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Extracting Video Elementary Streams
Using the R&S“DVM 50/100/400

Application Note

This Application Note describes two easy ways of extracting the video content of MPEG-2 transport streams
and storing it as video elementary streams. These elementary streams can later be used to generate
customized MPEG-2 transport streams by means of the Advanced Stream Combiner R&S®DV-ASC

application.
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1 Introduction

Extracting Video Elementary Streams Using the
R&S®DVM 50/100/400

The R&S®DVM family offers a wide range of analysis and monitoring
features for MPEG-2 transport streams (TS). Furthermore, comprehensive
functions for processing and analyzing elementary streams have been
implemented.

This Application Note describes two easy ways of extracting the video
content of MPEG-2 transport streams and storing it as video elementary
streams. These elementary streams can later be used to generate
customized MPEG-2 transport streams by means of the Advanced Stream
Combiner R&S®DV-ASC application.

2 Hardware and Software Requirements
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R&S®DVM Requirements

Depending on the chosen extraction method, the following two
requirements for the R&S®DVM are necessary.

Software | Elementary Stream R&S®DV-ESA | 2085.8904.02
options Analyzer

®,
Harqware R&S®DVM400: DVM-B1 R&S"DVM-B1 | 2085.5505.02
options

PC Hardware Requirements for R&S®DV-ASC

Minimum Recommended
CPU Pentium 300 MHz Pentium Il 450 MHz or higher
RAM 256 Mbyte RAM 512 Mbyte
Hard disk 1 Gbyte free space 50 Mbyte free hard disk space
. . SVGA color monitor, resolution
Monitor VGA monitor (640x480) 800x600 or better
3 Rohde & Schwarz
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PC Software Requirements for R&S®DV-ASC

Minimum Recommended
oS Windows 95/98 /NT 4.0 | Windows 98 /2000 / Me / XP
/2000 / Me / XP
oS Microsoft Internet Explorer 5.0
add-ons or later

Thorough knowledge of MPEG-2 and DVB is necessary in order to
understand the discussed topic. Please see [1] for more details.

3 Extracting Elementary Streams (ES)

As mentioned in the introduction, this document explains two different ways
of extracting ES from a transport stream.

The first method uses the Elementary Stream Analyzer R&S®DV-ESA
option. The second method uses the internal VLC player to capture the ES.
In the first case, the exact number of TS packets to be captured can be
specified, but is limited to 99999. The second option offers the possibility to
record ES, whose length is limited only by the available disk space.

ES Extraction with the Elementary Stream Analyzer
(R&S®DV-ESA)

TS input tree.

1. Select the DVM ‘
streaming Streani
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2. Select the THPUT
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Extracting Video Elementary Streams Using the

R&S®DVM 50/100/400
3. Open the J| 55 Streaming Configuration 2l
Streaming s
Configuration (| #oare P [ear L
dialog. NI Start
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Destination, —
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PC Wideao Player
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ES Extraction with the Integrated VLC Player
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streaming Steanilsy
function.
2. Select target T
video in TS LRSI |
input tree. :‘ﬁFSUSI

£ Sevice 1 [DVB-H 1]

-.'JAudloEGZ [PID 0272)
.%Dala IP/MAL motification (INT) [PID 0...
BAnaa R H RN NN

SSi=aea) |
3. Open the | T S— x|
Streaming VI Destinaio
go?ﬁguration | 1% Local FL; Part: £0711
4 Ulr? doegr  Extemal Paddess | ea | 13 ] o[ 50 o
) i . Part: 1234
Destination,
select Local rnplcali s
PC_ Video Player
5. Under -
Application: (@
- Deselect Low
I J —Elementary Steam Analyzer
priority
- Deselect Full TS Packets: 50000
Service ..
. /uding ~DWB-H Time Slice &nalyzer
INCi
Zoon: 100% HC ¥ Show Video
PAT/PMT. =
6- Leave the other = Cache [ms] 10000 T Low priority
parameters [
unchanged. ¥ Linitflesize TS Packets: 2000
—
. ™ Full Service including PAT/PMT /
CI|ICk %K to - Conlig.
close the =
window. ak ctDelaut | Concel | oK [ |
() =h
7. Select Video =2
. _<  ideo Player
== JEIT-TES|
Player and click W
O Elementa sheam Analyzer

Start.

