








Professional Video Editing 

 

Summary 
In this chapter you were introduced to a few external VirtualDub plug-ins. There are 
many more plug-ins and filters on the Internet and the number is ever increasing. For 
those interested in programming, source code for the filters is available (in C++) at the 
provided links. 

Now you know: 

�x Installing these plug-ins is quick and easy. 

�x They can be categorized in different groups based on their functionality. 

�x Some of them are used for enhancing and optimizing video quality. 

�x Some of them are used for removing or inserting visual elements on videos. 

�x Some of them are used for applying some artistic effects to videos. 

Always bear in mind that there are always alternative methods for doing a particular 
process in VirtualDub. Besides, there are situations that VirtualDub can't handle 
internally. So try the solutions given by third-party plug-ins sometimes. Just copy them 
into the VirtualDub plug-ins folder and they will be at your service. 
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8 
Advanced Topics 

Now that we know the basics of applying filters to our video and more, it is time to delve 
into some of the more advanced topics such as frame rates and interlaced sources. We 
will look into the details of converting from one format to another (also known as 
transcoding) and understand how it fits in with processing/filtering. 

After reading this chapter, the following will be clear: 

• Why analog television is the way it is and how digital pictures have  
inherited from it 

• How to append videos of different formats by changing the frame rate of the 
source video 

• How to change the playback rate 
• How to change the number of frames per second of video to reduce the 

processing complexity or for other reasons 
• How to control the editing process efficiently to preserve video quality and 

save processing time 

Color Television 
Previously in this book you have seen the word NTSC, which might have looked like 
another obscure and cryptographic acronym for something that was designed to make 
your life harder. This section aims to explain what NTSC and PAL are, why they exist, 
and what they imply when processing video from NTSC or PAL sources. (DVDs ship 
with NTSC or PAL video only.) What I have not mentioned before is a third standard 
named SECAM that is used in a few countries around the world.  

NTSC stands for National Television System Committee; the committee introduced a TV 
standard sometime in the early 1950s that inherited its name. The standard was aimed 
towards color television and, naturally, it aimed to satisfy compatibility with black and 
white devices and signals. In simple terms, a color TV should be able to decode a 
monochrome picture signal and vice versa, a black and white TV should be able to 
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decode a color transmission without any modifications. This requirement resulted in the 
YUV color space: a separation of brightness (what a black and white device would 
display) and chroma. NTSC, PAL, and SECAM are not fundamentally different from one 
another—they are variants of the same concept. 

SECAM advanced on NTSC and exploited the response of the human eye to chroma 
information for the first time. Humans are less susceptible to detail in the chroma domain 
while they perceive changes to brightness as more important. Therefore, SECAM 
transmitted one line of pixels for every two in the original picture—at half resolution. 
The standard was revised a few times, thus rivaling NTSC, which evidenced problems 
with hue: colors displayed would be slightly different each time.  

Only France adopted SECAM, where the standard originated; the rest of Western Europe 
adopted PAL—a new standard that corrected the problems with NTSC. Each standard 
has its own advantages and disadvantages, but in a nutshell: 

• PAL and SECAM display 25 frames each second while NTSC displays about 
30 fps (29.970 exactly). This means that NTSC is superior to the other two 
when it comes to motion flicker—it is less visible. 

• NTSC displays only 525 lines versus the 625 of PAL and SECAM. Thus, the 
resolution of NTSC is inferior. 

Frame Rates 
Practically, NTSC is associated with unpleasant eye effects. This is not because of the 
reduced resolution, but because the original film material is shot at 24 frames per second 
and then converted to the corresponding standard—PAL/NTSC/SECAM: 

• Film video is usually transferred to PAL/SECAM (25 fps) by speeding up the 
video by approximately 4.2%. The effect of the speed is virtually invisible to 
most of us. Some, however, find it disturbing. 

• On the other hand, it is more difficult to convert NTSC. The individual lines 
that compose each frame are divided into two interlaced sets (the odd and 
even lines), which we call fields. A process called 3:2 pulldown then creates 
extra frames by repeating one field from a frame with the complementary 
field from the following frame. So some frames will contain fields from two 
successive frames in the film video, between which motion may have 
occurred. Again, this can be disturbing for a number of people. 

