


Quick Start Guide

Introducing VirtualDub

Working with video requires a variety of tools to achieve the best possible results.

There are some processes for which dedicated-purpose tools can be invaluable
in the world of digital video. Most notable of these tools by far is VirtualDub.

VirtualDub is a free dubbing application that lets you cut, splice, dub, convert
between video formats, and apply filtering effects.. Although it lacks some
functionality typically associated with commercial video editing applications (easy
DVD conversion, programmable digital VCR, video transition effects, etc.), it is an
essential tool in anyone's arsenal: powerful, yet remarkably easy to use.

This Quick Start Guide will teach the basics of VirtualDub and walk you through
creating your very first DivX videos. For now, resist the urge to explore and
simply follow the instructions.

Download VirtualDub before we start. It's a small download, open-source, and
entirely free (although the author does accept donations!).

Extract the .zip file to a new folder on your hard drive. No formal installation
procedure is required. This guide uses VirtualDub version 1.5.4, but the interface
of later versions should remain similar.
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To begin we will use VirtualDub to open an MPEG 1 video file and convert it to
DivX format. For the purposes of simplicity our video will not include an audio
track at this point.

Load VirtualDub by double-clicking on the VirtualDub
program icon.

VirtualDub Program Icon

2| VirtualDub 1.5.4

File Edit WYideo audio ©Options Tools Help — |n the VirtuaIDub main WindOW

(from top to bottom): Program
menus, Video display area
(currently empty), Timeline and
seek control, Timeline control
buttons, Tool tips bar.

From left to right the timeline
control buttons are: Stop, Play

| input, Play output, Go to start,
“; ] el 1t e | | [ | [Feme | Backward, Forward, Go to end,
Previous key-frame, Next key-
VirtualDub Main Window frame, Find last scene change,

Find next scene change, Set
mark-in, Set mark-out.

ez VirtualDub' 1.5.4
N Edit video Audio Options Tools Help From the File menu choose Open and
Open video fil. ., N select your sample file.
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3 From the Audio menu set No Audio. This instructs — Interleaving... e D =

* VirtualDub that even if the source file contains audio ;— g_

data we do not want to process it or copy it into our S

output file. 5‘

m =S

SDLII’CBaL.Id\O .

5. ) o

AN Audio Options  Tools  Help S.

Elters-é- t E:r:+: 4 . From the Video menu set Full Processing Mode. Q

rame Fate. .. Fl . .

e ——— QoD In this mode VirtualDub allows us both to L
i e recompress the video (here we will be going from
Drect stream copy MPEG1 to DivX) and also apply any filters should

Fast racompress we choose to do so.

Mormal recompress

Full processing mode

Because we will not be applying filtering here
oo idon <tromm Far arvore Normal Recompress might give us better
Error mode... performance. Fast recompress gives the best
performance but may not work in all
circumstances.

For the present time leave the video mode set to Full Processing Mode.

Dub 1.5.4 - [sample-mpg]

5_ Now we want to configure DivX as the Audio  Options  Tools  Help
video compressor. Select the Compression Filters... CtrF
option from the Video menu to open the Frame Rate... it

Colar Depth. .. Chrl+Dr

compressors list.

Compression, ., Chrl+C
Select Range... k

MirerF sFream Frrs

select video compression

[Unzampressed RGEE] A Video codec infarmation
e C SRR Delta frames Mo

Di 012 Codec BD_UHEC code S'V; 4l

Huffyury v21.1 - CCESF Patch v0.2.2 MIVEr Name 1WA, .

Inden® vidso 5.10 Select DivX® 6.0 Codec
Intel Inden(R] Wideo R3.2 . .

Intel |n.;|.30!8t {."ideg 45 Format restrictions: and click the Conflgure
Intel YUY codec “idth must be & multiple of 4 .

