VideoCD Audio + Stills
A solution compatible with DVD players

1. INTRODUCTION

This manual isatrandation into English from the original Spanish document availablein
www.videoedicion.org and www.vcdsp.com, firstly published on June-2002.

The procedure described in this manual is a modification from the one entitled VideoCD Audio: an
alternativeto MP3 CD compatible with DVD players, aso available in Spanish in the quoted web. In
that manual it was explained how to make a non-standard VCD with many hours of music, up to 99
themes directly reachable through menus, that could be played in many DVD. During the music
reproduction the TV screen appeared in black (no image).

The main feature added here consists in the possibility of associating a still picture to each music theme
(or if you prefer, amusic theme to each picture ;-). Thiswill require more placein the CD so that there
will be less room available for music, but it will allow you to display on the TV the scanned original CD
cover, or any text or image you want, while listening to music.

Anyway, the goa isto put several hours of music timein asingle CD (from 3,5 up to 6 hoursin an 80
minutes CD-R) compatible with (almost) any DVD player.

This new method can be seen as the optimisation, for music and stills storage, of the non-standard
VCD format called CVCD. When DVD movies are backed to CD you need to store alot of video
information and a comparatively smaller part of audio data. Here it is found just the opposite situation, we
need to store mainly audio information and only a small part of video (pictures).

About CVCD (Compact VideoCD) alot of literature can be found through Internet, for example in the
quoted www.videoedicion.org or in www.vcdsp.com.

There are other alternatives to the one proposed in this paper. Some of them are much more efficient if
you take into account only the size of the .MPG files. Here, the target has been to tune asimple, flexible
and very compatible method.

2. STEPSAND TOOLSFOR VIDEOCD AUDIO + STILLSAUTHORING

Steps followed and tools used to put into practice the here-described procedure are summarised in the
next table.

Step Program Web
12 | Compilation of graphic files with pictures to be Any drawing software
associated to each music track
22 | Audio ripping from CD-DA and volume CDex 1.40b9 www.cdex.n3.org
normalisation
3 | Audio (WAV) and still (.BMP) files encoding for | TMPGENc 2.53 Plus www.tmpgenc.net
generation of .MPG files
42 | Menu design and CD-R/RW writing Nero 5.5.7.8 WWW.Nero.com

1% Step

In this method, for each music track in the VideoCD, a graphic file with the picture to be displayed is
used as video source. A WAV fileisused as audio source.

Due to the wide variety of available software tools for graphic creation and edition, some even included

in Windows, we will not go into details about this subject. It will be assumed that the files are already
ready, in BM P format with 352x288-pixel and 24-bit colour deep, if possible.
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It is not mandatory to follow strictly this format specification, but it is useful because it saves encoding
time. Anyway, several tips should be taken into account:

= |f pictureswith black strips, horizontal (352xN-pixels, N<288) or vertical (Mx288-pixel, M<352),
are used than alot of video bitrate can be saved.

=  For the same quality grade, simple pictures (flat backgrounds, one-colour texts, few details...) need
much less bitrate than complex pictures (many details, degraded textures...).

Depending on the picture and parameters values set for MPG files generation, the video part of the stream
MPG could require from 75 up to 250 kbps (kilobits per second).

2nd Stq)

Music files must have the same WAV format than used by CD-DA (PCM, 2 stereo-channels, 16 bits per
sample, 44.1 kHz sampling frequency).

The best option isto rip the WAV files directly from a CD-DA (CD-Digital Audio). At this step, likein
the first one, many (free) tools are available and we will not go into details about this point. Only afew
tips:

» Normaliseaudio level for each themein order to avoid some of them to sound loud and others low.

= Avoid using MP3 files as audio sour ce. Although it is possibleto do it, MP3 is aloosely
compression and if you decode en MP3 file to re-encode it in MP2, also aloosely compression
system, strange sound artefacts could be heard.

= |tisvery useful to assign to each file of a picture + sound couple the same name, differing only in
the tag, BMP for the picture file and WAV for the sound one.

3rd aq)
MPEG files generation is the kernel of the procedure. The target of the following pages of this manual is
to explain in deep the configuration of the encoding program used, TMPGEnNc 2.53 Plus. Also sometips

and tricks, and other options and some more technical aspects will be analysed.

For task automation, in particular for batch encoding of files, the referred document VideoCD Audio: an
alternativeto MP3 CD compatible with DVD player s should be read.