Converting between the standards can be very tedious, but also necessary. The 
complexity of the task lies in the many possible variations. Video content should 
preferably be watched in the format that it was encoded for; but if a conversion is 
required, VirtualDub provides the means—3:2 pulldown removal and frame-rate change. 
However, let's start with the basics. 
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Changing the Playback Speed of Video 
It was stated earlier that the 4% (approximate) increase in playback speed introduced in 
PAL is not obvious to most humans. Let's run a fun experiment that will teach us how to 
perform this change. Find your favorite 1-minute long PAL video or video segment, 
change its frame rate to 24 fps, and see if you notice the difference.  

Launch VirtualDub and open the video. Then: 

• Check Video   | Direct Stream Copy so that no recompressing is done.  
• Click on Video | Frame Rate or press Ctrl+R to bring up the frame-rate 

dialog. 
• In the Source rate adjustment group of settings, select Change to 24 fps as 

shown below. 
• Type in 24 and click OK: 

 

F7• Press  and save the frame-rate adjusted video. If your video is longer than 
a couple of minutes, you could select a small portion before saving. 

Once you finish the above process, get one of your friends to copy the two files (24 and 
25 fps videos) to a new directory and give them random filenames so that you don't know 
which one is which. Then casually watch both and try guessing which one is faster.  
Did you succeed? 
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It is important that you realize that this process has not changed the video content at all. 
You specifically instructed the playback system to play the video at a different rate. In 
other words, instead of displaying 25 frames per second, it will display 24; this also 
means the length in frames stays the same, but the duration in time has changed! Verify 
this by opening the new video in VirtualDub and displaying the File Information dialog. 
Notice that you can control the frame rate with a precision of up to three decimal places. 

Furthermore, if your video had audio parts then the audio and video will appear to be out 
of synchronization once you change the source frame rate. This is an indication that 
VirtualDub can only control the rate at which video is being played back! Therefore 
changing the frame rate is only useful in two cases: 

1. There is no audio and you want to alter the speed of playback. 
2. The audio and video is already out of sync and you are trying to fix that. 

In the second case, there are two ways of doing it:  

• You can let VirtualDub decide on the frame rate by making sure that audio 
and video lengths match. This is accomplished by choosing the Change so 
video and audio durations match option. 

• You can manually type the frame rate, as we did earlier, if you know it. 

Note that this will only work if the audio is out of synchronization, by varying amounts, 
throughout the video. There are cases when the audio will playback a constant finite 
amount of time before or after the video; in other words, you will hear a phrase being 
spoken a very short amount of time before or after the actor's lips have moved. The 
"constant" denotes that this will not change throughout the video at all. 

However, it is extremely hard to tell which of the two is happening due to the subtleness 
of these time amounts. For example, in DVDs, it is common for the audio to begin about 
80 milliseconds before the video—that is 1/125th of a second!  

Therefore, given a video of unknown source, it can be extremely hard to synchronize the 
audio and video unless it is obvious. If you have been told about the source or why it is 
out sync you can employ the above process to try to correct it. You will probably 
encounter a few trial and error cases, especially in the case of offset displacement. 

To order VirtualDub to play the audio before or after the video, you need to use the 
interleaving option that you can access from the Audio | Interleaving menu or by pressing 
Ctrl+I. The following dialog will appear: 
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The Audio block placement option is not related to synchronization, but rather to how the 
chunks of audio are laid out in the file. Changing those settings might help when the 
audio fails to load quickly enough and there is juttering, but will not help in syncing in 
any case. The Audio skew correction setting can be used to delay the audio track by a 
specific amount of time, in milliseconds. If the audio is playing earlier than the video, 
you can use a positive value to delay it and force it to play along with the video. 
Conversely, if the audio is playing too late you can use a negative value—this time to 
make the audio start earlier. 

Changing the Actual Frame Rate 
Sometimes it is necessary to reduce the actual frame rate of the video, for example when 
you are going to distribute a lower-resolution version of your video on the World Wide 
Web. If you reduce the spatial resolution significantly you may as well reduce the 
temporal resolution (frame rate) by a factor of two or three, depending on your quality 
requirements. The video will then be easier to encode, it will require less bits, and 
viewers will have to wait less time to download it.  