Microsoft H.261 Video Codec Hei_ght muzt be a muliple of 2 bUtton to brln_g Up the
M!crosoft H.263Videa Codec Walid depths; 24 32 encoder Conﬂgu ratlon
Micrasoft RLE w .

dialogue.

| Configure | About |

I 0K | Cancel |
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DivX® Codec Properties N o
. Ly
6 Congratulations! D mme
[} N
i @
e . N v -
If you made it this far, this is the first time S
you will have seen the DivX encoder. At 5‘
this point we simply want to configure the | ¥an |coec] viseo | =
encoder with the default settings using ezl ez o
the ReStore Defau,ts’ bUtton bUt you |HDme . Pm:te specifications far this profile wil ensuﬂ that Divi® E.
might want to take this opportu_nity to Covop e, aein coneloe, oo ey b C
eXplOre the encoder COanguratlon T~ versions of high-quality Divi<® content, o
dialogue before continuing. Biizle
{+ Bitrate Based
. Encode Mods: (450 ﬂ |730 khit/s g
When you are ready, click Restore — |
Defaults and then OK. ' '
-
=

Advanced | | Restore defaults ok Cancel

Edit “ideo Audioc Options Tools Help

Open video file, .. Chrl4+0
e 2pess All that remains is to instruct VirtualDub to
review filbered, . Enter . R
Preview output from start... F 7 save the AVI file. When you do this
n

5
TSR VirtualDub will begin processing the video

Save seqmented AYL... and writing the encoded data to file.

Clase videa file Chrl-wy

File Information...

Save striped AVLL..
Save stripe master...
Save image seguence, .,

Save Way

Save AVI 2.0 File RIX
Save in: |@ Desktop j il

. . ey E
Enter a suitable filename and E]M: e
click Save to commence Sy Network Places
processing.
< ¥

File: name: |M_|,JFirstD [
Save as type: |Audio-Video Interleave (% avi) j Cancel

[~ Daon't run this job now; add it to job control so | can n it in batch mode.




The VirtualDub Status window should
pop up and allow you to monitor the
encoding progress.

Here you see the progress bar, how
much video and audio data has been
encoded, and a projection of the final file
size. The projection is a very rough
estimate because DivX may choose to
vary the bitrate throughout the file.

If the estimated time is quite long and
you would like to work in other
applications while encoding set
Processing thread priority to lowest. This
CPU time with other applications but will
times.

Feedback Window

Video encode feedback
Advanced, reabime informalion sbout the D videa encoding pracess

IV Enable the feedback display and updats it every |1

Framemneber: 000977
E
s

Frame Type Dise:
I Frame:t6 (1)

Bis

i 10023
Avgbiate:

626451ty

P Frame: 583 (347) ESE: a5
B Erame: 567 (45%] Avg PSHE: B

Encoded frame. ~| T Sptfields
i

10 [ Show mation vectars

[v Show picture

Highlight Difference

Data overlaying

¥ Show graph

=[Gt =] Mumber
r

PSNR -
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VirtualDub Status - [sample.mpg] E]|E|@ E o
S G
- - Ry =
Main ] Yideo l Perf l Log l i o
Current video frame: 18225094 g =
Current audio sample: 0/0 N =
Yideo data; E938KE [ 96KE /<) 2
Audio data: 0 byptes =
Projected file size: 23209k, a
Yideo rendering rate: 98.0 fps S
Time elapsed: 0:21 a.
Tatal time [estimated): 1:10 o
Progress: ]
Frocessing thread priority: |Nurmal j
v Show input video
[v Show autput video

will make Windows share more
also result in longer encoding

SE The Feedback

Window, first ”0
introduced in DivX 5.1, lets
you monitor and manipulate
the inner-workings of the

DivX encoder in real-time.

You will see the feedback
window unless it is disabled
under the Settings button,
located in the bottom-left
corner of the encoder
configuration dialogue (see
illustration for step 6).

You might like to explore some of the display options shown here while
your video encodes, but for now avoid altering the options in the bar at the

very bottom of the window.

