA (transport stream packets)

188FH K AN IITSSL 18411 FPES AL E %

PES header PES header

/

/

Packetized elementary system

Transport stream

A B AT
Payload 4 byte 184 byte Payload
ym? start TS header payload Unit start
indicator=1

Indicator=1
MPEG-2 TSHL4H K
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&

MC 8RE

O TSHHIEITEH:
O B HE— M HTSHE, —AN10HAEE— el 2 SR 2
Wifss (ARRMAEREI. ARESS) .
O BrE T HW AT B AR R T E I s & TSI .

Multiplexed video and audio PES packets

Application:
MPEG-1 Video CD
MPEG-2 SVCD
MPEG-2 Video DVD

1 MPEG-1, MJIPESH 5 EMPESEE N, mANEERN
1.5Mbit/s, FHTVCD.

89



M MPEG-2 TS:ZHhE

O MPEG-2I1 TS K 18871, & W H A 2k
@ 1 THEEAFE, MPEG-2 TSy A A FESH A H B A —FE

O N A — N mILesXt T HESTH miY, F=/EPES, JFHPESELFT Ak
TS,

& 5N H AL R T 292~8Mbit/s, {HH T H N AEBRERS A28 1k, Fi/
B IE A R AT Lo [ e AR, ARy geit A
AT HNTSIELH W — N EITSH, & AKZ140Mbit/s.

Video 1 Program 1
_..
Encoder — | | | —

—>
Audio 1

Video 2 Program 2
Encoder —> | | | -_>

—
Audio 2

Video 3 Program 3

' Encoder | [ [N—

—>
Audio 3 90

loxa|diniN 2-93dIN




M MPEG-2 TS LR

& [f e KJE188 7T, 47 1headerfl1184ipayload

188 bytes
—» 4 byte TS header —

184 byte payload

A 4

3 bit packet identifier=PID
1bit transport error indicator

1 byte sync byte = 47 hex

®headertl, & | A ELR A AR R EHEH)E S
F— AR
[ 7€ (E47hex, FETSLH A% 1] BE 2 [E] % .
fich it A FLAA B P] e H A Thex, DRItk ) 2 o7 =45 ) R[] g K0 A0 ] 5 [
8 P 7 T B A S B[R] 42
R BRI RIS TSEE TH IR A 25
520 fE ) — A LR R E R e S
FH 1R 48 AT {5 T8 R v 150 L
151 AN iR K 22 JeVE R R A A IEALHIEEAT VR R G O
13bit#JPID(packet identifier)
iR 1Z 8 H payload it N 25 DL Sz L & TN ESTi -



M MPEG-2 TSEl: ¥ FE3L%R

® G TSHE LK ELAUK T 41 byte:

f13LP 2 Bpayload ', payloadt AN 4656, (HA LK A&
188bytes.

IR LFRME “adaptation field”.

£ 4bytes 13k i1 f Adaptation control bitskr & /2 75 45 adaptation

field.
188 byte >
4 Byte > |« .
<— — » [N »
Header 184 byte payload
Optional
header Adaptation field
. Optional
Adaption . o i
. Discontinuity Fields
Eﬁlc:h indicator cooq  Oflags Depending | =" PC R
g On flags
8 1 5 42 Bit

‘%adgagptation fieldJTSH
PCR(Program Clock Reference)



M MPEG-2 TSE: ATM

O TSR EEM K 5 B IEFLANE AR K P 7 b # AR CATM L .
ATM A T+ 15 1128 72 WX 285 01 Jag 33k A 1) 1 SRR 285 R
ATMHL R 454, &/ M53bytes, Hi5bytesH Sk Fl148bytes ] payloadZH i .
MPEG-241#12% & A HATMAE 51, ATMAL ¥ payload 31 — M ikbyte, SE

frpayload R H47bytes, [l TSHLA188bytes E 4 A] PLEHANATMAE £ 1%,
SEBR HAELEMPEG-2iE i ATMAE %

188 byte MPEG-2 TS packet

ATM=Asynchronous Transfer Mode

— 53 Bytes —>
5 byte 48 byte 47 byte 47 byte 47 byte 47 byte
header payload payload payload payload payload
‘ 4 ATM cells

5 byte header 1 byte spec. information
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M DVBHETSZHHIPEEL

P UDP x
20 bytes 8 bytes n =183 bytes
- 28 + n * 188 bytes

Minimal packet format (IPv4) for UDP encapsulation

I= UDP RTP 188 butes
20 bytes 8bytes | 12 bytes y
- 40 + n * 188 bytes

Minimal packet format (IPv4) for RTP encapsulation

Digital Video Broadcasting (DVB);Transport of MPEG-2 TS
Based DVB Services over IP Based Networks
ETSITS 102 034 V1.3.1
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T—RIFEEMFRAE?
DVB &% HY &3