VirtualDub allows you to reduce the frame rate by an integral factor (N), which is known 
as "decimating": the effect is accomplished by processing every Nth frame instead of 
every frame (default action). Decimate does not come in the form of a filter since filters 
do not add or remove frames from the video! To access the feature, press Ctrl+R or select 
the Video | Frame Rate menu. You may select to decimate by 2, 3 (presets), or another 
integer that you define in the Decimate by field: 
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Additionally, it is possible to reduce the frame rate by a non-integral factor; in fact, you 
can even increase the frame rate! Both of which are possible by defining a custom frame 
rate in the Convert  to fps edit box. VirtualDub will calculate the ratio of source frame rate 
to destination frame rate as 

rateframendestinatio
rateframesourcer =  

and duplicate or remove frames as necessary, always attempting to have the closest 
approximation possible. 

Compression affects the down sampling with this method in the same manner as it affects 
the process of deleting frames; we explained the reasons behind this earlier. If the video 
is compressed and contains a large number of delta frames, it will not always be possible 
to remove a frame on demand, since that would break the next delta frame, which depends 
on it! This is only of concern if we are copying the stream directly to the output (more 
details on this later). If we are using filters and we have to follow the chain of 
decompression, filtering, and re-compression there is no such issue—the frames are just 
skipped. Additionally, if you are up-sampling a compressed source, the additional frames 
will be "drop frames" (also known as dummy frames). These do not occupy significant 
amounts of storage; they are commands to repeat the previous frame of the video. 

Conversion between PAL and NTSC 
If your country uses SECAM for television broadcasts, do not be offended that SECAM 
is not being mentioned in the title of this section. It is simply because only PAL and 
NTSC are present in the digital world of video! That is good news because you have to 
worry about one format less. 

I explained earlier why the only valid reason to convert from PAL to something lesser 
like NTSC is if you are forced into it. For example, when you want to burn your AVI file 
to VideoCD format so that you can play it on your NTSC DVD player (assuming your 
MPEG-1 encoder does not handle this already). Film material runs at 24 fps and it is 
converted to 29.970 fps NTSC using a process called 3:2 pulldown. The inelegance of the 
process comes from the way the additional frames are produced. The original frames are 
split into interlaced fields of the odd and even lines and those fields are then repeated in a 
3:2 pattern. So if we assume four frames from the source labeled A, B, C, D and their 
corresponding fields A1, A2, B1, B2, C1, C2, D1, D2, the output will be composed of 
[A1 A2] [A1 B2] [B1 C2] [C1 C2] [D1 D2]—the square brackets denote a frame. Notice: 

• There is one more frame in the output for each four frames in the input. 
• The first, fourth and fifth frames are progressive (non-interlaced). 
• The second and third frames are interlaced. 
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Repeat this six times and our 24 frames are now 30 seconds each—at a cost. Now the 
frames are neither all interlaced nor all progressive, but a mixture that would make de-
interlacing produce bogus results. On the other hand, we have an extra frame for every 
four that does not serve any purpose other than to satisfy the NTSC requirements and 
some of the video is interlaced, resulting in ugly artifacts when there is motion. Luckily, 
VirtualDub provides the means to reverse the 3:2 pulldown processes, sometimes referred 
to as inverse telecine. However, there is a catch: it assumes a 3:2 pattern. Other patterns 
are possible, but most NTSC videos were created with the 3:2 one. 

If you possess an NTSC video, open it in VirtualDub and press Ctrl+R or select Video | 
Frame Rate, to invoke the frame-rate control dialog. Select the Reconstruct from fields  –
adaptive option and press OK. The method is called adaptive because it will detect 
changes in the way the 3:2 pulldown is made and adapt in order to produce correct 
results. The manual methods are inferior due to their inability to adapt, and therefore will 
not work in the majority of cases: 

 

That's it. Your output is now 23.976 fps and if the original was telecined using the 3:2 
pattern, then you will now have a nice progressive video with no artifacts: just the way it 
was meant to be!  

Now, if you want to convert to PAL, all you need to do is: 

• Adjust the source frame rate to 25 fps. 
• Increase the spatial resolution by resizing or adding black bars (see Chapter 

6). This is defined by the target format. VideoCD, for example, requires 240 
lines for NTSC and 288 lines for PAL. 

• Stretch the audio by a factor of 0.958 (-4.2%). We will discuss audio 
processing in detail later. 

You should be a lot more comfortable with the functions of VirtualDub by now. 