4" Step
Menu generation, if wanted for easier track selection, and VCD-A recording are both tasks made with

Nero. They are carried out following the described proceduresin the reference manual. They will not be
explained here again.
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3. GENERATION OF MPG FILES
Once every pictures and music files are ready, the program TMPGENc let you generate the MPG filesto
be recorded in the VCD. The procedure is as follows.

3.1 Start TMPGENC

Start TMPGENCc with adouble click on programicon, if there exists, or directly over TMPGENc.exefile.
If window Project Wizard opens then close it with a click on button Cancel |

The main TMPGEnNc window appears and several parameters must be configured.

The whole configuration procedure can be automated by using atemplate, but here it will be done step by
step in order to understand better what and why to do. When configuration is finished, it can be saved for

next time use.

Tip: just after loading atemplatefile, it isworth to have alook to every parameter setting.

e TMFGEno Plus

Exr | E lageed e 00 00 D) Sowcs poshon: OO0

Yideo souce. | T— " Video orly
— | | o oy
Lo souce: I Blrowwse ||| ¢ Syuiem pvideo ol
T System o onk]
Outgut e e | E | & Syshem [Videoniudio)
[MPEG-1 3524240 25 57Tps CBR 11E0kbps, Layer-2 44100Hz 132khps Setting | Load | Save
| i

To start configuration click on button Setting |

The window M PEG setting will appear. It has six thumb indexes, each one containing several fields.
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3.2 TMPGEnNc configuration: Video

In this window recommended video stream settings are shown.

MPEG zetting

Yideo |.-’-'-.|:Ivan|:eu:| GOP structurel Quantize matri:-:l Audio I Systeml

—Widen stream zetting

Stream type: IMF‘EG-1 Yiden j
Size: |352 j :-: IEEE j pinels
Aspect ratio: [ 4:3 625 line (PAL) =]
Erame rate: |25 fps j Setting |

Bate control mode;
Bitrate;

WEY buffer zize:

I.-’-'-.utu:nmatin:: YBR [CO_VER] j Setting |

I-I 150 j kbits/sec

|40 4| ke

Erafile & Lewvel:
Yiden format:

Encode mode;

[Main Profile & Main Level MP@ML] ]

[NTSC =l

I Marrinterlace - I

T Farmat: I 4:2:0 j
DE component precizion IE bitz j
Mation zearch precizion; IIDwest quiality [werny faszt] j
............. |:| Kl'l Cancel

Size image, 352 x 288, Aspect ratio and Framerate are set according to PAL colour TV standard used

in Spain.

VBV buffer size has been tested that very good results are found if value 40 is assigned. Music sounds

perfectly well, without any skips, in more DVD player models.

M otion sear ch precision has been configured to value lowest quality (very fast) because, while working

with still pictures, thereis no need to look for motion so that encoding is faster.

For the field Rate control mode, the value Automatic VBR (CQ_VBR) has been selected. Thisrequires

to click on button Setting | to configure additional related parameters, quality level and maximum

and minimum video stream bitrate, that appear in the following window.
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Automatic VBR (CQ_VBR) x|

Lowest0] Highest[100]
Qualiy: | 4] [ DI EE
I amirriumn bitrate: IEEE j khits/sec
Minimurn bitrate: o 2] kbitsssec

[T Enable padding nat ta be lower than minirmum bit rate

Cancel

In practice, for the field Quality the value 50 is good enough, while working with stills.

Maximum bitrate has been fixed to 256 kbps, but in part arbitrarily and in part due to experience.
TMPGENc will do full use of these 256 kbps only with complex pictures.

Other values can be used. For example, if the best picture quality is to be guaranteed, then 1.150 kbps can
beused. But if alow video bitrate is mandatory then it is better to select 160 kbps. TMPGENc will use
only the bitrate needed for the quality level selected. It takes into account also the maximum bitrate value
set. In practice most of pictures will require less than 256 kbps, although a higher limit is selected.
Differences will not be found either in the size or in the quality of the resulting file.

Constant bitrate CBR is another option to be taken into account for video encoding. But only in a couple
of cases:

= If itismandatory to know in advance the size of resulting MPG file.
= |If the DVD player has problemsto play VBR MPEGL1 video streams.