With regards to performance, the feedback window may reduce the rate at
which your video is encoded. To reduce overhead, increase the update
interval so that the feedback display is not updated every single frame.
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The feedback and status windows will close automatically after encoding.
You should then be able to play your first DivX movie using the DivX Player
(bundled free with DivX 6), or any other media player.
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Your first Multipass

While 1-pass mode is fast and particularly suited to certain situations, Multipass
encoding offers more consistent quality by allowing the encoder to first analyze

the entire video before encoding it.
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1 Load VirtualDub and configure it as you did in

" Your first DivX steps 1 through 5 but this time
set the Variable bitrate mode to “Multipass, 1st
paSS”. Main | Codec| video |

Certification Profile
‘Hume Theater Profile j

The specifications for this profile will ensure that Div<®
Certified Home Theater devices such as DVD players,
settop boxes, and gaming consoles, can play back. all
wersions of high-quality Divi<® content

When you save a video in Multipass, 1st pass
mode the encoder will generate a log file that
contains an analysis of the video but no actual fue

(+ Birate Based

video output will be generated. Ercde Mot tiar, 1 =] [0 0
—
-
=
Advanced | Restors defals K Cancel |
Save AVI 2.0 File 23]
2 Save your AVI file using a suitable file Save e | @ Deokion o] - ok B
| |

name. You don’t need to use a separate | Amcmie
file name for every pass that you Wi
perform, so as before simply choose a

name that fits the video.

< | ¥
File name: |MyFustM ultipass
DivX® Codec Properties
Save astyner |AudioMideo Interleave [ avil ~| Cancel

[ Dan't run this job now: add it to job cantiol 3o | can iun it in batch mode.

3 Without closing VirtualDub re-configure the

Main | Coeo | videa |

P encoder by setting Variable bitrate mode to

[Home Theater Prote = “MLIItI.paSS, nth paSS".

The specifications for this profile will ensure that Divi<®
Certtified Home Theater devices such as DVD players,

settop boxes, and gaming congoles, can play back, all
= wversions of high-quality Divi=® content.

When you save a video in Multipass, nth

Bitrate:
e Bose pass mode the encoder will use the analysis
T e =] log from the previous pass to help it encode
odulation bias . . . . .
S . the video with a consistent quality but still
- targeting the bitrate you have specified.
=

Advanced | Restore defaults Cancel

T a
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The encoder will record an analysis of this nth pass with respect to the E ©

decisions it makes based on the previous analysis from the log file. This g. <

lets you feeds the analysis log from one nth pass into successive nth ;— g

passes and refines the encoding process toward the optimal quality level. T -

S -

! 8

-

Save AVI 2.0 File BIx g

e [ HEs 4 Save the AVI file using the same file c

._jMy Computer u Q
vy Documents name as you used for the 1st pass. It

dpy Network Places

is normal practice in Multipass
encoding to overwrite the output from
the previous pass every time you
save.

<

¥
File name: |MyF\rslMu|tipass Save
Save a3 fype: |Aud\o-\f’ideo Interleave [*.avi) j Cancel

[ Don't rn this job now; add it ta job control so | can un it in batch made.

After completing your nth pass
encoding, play the AVI file to see the
output.

5 Without changing any settings try saving the AVI file one more time, again
" choosing to overwrite the previous file. The encoder will use the log file we
updated in the last nth pass to create an even higher quality video.

Although you might be tempted to continue running nth pass after nth pass
there is of course a limit on the quality attainable at any given bitrate.
Typically 98-99% of the optimal quality will be realized after 2 passes (1st,
nth).



Notes on audio

DivX is a video codec. As such it does not handle audio in any way and we will
not cover the very broad topic of audio in detail. Most likely, you will want audio
with your DivX video, so we will briefly cover a few important points.

1 There are many audio formats and codecs that can be used in combination
" with an AVI container, each with different properties and features. DivX AVI

files generally use Constant Bitrate MPEG1-Layer 3 Audio, or CBR MP3 for

short. CBR MP3 is the recommended audio format for DivX video and has
a number of benefits:

» MP3 audio is supported natively by most operating systems
» MP3 audio is supported by DivX Certified hardware players

» CBR MP3 audio is least likely to introduce de-synchronization between
audio and video.