Converting from PAL to NTSC involves adjusting the frame rate and spatial resolution 
accordingly. This time, however, changing the source frame rate is not an option since 
that would involve an approximate increase of 20% in playback speed—something you 
would most definitely notice. Instead, use the frame-rate conversion feature and 
VirtualDub will do the job for you; this way you will not need to touch the audio. 
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Before concluding this section, it is obligatory to insert another reminder: do not convert 
from one format to another unless there is very good reason, such as removing the 
artifacts of 3:2 pulldown. 

Dealing with Interlaced Sources 
Interlacing is another haunting feature of analogue video. It exists for good reason, yet it 
has several disadvantages. Before we go into the what and the why, let's have a look at a 
picture with interlacing artifacts so we can examine some of their characteristics: 

 

This enlarged picture that is part of the landscape seems to be unnatural; it looks like 
alternate lines of pixels have moved towards the right while their counterparts stand still. 
Don't lose trust in your vision: that is exactly what it is! When a video is interlaced, it is 
split into fields; a field is simply a set of alternate lines of pixels. Consequently, we have 
odd- and even- numbered fields in an interlaced frame. The effect you see is because the 
odd lines are a field from a different progressive (non-interlaced) frame than the even 
ones (see below). Why would anyone do this to our lovely picture I hear you ask?  
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Well, mainly for two reasons and both of them go back to when TV was introduced. The 
human eye requires moving pictures to refresh at least 50 times per second in order to not 
notice any flicker. However, when the TV and the related standards were introduced, it 
was impossible: 

1. To have the required bandwidth to transmit 50 frames per second  
2. To have the beam inside the TV refresh all lines of the picture at that rate  

Combine the two and we have interlacing—a way to reduce bandwidth and required 
refreshing by the monitor. 

The assumptions made when the interlacing process was defined are also the reasons why 
interlaced pictures can look so bad. The TV tuner will receive half-frames, or fields; so 
on every refresh of the screen (every 1/50 second for PAL) only the odd or even field will 
be updated. This means that the updated field will be an instant later in time than the one 
already shown. Therefore, when you're watching TV in a bright environment and 
particularly when the video shows rapid motion, flicker can be noticed. The phenomenon 
is even more vivid when the interlaced video is displayed on a progressive device such as 
a computer CRT monitor since each frame is displayed as a whole (updated every 1/25 
seconds in PAL) and the fields don't alternate. If you compare and contrast how the 
image appears, you will see that on progressive displays it appears as if the two fields are 
moving together. 

For interlaced video, we speak of fields/sec rather than frames/sec because: 

• On interlaced devices, a new field is displayed every refresh cycle. 
• There is an actual time difference between the two fields displayed at any 

time. Amateur and older camcorders take advantage of this to capture half-
frames on each capture cycle and produce interlaced video. It reduces the 
processing complexity. 

The good news is that there are methods to get rid of interlacing. It costs processing time 
and the results are not necessarily the desired ones, but it can be done if you have no 
other choice but to deal with interlaced videos. The specific methods are: 

1. Blend odd and even fields 
2. Drop odd or even fields 
3. Duplicate odd or even fields 
4. Field bob 

As you might have guessed already, each method has its own advantages and 
disadvantages, which we are going to explore in the next section. 
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De-Interlacing Methods 
Before I start describing each method, open an interlaced video in VirtualDub—
preferably not one that is telecined. Bring up the Filters dialog and add the De-interlace 
filter; you will observe the following dialog: 

 

Methods 1 and 2 of the list presented earlier map to the "Duplicate field x" and "Discard 
field x" options of the VirtualDub de-interlace filter: they are the simplest and quickest 
ways of de-interlacing, but not necessarily the best ones. Method 2 discards the odd or 
even field of the image thereby leaving only the other field; the output has half the height 
of the original. Method 1 is as simple, but this time duplicates the field you specify and 
therefore preserves the height though not the detail of the image! Of course, the higher 
the resolution of your video the less image detail you sacrifice, but even if your video 
resolution is exceptionally high, this is not recommended. 

The best the de-interlace filter of VirtualDub can offer is field blending; it blends the two 
fields together so that the "combing" effect shown at the beginning of this section is not 
visible any more. However, there might be a "ghosting" side effect during high-motion 
scenes of the video. Additionally, there is some loss of detail, but in most cases it is less 
than that caused by discarding or duplicating one of the fields. 