" DVB-H Time Slice Analyzer

" Write to fle Browise

Canfig.
Start
[Stopped >

Rohde & Schwarz




Extracting Video Elementary Streams Using the
R&S®DVM 50/100/400

8. The Video M A ¥LC media player =10l x|
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player appears
and shows the
selected video.

9. Read out the
UDP port
number — here,
60711.

File

w Settings Audio Video Mavigation Help
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Moving Pi

udp:/j@:60711

10. Stop the video

H A ¥LC media player
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15. The Stream
output dialog
appears.
Under Output
methods:

- Select Play
locally

- Select File
and specify
Filename.
Under
Encapsulation
Method,

select Raw.
Under
Transcoding
options,
deselect Video
codec and
Audio codec.
Click OK to
close the
Stream
output... dialog,
and click OK
again to close
the Open....
dialog and to
start the player.

16.

17.

18.

19.

A Stream output

Sheam output MAL
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IV File
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20. As long as the
player is
running, the
video
elementary
stream is
stored on the

hard disk.

Note: Make
sure that
enough disk
space is
available.
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4 Editing Captured Elementary Streams Using R&S“ES2Loop

To be able to integrate the captured ES into a customized transport stream
using R&S® Advanced Stream Combiner, the streams must first be
preprocessed.

Preprocessing is advisable in order for the resulting transport stream to run
continuously. Therefore the duration of the elementary streams must be the
same as that of the transport stream or a whole-number fraction of the
transport stream length (see chapter 5).

Please refer to [2] for a more detailed introduction to R&S®E82Loop.

5 Creating the Transport Stream Using Advanced Stream Combiner

(R&S®DV-ASC)
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The Advanced Stream Combiner (R&S®DV-ASC) software allows you to
generate seamless and endless MPEG-2 transport streams on R&S®
transport stream generators.

—

©IP]

kﬂf \ ®IP =
.ethernet a > ? E
PakExtractor :
ipud_ipvG
— —
A gﬂ— 04T
\EI: — — — — il
) «mea
.mpg .mp2 aud ES2LOOP o ASC
.mea .ac3 ﬁ .gts
trp
«mev
ﬁ
0x47
IHm

.mpg .mp2 .vid .mev

Elementary streams with
common loop time

Fig. 1: R&S®DV-ASC

As the above figure shows, audio, video and data elementary streams of

any kind can be multiplexed into a customized transport stream for ATSC,
DVB-C, DVB-H and DVB-T using R&S®DV-ASC.
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To configure a transport stream, all defined elements are clearly displayed
in a tree structure (see below).

=} DVB-sample.sc - Advanced Stream Combiner El@@
Ele Edit View 3ystem Combine Generator Option Help
= s H Program Edit £l Make TS &=
SEGTS: Loop time 7.680 s
= PSIsS File D-A\ProjechDV-ASCADEVELDPALAAS CAE samplesADVB_25H2\720_576DVE-52
. PAT TS Datarate | 6174233 Bit/s
Step unit : 40.000 ms [25.00 Hz)
+ NIT actual network 0x07D0 Commen number of steps S 24" Blimels)
+ SDT actusl ransport stream 0x07CE Laop e © 7680000 5
# RST Date of creation : 199810-21
0T Version : 1.00
System : DVB
4 EIT actual ianspoit stream, nlesen}t even | coment .
EIT actual riansport stream, following eve
+ BMT program 1 Daka for S1-Tables
& EIT actual ransport sieam, present even l'leISD‘?;('L;"W‘“Jd : g"g;g% :ggg}
. network_i < O
EIT actual tansport sraam, folloving ave retwork_name : Rohde & Schwarz Communications
E- PMT program 2 ongnal_network_id - 050700 (2000)
= PROGRAM 1
PCR-ES video .. \Cbars1 00 01MBit 12frar
ES video . \Ccir3311 01Mbps 12frames.r
ES audio ...\1kHz full scale.mea [FID 0x0
ES data__\Pibs_15.dat [PID 0x0130]
= PROGRAM 2
PCR-ES video ... \Codecd3 03Mbps 24fra
ES video .. \Ccirl7 01Mbps 12frames.me*
ES audio ... \silence.mea [PID 0x0220]
ES data Teletext [PID 020230]
< ¥ |5 -
For Help, press F1! | DVRG [Data size = 6 MByte 7% Data rale = 6174 MBil/s 62 DVB

