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MPEG-2 Program Specific Information
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Agenda

• DTV Transmission Chain
•• Program Specific Information (PSI)Program Specific Information (PSI)
• Program Association Table (PAT)
• PMT & CAT & NIT
• Packet ID & Table ID & Descriptors
• PSI Examples
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Program Guide Information

PSI - Programme Service Information. This is defined 
by MPEG and consists of PAT, PMT, CAT, NIT, TSDT

SI - Service Information. These are  additional tables 
defined by DVB   (eg  SDT, TDT, EIT etc)
(two categories - Mandatory & optional)

PSIP - Additional tables defined by ATSC for terrestrial 
and cable only (MGT, VCT etc)

ARIB SI- Additional tables defined by ARIB in Japan for 
satellite.
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Program Specific Information

includes tables that describe the 
relationship between the programs
PSI tables shall be segmented into one or 
more sections that are carried within 
transports packets
Sections may be variable in length
The beginning of a section is indicated by 
a pointer_field in the Transport Stream 
packet payload
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Program Specific Information
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MPEG 2 System Layer - PSI

PSI tables
PAT : Program Association Table
PMT : Program Map Table
CAT : Conditional Access Table
NIT : Network Information Table
Private Table

8

MPEG 2 System Layer - PSI
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MPEG-2 Transport Stream

PES

PES

Video packet
Audio packet Other packets

Programme Association Table (PAT)
Programme Map Table (PMT)

Packet header includes 
a unique Packet ID (PID) 
for each stream

PAT lists PIDs for 
programme map tables

Network Info = 10
Prog 1 = 15
Prog 2 = 301
Prog 3 = 511
etc

PMT lists PIDs associated 
with a particular programme

Video = 51
Audio(English) = 64
Audio(French) = -66
Subtitle = 101 etc.

Programme guides, 
Subtitles, Multimedia data, 
Internet packets, etc
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High Level De-multiplexing
Using program_association_table to identify the PID of the bit 
stream carrying the program_map_table.
Using program_map_table to obtain elementary bit streams. 

System

Bitstream

PID=0
Program_

map_PID

PID 11

PID 12

PID 15

Program_association_table() Program identity

Obtained

PIDs

Elementary 
Bitstreams 
for a 
Program

Dump 
Other 
Transport 
Packets
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High Level De-multiplexing

Program 
Database

PLL

Video 
Decoder

Audio
Decoder

Demux

Select program
Video PID
Audio PID

PCR PID

Transport Stream

Video

Audio

Video PES (PTS/DTS)

Audio PES (PTS)

STC

Other Packets

PCR
Packet
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Agenda

• DTV Transmission Chain
• Program Specific Information (PSI)
•• Program Association Table (PAT)Program Association Table (PAT)
• PMT & CAT & NIT
• Packet ID & Table ID & Descriptors
• PSI Examples
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MPEG-2 System: PSI table linkages

Actual Transport Stream

PAT (PID 0x0000)

NIT (program  0)

PMT (program  1)

PMT (program  2)

PMT (program  N)

...

Other Transport Streams

Elementary Streams (video, audio, sync. etc.)

Elementary Streams (video, audio, sync. etc.)

Elementary Streams (video, audio, sync. etc.)
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MPEG-2 System: PAT
• PAT (PID=0x00)

– identifies the Transport Stream

– associates a Program Number and a PMT

(Program Number: a user defined value)

– Program Number = 0 gives the PID of NIT
(Network Information Table)

16

MPEG-2 System: PAT
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MPEG-2 System: PAT

Program Association Section Diagram

函式GetPAT 
(捉取資料流中各節目之起始位址)

PatSection[0]

DynPtr[0]

8

5

4xN

4
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Syntax No. of  bits Mnemonic
program_association_section() {

table_id 8 uimsbf
section_syntax_indicator 1 bslbf
'0' 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
transport_stream_id 16 uimsbf
reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
for (i=0; i<N;i++) {

program_number 16 uimsbf
reserved 3 bslbf
if(program_number == '0') {

network_PID 13 uimsbf
}
else {

program_map_PID 13 uimsbf
}

}
CRC_32 32 rpchof

}

20

PAT區段的文法
Syntax No. of bits

program_association_section() {
table_id
...
transport_stream_id
...
for (i = 0; i < N; i++) {

program_number
reserved
if (program_number == ‘0’) {

network_PID
} else {

program_map_PID
}

}
...