The MP3 codec distributed with Windows is the Fraunhofer IIS MPEG
Layer-3 Codec (advanced). This codec is capable of decoding high-bitrate
MP3 format audio but is limited to low-bitrate encoding.

VirtualDub works only with audio codecs designed for Microsoft’'s Audio
Compression Manager, or ACM, and thus you will need to install an ACM
MP3 encoder.

As a rough guide: 128 kbps is generally considered close to CD quality

when encoding to CBR MP3, but bitrates 112 kbps and up are generally
acceptable for stereo sound. Halve the bitrates for mono sound.
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Audio contained in an AVI file must be correctly interleaved for stable
playback performance—particularly when content is to be stored on optical
media (such as CD-R or DVD-R), or other media with high seek times.

Consider this AVI container with one video and one audio stream:

AVI Container
Audio Video

This represents the worst possible situation with regards to interleaving.
During playback the system will need to seek back and forth within the file
continuously in order to load the audio associated with the video as time
progresses. If the viewer were to jump to a specific point in the video it
might be hard for the media player to quickly locate the corresponding point
in the audio stream, causing an undesirably high seek recovery time.
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Now consider the corresponding correctly interleaved file:

AVI Container
Audio Video Audio Video Audio Video Audio Video Audio Video

oIpnov vo ro0y
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Here audio chunks are interleaved within the file so they fall closely
alongside the related sequence of video. As playback progresses seeking
within the file is minimized, and in fact with appropriate buffering as
provided by most devices seeking will not even take place. This leads to
smoother playback performance. Because audio chunks are stored
alongside the corresponding video chunks if a viewer skips to a particular
point in the video the media player will likely locate the associated audio
and resume playback more promptly.

ﬂ Options  Tools  Help Using VirtualDub, you can access the Interleaving

sl h e options from the Audio menu.

Audiof¥ideo Interleave Options

¥ Enable audiofvideo interleaving
Audio block placement

Freload {500 msz of audio before video starts.

® Mo audic Interleave audio every |500 " frames
Source audio & ms
wiay andio.. These settings affect the physical layout of audio blocks in the file.

Audio skew comection
Delay audio track by |0 ms

Uze positive values if the audio iz playing too early, and neagative
Error mode. .. values if the audio is playing too late.

® Direck stream copy
Full processing mode

aK | Cancel |

Ensure “Enable audio/video interleaving” is enabled. The recommended
audio preload is the default 500 ms. The recommended audio interleave is
every 1 frames.

Note that the interleave options also present a method of adjusting audio/
video sync by adjusting the “Audio skew correction” value, either positively
or negatively in milliseconds.

For example: If the audio was running two seconds behind the video a
value of —2000 ms would correct for the delay. Conversely if the audio was
running one and a half seconds ahead of the video a value of 1500 ms
would be required.

T :



VirtualDub contains two audio processing modes,
“Direct stream copy” and “Full processing mode”.

In direct stream copy mode no processing (other than
interleaving) is performed on the audio stream. If you
wanted to manipulate only the AVI file’s video stream,
configure the audio mode as Direct stream copy in
conjunction with “Source audio”. When you save the
new AVI file, the original audio stream is copied from
the source.

In Full processing mode the given audio stream is

E! Options  Tools  Help

Interleaving... Chrl+I

Mo audio
® Source audio
WY Audio. ..

Direct stream copy

Full processing mode

Error mode. .,

decompressed and fully processed when saving, including the application

of any filters or compressors you have selected.

Both Direct stream copy and Full processing mode have exactly the same
meaning when applied to the video stream as opposed to the audio

stream.

Tip: Using the Audio skew correction (see note 2) in combination with
Direct Stream Copy mode for both audio and video streams allows you to
correct the audio/video sync of any pre-existing AVI file without requiring

recompression of either stream.

You can save a lot of time when performing Multipass encoding if you
enable audio processing only during the last pass you intend to save. It is

wasteful to process audio on every pass because the AVI file, including any

audio track, is overwritten each time.
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