Fig. 2: R&S®DV-ASC GUI

This makes it possible to easily apply user-specific configurations of e.g. the
used tables (PSI/SI/PSIP) and to insert elementary streams that have just
been captured.

Please be aware of the following insertion constraint: The duration of the
elementary streams to be inserted and the final length of the transport
stream are directly dependent on each other, as shown in Fig. 3.
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The figure below shows the dependencies:

|  Est-lengthn

[ | ES2 - length n/2

| [ | ES3-length nia

| | | ES4-length nia

Fig. 3: DV-ASC GUI

The longest elementary stream determines the duration of the transport
stream. The TS is always a whole-number multiple of the duration of the

longest ES.

Please see the program’s manual [3] for a more detailed explanation.

ATSC
DvB
ES
GTS
MPEG
PAT
PMT
PSI
PSIP
Si
TRP
TS

Advanced Television Systems Committee
Digital video broadcasting

Elementary stream

R&S file format for generating endless and seamless TS loops
Moving Picture Experts Group

Program association table

Program map table

Program-specific information

Program and system information protocol
Service information

File format for TS dumps

Transport stream

[11 Fischer, Walter (2005). Digital Television. A Practical Guide for
Engineers. Berlin: Springer.

[2] Rohde & Schwarz (Ed.) (1998). Program Description ES2LOOP.
Munich: Rohde & Schwarz GmbH & Co. KG

[3] Rohde & Schwarz (Ed.) (2005). DV-ASC: Advanced Stream
Combiner Manual. Munich: Rohde & Schwarz GmbH & Co. KG
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8 Additional Information

Our Application Notes are periodically updated. Please visit the Rohde &
Schwarz website in order to download new versions.

Please send any comments or suggestions about this Application Note to
Broadcasting Th-Applications@@ rohd e-schwarz cormn.

9 Ordering Information
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DVM50 MPEG-2 Monitoring System  2085.1900.02
DVM-K1 Additional TS Input 2085.5211.02
DVM50-K10 In-Depth Analysis 2085.5434.02
DVM-K11 Data Broadcast Analysis 2085.5311.02
DVM100 MPEG-2 Monitoring System  2085.1600.02
DVM120 MPEG-2 Monitoring System  2085.1700.02
DVM-B1 Analyzer Board 2085.3283.02
DVM-K1 Additional TS Input 2085.5211.02
DVM-K10 In-Depth Analysis 2085.5228.02
DVM400 Base Unit 2085.1800.02
DVM400-B1 Analyzer 2085.5505.02
DVM-K1 Additional TS Input 2085.5211.02
DVM-K2 TS Capture 2085.5234.02
DVM-K11 Data Broadcast Analysis 2085.5311.02
DVM400-B2 TS Generator 2085.5511.02
DVM400-B3 Upgrade TS Recorder up to 2085.5528.02
90 Mbit/s
DVM400-B4 Upgrade TS Recorder up to 2085.5534.02
214 Mbit/s
DV-ASC Advanced Stream Combiner 2085.8804.02
DV-DVBH DVB-H Stream Library 2085.8704.01
DV-ESA Elementary Stream Analysis 2085.8904.02
DV-TCM Test Card M Streams 2085.7708.02
DV-HDTV HDTV Sequences 2085.7650.02
DVM-DCV Documentation of Calibration 2082.0490.29

For additional information about MPEG-2 measurement equipment, see the
Rohde & Schwarz website www.rohde-schwarz.com.

12

Values
Service Manual
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