The last two options of the de-interlace filter allow you to "fold" or "unfold" the fields of 
the frame. In simple terms, folding will stack the odd field next to the even field, thus 
doubling the output's width; unfolding reverses this process. This is particularly useful if 
you want to apply some filter to the video on a per-field rather than per-frame basis. You 
consequently avoid blurring of the fields, which would result in ghosting. Naturally, you 
would then have to fold the fields again in the end. 

Field Bob 
The last method previously mentioned is "field bob", which is accessible from the 
corresponding filter in VirtualDub. Bob is different in principle; the two fields of every 
frame are separated and converted to full frames by resizing the field to twice its height 
(i.e. equal to the height of the frame). 
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Thus, there is no field missing from the video output—a benefit that comes at the cost of 
doubled frame rate. The main drawback of bob is that due to the added frames, 
processing or playback of the output will require approximately double the computing 
power. On the other hand, motion will be perfectly fluid in a bob-de-interlaced video. 

Since each field is converted into a frame and each frame has two fields, we will have 
double the number of frames and therefore double the frame rate. Also, after the fields 
are separated, line 0 of frame 0 will contain the upper field and line 0 of frame 1 will 
contain the lower field. To correct this overlap that will cause the video to "bob" (it looks 
as if jumping up and down), we need to push the upper field up and the lower field down!  

You might recall that VirtualDub filters do not have the means to insert frames or remove 
frames from the video—and this would contradict the operation of field bob. Your 
intuition is right in this case; the field bob filter of VirtualDub will not double the frame 
rate of the video—it expects a video with fields already split. We will see how that is 
possible using AviSynth in the next chapter; until then, we will assume we have a video 
with separated fields as shown in the following image: 

 

Notice that: 

• Each field is converted to a frame so we have double the number of frames. 
• The frame-rate is doubled and so the duration is kept the same. 
• A field is half a frame so the new video has half the vertical resolution of 

 the original. 
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Now, we add the field bob filter as well as a resize filter of our choice to compensate for 
the reduction of vertical resolution: 

 

As mentioned above, we need to push the upper field up and the lower field down when 
applying field bob. Usually the odd field is first and therefore we can configure the filter 
appropriately as shown in the following screenshot: 

 

If you do not know which field comes first in your video, preview the output before 
saving; if you can see the "bob effect" then try swapping the up/down settings. 

A quick and dirty way of de-interlacing with field bob is to use the Smooth setting on a 
normal frame-rate video (i.e. fields are not separated)—this will get rid of the combing. 
Be aware that there are "smart" de-interlacing filters available at the websites referenced 
in Chapter 6. They are adaptive to interlacing artifacts and only act upon those areas; they 
are said to produce even better results than field bob. 

Field Swap 
There is an extra filter in VirtualDub called field swap. As the name suggests, it swaps 
the fields of each frame. Thus, the odd field replaces the even field and vice versa. 
Sometimes, progressive video appears to be interlaced because your capture card 
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captured the fields in the wrong order or placed them wrongly in memory. This is not a 
common case, but field swap will fix it. This filter will not alter the actual video content 
as it only swaps the pairs of lines. 

Hazardous Habits—How to Preserve Quality 
In this section we will see how to avoid doing things that will result in a quality loss—
errors common to users new to video processing. We will go a little deeper into: 

• Converting from one format to another—transcoding 
• Lossless and lossy codecs  
• Color spaces 

Knowing about the above concepts will give you a better understanding of what is going 
on behind the scenes and allow you to tweak the process. 

Re-Compressing Video 
Let's think about what happens when re-compressing video. Assume we have a video 'V'. 
The owner of 'V' used a lossy codec to compress it at a very good quality giving another 
video 'C'. You are not satisfied with 'C' because it is too grainy for your liking so you 
open it in VirtualDub, attach a smoother to the filter chain, and save it again.  

Saving the video uncompressed would take too much space so we use another, or the 
same, lossy codec. Throughout, VirtualDub will have to decompress the video, smooth it 
or apply any other processing you have selected, and finally compress it again with the 
codec you selected. Now, remember that 'C' is only an approximation of 'V' because it 
was compressed in a lossy way. 