Applying VBR gets the most efficient use of available hitrate.
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3.3 TMPGEnNCc configuration: Advanced

In thiswindow it isimportant the mixture of values selected for the fields Sour ce aspect ratio (4:3 625

line- PAL) and Video Arrange M ethod (Full screen - keep aspect ratio) because they allow you to snap
picturesin the TV screen without introducing aspect ratio distortion. If used pictures do not keep the 352
X 288 pixel ratio then horizontal or vertical black stripswill appear on the TV screen.

It is aso convenient to disable every filter for afaster encoding.

MPEG zetting : x|

Widen Advanced | GOP structurel [luantize matri:-cl Audio I S_I,Isteml

—Wideo source setting

Wideo zource wpe: INDn-interIace [progressive] j
Field order: IEh:utt-:um figld firzt [figld B) j
Source azpect ratio; 4:3 625 line [PaL]

Wideo arrange Method: IFuII zoreen [keep azpect ratio] j

[320 & «|240 3 pisels

Saource range
[ Irverse telecine [Convert to 24 fps : Flicker priaritized)
[ Ghost reduction
[ Maize reduction
[] Sharpen edge
[] Simple colar correction
[ Custorn calar correction
[ Deinterlace [Mone)
[ Clip frame
[1 32 pulldawn
[] Dot Frarme rate corversion

Double click on filker name to display filker setting window,

Ok, Cancel
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3.4 TMPGENCc configuration: GOP

Here we find a parameter, GOP (Group Of Pictures), that is very important in order to reach our target
in avery efficient way.

Although in deep MPEG video compression characteristics will not be explained here, it must be told
that, when encoding a still as a video stream, the lower |-pictures are used, the lower video stream bitrate
will result. Without any quality loses. Thisisthe reason why optimum GOP structurefor stills
encoding is of kind I+nP, wherel representsan |-picture, and nP, n P-pictures.

The higher the value of nisthe lower the number of |-picturesin the MPG file goes. Each I-picture hasa
JPEG encoded image. It isindependent of information displayed in previous or following pictures. P-
picture needs lesser bits that |-picture because P-picture contains only differences with regard to previous
pictures. In theory, P-picture requires no bit if used for tills encoding.

As explained in the guides available in www.videoedicion.org, GOP structure must not be over either 15
picturesfor aDVD, or 45 picturesfor a CVCD. But it has been tested in several DVD players that
GOP structures like I+127P (and even bigger) works well. Besides, they produce, such as expected, lower
bitrate video streams. For values greater than 127, encoding time rise alot, but resulting file size changes
very little.

Anyway as, from atheoretical point of view, the most compatible GOP structureis | +44P, it will be used

in this guide. To set this value click on button |.F* picture anly | and type 44 in the field

Number of P picturein GOP. Remaining options are set to get as quick as possible encoding.
MPEG zetting x|

Yiden I Advanced GOF stucture | Quantize matri:-:l &udio I Systeml

—GOP ztructure

|PPPPPPPPPPPPPPPRPRPPFFPPPPPPPPPPPPPPPPPPRRFF

Mumnber of | picture in GOFP:
MHumber of B picture in GOF;

Murnber af B picture in GOP:

Cutput interval of zequence header: I-I »| GOP

b& number of frames ina GOP: IU j

[T Output bitstream for edit [Closed GOP)
[~ Detect Scene change

[T Force picture type setting zetting |

| picture only |.F picture only | Standard

k. Cancel
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3.5 TMPGENCc configuration: Quantize matrix

For Quantize matrix, option Default works very well for most of pictures. But if the pictureisvery
simple, for example with single colour background and characters, then it could be more efficient, from
the point of view of video stream bitrate, to choose the option CG/Animation.

It is convenient to disable every Special Setting, unless No motion search for still picture part by half
pixel because, what to search for motion if we have only a still picture?.

MPEG zetting x|

Yideo I .ﬁ.dvancedl GOP stucture Quantize matrz I.-'l‘-.udicu I S_I,Isteml

~Huantize matrix
For intrablock: For non-intrablock
E 1613 |22 26 |27 |29 |34 |16 17 18 13 |20 21 22 23
16 16 |22 |24 |27 29 34 37 |17 18 13 20 21 |22 23 |24
19 |22 |26 |27 129 34 34 38 |18 19 20 21 22 23 24 |25
22122 |26 |27 129 34 37 40 |19 20 21 22 23 24 2B |27
22 |26 |27 |29 32 35 40 48 |20 21 22 23 25 26 27 I8
26 |27 |29 |32 |35 40 48 BB |21 22 23 024 26 27 2830
26 |27 |29 |34 38 46 BE B3 |22 23 24 26 27 |28 |30 A
27129 |35 |38 46 BE B9 B3 |23 24 25 27 2B 30 AN 33