}

8

16

16
3

13

13
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MPEG-2 System: PAT

22

Agenda

• DTV Transmission Chain
• Program Specific Information (PSI)
• Program Association Table (PAT)
•• Program Map Table (PMT)Program Map Table (PMT)
• Packet ID & Table ID & Descriptors
• PSI Examples
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PMT表格
PMT(Program Map Table)表格的目的就是提供一
個節目與其基礎串流的對應關係。

PMT區段的PID不是固定的，而是由PAT表格指
定的。

一個節目通常只有一個視訊訊號，但可能會同時

有好幾個音訊訊號。

24

PMT區段的文法
Syntax No. of bits

TS_program_map_section() {
table_id
...
PCR_PID
...
program_info_length
for (i = 0; i < N; i++) {

descriptor()
}
for (i = 0; i < N1; i++) {

stream_type
reserved
elementary_PID
reserved
ES_info_length
for (i = 0; i < N2; i++) {

descriptor()
}

}
...

}

8

13

12

8
3
13
4
12
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MPEG-2 System: PMT
PMT

specifies PID values for components of one 
program
indicates the Program Number
indindicates the elementary streams and their 
PID
icates the PID containing the clock (PCR)
provides descriptors (Program and Elementary 
Stream)

26

MPEG-2 System: PMT
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Program Map Section Diagram

函式GetPMT (捉取各節目視訊、聲音、文字等)

PmtSection[0]

DynPtr[0]

資料來源

ISO/IEC 13818-1

12

9

4
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Syntax No. of bits M nemonic
TS_program_map_section() {

table_id 8 uimsbf
section_syntax_indicator 1 bslbf
'0 ' 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
program_number 16 uimsbf
reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
reserved 3 bslbf
PCR_PID 13 uimsbf
reserved 4 bslbf
program_info_length 12 uimsbf
for (i=0; i<N; i++) {

descriptor()
}
for (i=0;i<N1;i++) {

stream_type 8 uimsbf
reserved 3 bslbf
elementary_PID 13 uimsnf
reserved 4 bslbf
ES_info_length 12 uimsbf
for (i=0; i<N2; i++) {

descriptor()
}

}
CRC _32 32 rpchof

}
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MPEG-2 System: PMT
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Agenda

• DTV Transmission Chain
• Program Specific Information (PSI)
• Program Association Table (PAT)
•• PMT & CAT & NITPMT & CAT & NIT
• Packet ID & Table ID & Descriptors
• PSI Examples

Conditional Access Table (CAT)Conditional Access Table (CAT)

32

CAT表格
當一個傳輸串流中有部分基礎串流經過加密(scrambling)
時，傳輸串流就必須包含CAT(Conditional Access Table)
表格，以便處理加密的資訊。

CAT表格提供解密所需的描述器(descriptor)，在描述資料
中會指出CA_PID，表示PID為CAD_PID的傳輸封包提供
解密所需的更詳細訊息，如下列兩種。

授權控制訊息(ECM; Entitlement Control Message)。

授權管理訊息(EMM; Entitlement Management Message)。

台灣地區目前(2006年)所播放的數位電視節目，並無加密。
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MPEG-2 System: CAT

CAT (PID=0x01)

includes descriptors indicating:

the CA system used

the PIDs containing system wide 

messages (i.e. EMM)

they are as many descriptors as CA

systems or Access Conditions

34

MPEG-2 System: CAT
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MPEG-2 System: CAT