CRT monitors use three (red, green, blue) electron beams to reproduce the colors of each 
pixel within the image fed from the computer. Therefore, the RGB (Red, Green, and 
Blue) color space is most natural to them and other display devices. However, it is not the 
most economical in terms of bandwidth. Since early TV, the YUV color space has been 
used instead. It consists of an intensity component (Y) and two chroma components (U, 
V) to represent the colors of the pixels. Properties of human vision are exploited; we are 
more sensitive to intensity than color. So we can reduce the data needed to represent an 
image by using one chroma value for 2 or 4 pixels instead of one value for every pixel! 
This is evident in most, if not all, recent (lossy) video codecs. 

So the codec with which 'V' was compressed will give VirtualDub the video in YUV 
since that's what it uses internally. On the other hand, VirtualDub filters work with RGB 
since, for most procedures, it makes things easier. As a result, YUV is converted to RGB 
and the process is lossy. 
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So far, we had two reductions in quality, firstly because we had to use the approximation 
of the original video (V) and secondly because YUV had to be converted to RGB ... and 
we are not finished yet. If you are unsure of why the YUV to RGB conversion is lossy, 
try the following on a calculator:  

3333.03/1 ⇒↵ 9999.033333.0 ⇒× ↵ but  

Floating-point operations are not usually reversible and this error is extended in the YUV 
conversion because we need to round down to an integer. If you are keen, look for the 
YUV to RGB matrix and apply a few test values. 

After the filtering, RGB is going to be converted back to YUV and then it is going to be 
compressed again using a lossy method. As you can see, there are many degradations of 
quality from beginning to end. You might not be able to notice the difference so much if 
'V' was of high quality, but if the process is repeated the quality will be lower and lower. 
In a nutshell, when processing video or sound we can tolerate losses in quality, but it is 
our duty to try to minimize them as much as possible. 

In the above example, if we had used a lossless codec throughout, the only losses would 
have been absolutely necessary; and converting to RGB to apply the filters and back 
would depend on the output codec. To conclude, never edit videos compressed in a lossy 
manner unless you have no other choice. 

VirtualDub Processing Modes 
The time has come to review the VirtualDub processing modes that can be found under 
the following Video menu: 
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You can select one of the following:

• Direct stream copy 
• Fast recompress 
• Normal recompress 

 • Full processing mode 
The processing modes aim to provide some benefits at the cost of restricting some of the 
features of VirtualDub. So when you start editing your video, make sure you select the 
mode that best suits your needs: 

Direct stream copy   is self-explanatory: the frames that compose the video stream will be 
directly copied from the input to the output. Features that would alter the frame content 
are disabled, for example, filters, depth control, and compression, but not frame-rate 
options and cut/copy/paste. Use direct stream copy if the source is compressed and you 
are only shuffling things around. 

Fast recompress  does not allow any color space conversion to occur and so filters and 
depth-control menus are disabled. It is a very useful feature that makes sure unnecessary 
calculations are not performed that also reduce quality and speed of processing. Normal 
recompress is similar in nature, but allows you to control the depth of color. Use Full 
processing mode if you want to apply filters. 

Full processing  mode does not set any restrictions and therefore it's the only mode 
where filters can be used. A roundtrip to RGB is in this case necessary; note that as of 
version 1.6.0 of VirtualDub, the roundtrip is avoided when no filtering is performed. 
However you should use fast recompress if you want to recompress without applying any 
filters; fast recompress also gives priority to YUV color spaces in contrast to the auto-
detect default setting of full processing mode. 

Recovering Damaged Files 
Quite a few times, I have been unable to play back a video file from an old, scratched CD 
I archived a long time ago. This happens just as often with files downloaded over 
unreliable networks. The real problem in these cases lies in identifying where the 
problem is, and fixing it, if possible. Don't worry, VirtualDub supplies all the tools to aid 
recovery and they are very sophisticated internally, probably more than those of other 
commercial and pricey video-processing applications.  

The source of the problem is usually either that the index of the video file is missing or 
broken or that some of the frames cannot be decoded. Every AVI file contains an index 
with vital information about each frame (such as whether it is a key frame). The index is 
placed at the end of the file and therefore data losses at that part will be fatal; an AVI file 
cannot be successfully played without an index. 
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However, VirtualDub can rebuild the index for us in some cases. Secondly, some of the 
frames might have suffered data losses as well. In the best-case scenario, this will mean 
those individual frames will not be displayed or they will be displayed, but crippled. In 
the worst case, the damage will prevent the next frames from being displayed (for 
example when a key frame is in error). 