& Satellite: DVB-S - DVB-S2
& Cable: DVB-C - DVB-C2
@ Terrestrial television: DVB-T = DVB-T2

€ Microwave: using DTT (DVB-MT), the MMDS (DVB-
MC), and/or MVDS standards (DVB-MS)

Input Interface
Modes
FEC
Modulation
Modulation Schemes
Guard Interval
Fourier transform size
Interleaving
Pilots

DVB-S2 DVB-T2 DVB-C2
Multiple Transport Stream and Generic Stream Encapsulation (GSE) Multiple Transport Stream and Generic Stream Encapsulation (GSE) Multiple Transport Stream and Generic Stream Encapsulation (GSE)
Variable Coding & Modulation and Adapfive Coding & Modulation Variable Coding & Modulation™! Variable Coding & Modulation and Adaptive Coding & Modulation
LDPC + BCH 1/4, 1/3, 2/5, 1/2, 3/5, 213, 314, 4/5, 516, &9, 9110 LDPC + BCH 142, 3/5, 2/3, 3/4, 4/5, 5/6 LDPC +BCH 112, 2/3, 3/4, 4/5, 5/6, 8/9, 91101
Single Carrier QPSK with Multiple Streams OFDM absolute OFDM®!
QPSK, 8PSK, 16APSK, 32APSK QPSK, 160AM, 64QAM, 256QAM 16- to 4096-QAM
Mot Applicable 1/4, 19/256, 1/, 19/128, 116, 1/32, 1128 1/64 or 11128
Not Applicable 1k, 2k, 4k 8k, 16k, 32k DFT 4k Inverse FFTI
Bit-Interleaving Bit- Time- and Frequency-Interleaving Bit- Time- and Frequency-Interleaving

Pilot symbols Scattered and Continual Pilots Scattered and Confinual Pilots



M. N HDTVRREFIERRT

& 5 B AR
DVB/ATSC/ISDB
@ iRt RS
DVB-S/DVB-C/DVB-T
O 25 AN
DVB-T/DMB-T/ADTB-T
@ A H>GOP >1ii> Slice > ZHt>

¢DVB
ES>PES>TS
IP>TS

®DVB-C2
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MC REBEERIZEZR

@ A M2 R EFR AR 17 30
@ R AR ) B R A 2R =
7R CD-DA
B AR MP3
e DAB
7 A MPEG2
MPEG-4 AVC / H.264

H.264[1] “Network Friendly” 454
H.26405 it 45 74
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M H.264898% 2= VCL + NAL

& AR AL 2 (VCL) AT 25 4 % J= (NAL)

H.264/AVC Conceptual Layers

Video Coding Layer Video Coding Layer
Encoder Decoder

’.I-‘i.t‘.I'I.“l!i'ift!II..‘-‘I'-II'I:I-Q‘l"l1"‘."‘4“““’.‘4##‘1‘#."-4".“'.“.

VCL-NAL Interface

Network Abstraction Network Abstraction
Layer Encoder Layer Decoder
NAL Encoder |'“9"f*"“l NAL Decoder Interface I

H.264 to

file format] esesees
TCP/IP

Transport Layer H.264 to

H.264 to
H.320

H.264 to H.264 to

MPEG-2
Systems H.324M RTP/IP

Wireless Networks| sesevves

Wired Networks

(o TR d o Rl sl dl

Figure 2 : The H.264/AVC Standard in Transport Environment
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M H.26485%

@ 1DR: — M A — A Bl IDR B (LRI
B0
|
[ |
Il s [ 73K ][ 1.'.-41.5%’4' | % W |
v
NAL NAL NAL
""" header RBSP header RBSP header flaiii
00 NAL Unit

RBSP (Raw Byte Sequence Payload)



R IRERRBINRE

l — l —

~ [~ e

-
o" “\
Ed ~
| ’T SPS: Sequence
Stice Data
Parameter Set
~ \\
s - “

. , : PPS: Picture
MB | M8 | MB | MB | MB | MB l " Parameter Set

= 2 "-)D SEIl: Supplemental

-

r Mb_type Mb_pred Coded._residual Enhancement
Information

RBSP (Raw Byte Sequence Payload) o



M’ NAL Unit =8 (NALUZEHY)

O NALU Sk H—775 4 ik
Typeg X
F(1bit)| NRI(2bits)| Type(5bits)| o: Fmi=
1: JFIDREME A AR HEHE 7> X 1) 7 B
2: AEIDREMG AL E 73 [X 7 B
_ . . 3: JFIDREMEHBIEIR 7 X B
@ F: forbidden_zero_bit 4: HEIDRIER ICHHR MK M B
H.264 1} E 2008 0 5: IDREG I EL
6: #h7iEsE{E S (SEI: Supplemental