36

Conditional Access Table
Syntax No. of  bits Mnemonic

CA_section() {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
'0' 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
reserved 18 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
for (i=0; i<N;i++) {

descriptor()
}
CRC_32 32 rpchof

}
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Agenda

• DTV Transmission Chain
• Program Specific Information (PSI)
• Program Association Table (PAT)
• PMT & CAT & NIT
•• Packet ID & Table ID & DescriptorsPacket ID & Table ID & Descriptors
• PSI Examples
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PSI / SI table information
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Packet identifiers (PID)
PSI: Program Specific Information

Structure Name PID number Description

Program Association
Table (PAT)

0x00 associates Program Number and
PMT

Program Map Table
(PMT)

indicated in
PAT

specifies PID values for components
of programs

Conditional Access
Table (CAT)

0x01 associates EMM streams each with a
unique PID value

Network Information
Table (NIT)

see DVB SI physical network parameters

40

PSI / SI PID
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MPEG-2 System: PID Example

42

PSI / SI Table ID
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MPEG-2 System: Descriptors

Descriptors

video_stream_descriptor frame rate, profile and level...

audio_stream_descriptor coding layer

conditional_access_descriptor CA system, ECM or EMM PIDs

copyright_descriptor

ISO_639_language_descriptor

.....
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Agenda

• DTV Transmission Chain
• Program Specific Information (PSI)
• Program Association Table (PAT)
• PMT & CAT & NIT
• Packet ID & Table ID & Descriptors
•• PSI ExamplesPSI Examples
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PSI Example 1

46

PSI Example 2

Net Info PID 16
Prog1 PID 15
Prog2 PID 21

Stream Type PID
1 Video 51

2 Audio 64

3 ttxt 101

PAT NIT Prog1 
PMT

Prog2 
PMT

Prog1 
Vid1

Prog2 
Aud2

Prog1 
Aud1

Prog2 
Vid1

Prog2 
Aud1

Prog1 
ttxt

Stream Type PID
1 Video 50

2 Audio 42

3 Audio 35

PID15

PID 21

PID 16
Network Information Table

NIT

PID NO.

Packets

0 16 15 21 51 35 64 50 42 101

Program Association Table (PAT) – PID 0

Program Map Tables (PMT)
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PSI Example 3

MPEG-2
Transport

Stream

PID 110

Video

PID 150

Audio

EMM

Sys 2

EMM

Sys 1

CAT(PID 1)

CA System 1
CA System 2

CA System 3

...

CA System N

CA Sys 2 PID
CA Sys 1 PID

PMT
Prgm  1

PMT
Prgm  2

EMM
Sys  1

Video
Prgm  1

Audio
Prgm  1

PMT
Prgm  0

PMT
Prgm  1

PMT
Prgm  2

PMT
Prgm  i

PID
1

PID
2

PID
i

PID
NIT

PAT (Program Association Table)

Data
Prgm  i

...

CA
Syst.  1

PID
EMM n?

CA
Syst.  i PID

EMM n迺

CAT (Conditional Access Table)

Characteristics
Prgm  1

ES n?
PID

ESn?

PID
ESn?

ES n?

Characteristics
Prgm  2

Characteristics
Prgm  i

ES n迴 PID
ESn迴

PMT (Program Map Table)

ECM

ECM ES  j

PAT
(PID 0x00)

CAT
(PID 0x01)

Transport
Stream

PSI Example 4

PDF 檔案使用 "pdfFactory" 試用版本建立 www.ahasoft.com.tw/FinePrint

http://www.ahasoft.com.tw/FinePrint
http://www.ahasoft.com.tw/FinePrint


49

Transport Stream Test Layers

50

Decoded Example (NIT)
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Decoded Example (SDT)

52

Decoded Example (EIT P/F)
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Decoded Example (EIT P/F)

54

Decoded Example (EIT P/F)

PDF 檔案使用 "pdfFactory" 試用版本建立 www.ahasoft.com.tw/FinePrint

http://www.ahasoft.com.tw/FinePrint
http://www.ahasoft.com.tw/FinePrint


55

Decoded Example (EIT Scheduled)

56

Decoded Example (EIT Scheduled)
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Decoded Example (EIT Scheduled)

58

Decoded Example (EIT Scheduled)
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Any Questions?

敬請多 多指教
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