If you open a video with damaged index in VirtualDub, the program will attempt to parse 
the file without the index as shown in the following figure:  

 

The process might take a while depending on how badly damaged and how long the 
video is. At the end of the process, a summary will appear like the one shown in the 
following figure: 

 

As the warning says, seeking is bound to be very slow when the index is missing because 
VirtualDub will need to decode all the frames from the beginning to the point you seek 
to! To fix the file, we need to re-open it and this time order VirtualDub to re-derive the 
key-frame flags so we can save the file with a proper index. 
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To achieve this, select File | Open video file; when the dialog pops up, select the damaged 
file. Also tick the Ask for extended options after this dialog box. Finally, click on Open 
and the following dialog will be displayed: 

 

Click on the Re-derive keyframe flags option and then on OK. VirtualDub will construct 
the missing index and re-key the frames. Now, select Video | Direct Stream Copy to 
disallow any processing and save it to a different file—it should now play correctly. 

Another useful feature for errors is the Video | Scan video stream. As the name suggests 
it scans the stream for bad frames and lets you know not only how many frames have 
been damaged, but also how many frames cannot be decoded, but are not damaged. As 
noted earlier this might happen with damaged key frames.  

If you find this intriguing but have no files to test it with, open a file with your hex editor 
and employ a destructive behavior. The hex editor bundled with VirtualDub (Tools | Hex 
editor) is read-only, but the RIFF chunk tree (Edit | RIFF chunk tree) can be very useful 
as it identifies the ranges of each frame and the index. 

Finally, note that when downloading video files from the Internet, some of them have 
been mistakenly given the wrong extension. Files with extension .avi are not always  
true AVI files. VirtualDub can help you identify AVI and MPEG-1 files! Simply open 
them in VirtualDub and if there is something wrong with them, VirtualDub will let you 
know about it. 
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Manually Controlling Input/Output Colorspaces 
VirtualDub is a very reliable and robust application and it is safe to trust VirtualDub 
more than your codec provider, especially for some older codecs. As of VirtualDub 1.6.0, 
you can control the colorspace request from the decompressor as well as the colorspace 
fed into the compressor.  

Normally you do not need to worry about these settings, but in some cases you might 
want to force the codec into one particular setting so that VirtualDub can do the rest. 
Bring up the configuration (shown below) via Video | Color Depth; the left column 
controls the format that VirtualDub will request from the codec, while the right column 
controls the format that VirtualDub will deliver to the codec: 

 

A popular example is chroma interpolation; most codecs that compress in YUV have 
reduced resolution of U and V and do not fully interpolate when decompressing. Using 
this feature, you could force the codec to output its native color space so that VirtualDub 
can do the up sampling. To do this, you need to have this information, which is not 
available in all cases. 

Summary 
Chapter 8 rounds up the features of VirtualDub related to video-specific processing.  
We discussed: 

• Why the different video formats/standards like PAL and NTSC exist and 
their relative properties 

• How to identify the video format of a particular video 
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• How to distinguish between the playback rate of a video and the actual frame 
rate and how to alter either of these 

• How interlacing works and how to visually identify it, as well as methods of 
removing the artifacts it introduces when played back on progressive displays 

• The importance of calculations in video and how to minimize the degradation 
of video evident when processing and compressing video 

• How to fix broken video files 
• How to override the (de)compression color space to circumvent bugs 

in codecs 

You should congratulate yourself for making it this far; some of the concepts introduced 
in this chapter are quite technical and difficult to understand!
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Frameserving 

Frameserving is the simple concept of serving, passing, and feeding uncompressed 
frames to another application. For instance, if you have a video-processing application (it 
can even be a player) that cannot decode MPEG-1 files, you can use a frameserver to 
copy the frames from an MPEG-1 file to the application. This is usually done by writing 
a small dummy file that contains data specific to the frameserver, but is visible as a large 
uncompressed file to other applications. Most frameservers available can also process the 
video before passing it to the next application down the chain. 