& NRI: nal_ref idc
FE7RIX A NALU f vk

10

Enhancement Information)

7: 75| Z%%E(SPS: Sequence Parameter Set)
8: KE %4 (PPS: Picture Parameter Set)
9: JrE|%F(PD, Picture Delimiter)

10: 45 AF(End of sequence)

11: 45 WAF(End of stream)

12: HeHIE

13 -23: fRE

24-31: RHE



X Data Partition

¥ le— MHGIEE (VCL)
i

$°S
i
il

Frigy X
Y Y

M2 R )= (NAL)
{-HBZBEIP :-H323fIP }-MPEG4 }- :
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MO =R

lFoss-of partition B’s or C’s -> video degradation

ﬁj\

X

EALP NG

Loss of partition A’s or IDR -> the frame dropped

G G- LR ICEH X
SE_MBTYPE PR
SE_INTRAPREDMODE Mo A TS

. SE_REFFRAME 2 1

A RE SE_MVD i3 R EAE B
SE_ BFRAME J& T B Wi G B
SE_SPFRAME J& T SP il T 2 5 R
SE_CBP_INTRA Mg P G 55 4 R b 7 X
SE_LUM_DC_INTRA Mg PN S P 22 Bt o L YA 46 2R B

B Z# SE_CHR_DC_INTRA T PN S B 22 B €, o5 L YR AR 46 AR
SE_LUM_AC_INTRA M A S B 2 T PR AT AR 46 7R KX
SE_CHR_AC_INTRA Mg A St B 2 B £, RE AT AR 4 2R KX
SE_CBP_INTER o 1) G 45 4 R i B 7 X
SE_LUM_DC_INTER Mo et G i 5 B P L A AR e R 2K

C HH SE_CHR_DC_INTRA o e S B 202 B €, 55 L YA 46 2R
SE_LUM_AC_INTER o e S P 202 Bt PR AT LA 46 72 B
SE_CHR_AC_INTER W ] St P 2 B €, PR AT I A 46 7R X




M’ Data Partitioning T4 g€

40

38

—o—HQ; no DP; non-differentiated
—a— HQ; DP; non-differentiated
—&— HQ; DP; differentiated - cass 1
—#—H0Q; DP; differentiated - cass 2
—-=— L no DP; non-differentiated
—-a— LQ: DP; non-differentiated
—-a— LQ: DP; differentiated - case 1
—+— LQ: DP; differentiated - case 2

PSNR-Y (dB)

(g1
(==}

24

Casel:

partition A NALUs lost 5%

. . . . partition B NALUs lost 25%

i : Dacketfm o " - partition C NALUs lost 70%
CaseZ2:

partition A NALUs lost 1%

partition B NALUs lost 5%

partition C NALUs lost 94%

20
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M HEVCXTH.264: 713 g it

® The high-level syntax architecture used in the
H.264/MPEG-4 AVC standard has generally been retained,
Including the following features.

Parameter set structure

NAL unit syntax structure

Slices

Supplemental enhancement information (SEI) and video usability

Information (VUI) metadata
@ Few new features are introduced in the HEVC standard to
enhance the parallel processing capability or modify the
structuring of slice data for packetization purposes.

Tiles

Wavefront parallel processing

Dependent slice segments
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M Ihgs: Network Friendly H.264

O H.264% 1t

Motion Compensation. Intra-frame Prediction, De-blocking
Filter, Transform/Scal./Quant, Entropy Coding

Data partition

O NALUA R
H 45> X (Data Partition): AZSE7H Bl H F1 72 B Sk 3458
8. BIRERFEBULZIEREESE; BERTAMNA
P b e B ) g 7 USSR N AR e RS CRE
it 5] 2 RS 254 S 1) g 7 20AE B A 1A AR e 2 20055
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M TR (2-1)

@ CD-DA: EFMS8-14. 45 X 1/75F)

€ MP3: Tag. 1D3/ APE/Lyrics - Frame Header
4 DAB: MP2

®HDTV: ES. PES. PS. TS

€ MPEG-4 AVC / H.264
VCL. NAL. RBSP. SPS. PPS. SEI
SODB->RBSP->NALU
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M Tz (2-2)

®CD-DA (H—E i) »>CD-ROM
S PS5 Z A
®MP3 (EHM+M I E S, 1F6f)
R U H R SRR AR 9 e
®DAB (EH+MnE S, i)
[H] (A A7 5 T R RAE B H A5/ 5 T A o3 2 57
®HDTV (FH+AA+MIME R, EHD
AT ) Jh 25 > P A 2R R B ) 2
® MPEG-4 AVC [ H.264 (f+4 27?2 )
X 24 17 P B AT e
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g F!lelzpr—” r"“l[:—"_j =

=
AR — =

(ZHEARIBERE) RETH
FREFIMIMEN: BRI AHRA
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