IDefauIt j Save | Delete |

—Special zetting
[~ Output YUY data as Basic YChCr not CCIRG01
[T Usze floating point DCT

v Mo mation search for still picture part by ha@

—_—— =

[~ Soften block noize
Intra block: 34 =|  Morrintra block: 35 =

0k | Cancel
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3.6 TMPGEnNCc configuration: Audio

Thisisone of the most important windows. Select for the field Channel mode the option Ster eo.
Problems were found with some DV D players if option Joint-stereo is chosen.

Value selected for the field Bitrate depends mainly on total playing time and on CD size. It is a matter of
working out total file size, without losing the 99 tracks per VCD limit. Do not forget that video for still
pictures will need a quite important part of the CD. Note that audio uses only CBR (constant bitrate).

My own experience isthat CVCD movies sound quite well with 128 kbps audio. At 160 kbps the music
sounds very good. At 192 kbps (as selected here) it is difficult to distinguish between the original and the
compressed music. At 224 kbps, it sounds like the original CD-DA.. But thisis only a matter of taste (and
personal ear sensitivity :-)

Some tips to be taken into account:
= |tispossibleto use different audio bitrates for different tracks in the same VCD. Compare and make
your own selection.

= |If compatibility problems are found when playing the VCD on the DV D, then test 224 kbps.

MPEG setting x|

idea I .-’-'-.dvanu:edl GOF structurel Ouantize matrix  Audic |System|

—Audio stream setting

Stream type: MPEG-1 Audio Laver ||

Sampling frequency: I 44100 *| Hz

Channel mode:
Bitrate: I 132 - I khitz/zec

[+ Error protection
[ Original flag

[~ Copyright flag
[~ Private flag

De-emphaziz flag: I Mane j

—Audio Edit

[~ Use Audio Edit Setting |

k. Cancel
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3.7 TMPGEnNCc configuration: System

Here, the main point isto select for the field Stream type the option MPEG-1 Video-CD (no-standard).

MPEG setting X

Wideo I .-'-‘-.dvanu:edl GOP structurel [uantize matri:-cl Audio System I

—Syztem gtream setting

EG-1 %idea-CD [hon-ztandard]

Stream type:

—Comment ingert zetting

[T Inzerts comment

k. Cancel

Now, after clicking on button Ok | you go back to TMPGENC main screen, asseenin 3.1

At this point, if the configuration processis being carried out for the first time, you should click

on button | Save | to savethe present adjustsin atemplatefile.

The next step isto select the audio files to encode.
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3.8 Selection of filesto encode

Click on button of thefields Video sour ce and Audio sour ce to look for the BMP

and WAV file couple to be used to generate the first of the MPG files to be recorded in the VCD.
5 TMPGEn: Plas =]

Cign E lagsedd e 00 D0 D Sousce posbon. 000000
Flemaining tmee  D0:00:00

Malice's etidenze"

o
Latar Progect

Widkah ouicE. ID:'ﬁTum'uﬁhe':h'idumhm
fuci sowee:  [D:\Tamplabon's evidence way

Dugut e pame: |\ Temphlice's pviderce.mag

[MPEG-1 352,266 Z5ips CO_VER 50, Layer-2 441000z 132kbps

| 4

If you want to start encoding immediately you can click on button Start | but in genera itis
more convenient to configure TMPGENC for several files batch processing.

Thefollowing points are identical to the ones described in the quoted guide VideoCD Audio: an
alternativeto MP3 CD compatible with DVD players and they will not be repeated here:

How to configure TMPGENc batch encoding.
How to record VCD with menus with Nero.
User's guide and trouble shooting

VCD related links.
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4. SUMMARY

This paper describes a quite simple and flexible solution for recording several hours of high quality
compressed music with stillsin aVCD that can be played in many DVD.

The main advantages of the proposed method are:

= Each theme can be encoded and stored separately.

=  VCD-A structure modification does not require to re-encode every MPG file. Only the new ones.

=  Onesingle VideoCD can include files encoded in different ways (with different encoder
configuration parameter values).

= Thereistotal freedom for pictures designing.

© Written and translated by Paco Moreno ( fmoreno[no_spam] @terra.es)

1% English edition: January 20", 2003
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