In this chapter, we will explore two frameservers—the one provided with VirtualDub and 
a second one called AviSynth. By the end of the chapter, you will know: 

• How to install and serve frames from MPEG-1 or AVI files through the 
VirtualDub frameserver 

• How to use AviSynth to serve frames from any file format your computer 
can decode, to any application (including VirtualDub) 

• How to use AviSynth to apply filters 

What is AviSynth? 
AviSynth is a free, open source frameserver: it will serve frames to any application that 
uses the Video for Windows or DirectShow interfaces. Like VirtualDub, AviSynth has a 
modular structure that allows the use of plug-ins; in fact, you can load VirtualDub filters 
in AviSynth! So why opt for it? 

Well, the first versions of AviSynth were only able to open AVI files, but it has matured 
over the years and is now able to open any media file supported by DirectShow, and there 
are plug-ins for many file formats such as MPEG-2. Furthermore, the open source 
community has contributed to the adoption of AviSynth with the development of plug-ins 
for all sorts of uses, from de-interlacing to quality assessment. On the other hand, 
AviSynth is not as easy to use as VirtualDub; it incorporates a scripting language versus
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the intuitive graphical user interface of VirtualDub. In short, the main reasons to use 
AviSynth over VirtualDub are: 

• To process a video format that is not supported by VirtualDub 
• To use a filter that is only available for AviSynth 

It is a skill in life to use the right tool for the right job! 

What Frameservers Can Do 
The VirtualDub frameserver supports: 

• VirtualDub video filters 
• Audio displacement/skew correction 
• Audio source multiplexing 
• Range editing (such as selection and deletion) 

Unsupported features are: 

• Inverse telecine (3:2 pulldown removal) 
• Audio conversion and interleaving 
• Compression—both for video and audio 
• Filters that introduce a lag (e.g. temporal smoother) 

The above list gives you a good idea of what is possible with the VirtualDub frameserver. 
AviSynth is very extensive due to the high number of plug-ins available out there; with 
respect to VirtualDub, it isn't so much what you can do but what you cannot do with it, 
for example: 

• Capturing video 
• Audio and video multiplexing 
• Video or audio compressing 
• Range editing 

The list is not exhaustive and I should point out that a frameserver is very different in 
nature to VirtualDub itself: It will deliver uncompressed frames to the target application. 
Therefore compressing is fundamentally impossible. This also renders multiplexing and 
range editing inefficient since direct stream copy is not possible, and this would be 
required to re-compress the output. Note that there is nothing to stop you chaining more 
than one frameserver and taking advantage of the features of each of them! 

By the end of this chapter, you will feel more comfortable with the notion, so do not 
worry if things are a little vague right now. 
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Setting Up the VirtualDub Frameserver 
Both AviSynth and the VirtualDub frameserver are very easy to set up. For VirtualDub: 

• Locate auxsetup.exe in the directory where VirtualDub lies. 
• Double-click on auxsetup.exe. 

 • Click on Install handler. The following dialog will pop up. 
• Click OK. 
• VirtualDub will let you know if the installation was successful or not: 

 

If you later want to remove the frameserver for any reason, you can click on Uninstall 
handler. Press Exit to exit the utility. 

The frameserver works by writing a file with the .vdr extension. Whenever you open the 
file with another application, VirtualDub will process the frames and then pass them on. 
Some applications will attempt to force an .avi extension while opening files and are 
therefore unable to receive frames from the VirtualDub frameserver.  

For this reason, VirtualDub also features a proxy mode. When in proxy mode, the 
VirtualDub frameserver will be placed on top of the AVI handler of Windows. When 
frames from an AVI file are requested, the requests will be passed on to the AVI handler. 
In the case of a .vdr file renamed to .avi, VirtualDub will handle the serving.  

However, because of this pass-through attribute of the proxy, some applications may 
malfunction when the VirtualDub frameserver is in proxy mode, so enable proxy mode 
only when needed. To enable proxy mode, locate the aviproxy directory in the 
VirtualDub installation and double-click on proxyon.reg. To disable, double-click  
on . proxyoff.reg
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Serving Frames with VirtualDub 
Launch VirtualDub and open an AVI file of your choice; we will serve its frames to 
another instance of VirtualDub so you may add a few filters if you like. Of course, 
serving frames between two VirtualDub instances is of no particular use, but it 
demonstrates the concept. There is an incompatibility of the frameserver with 
DirectShow and so you cannot use it with most recent video players. The application you 
will be serving frames to strictly needs to be using the older Video for Windows 
interface. AviSynth, on the other hand, can serve frames to any application since it 
supports DirectShow. 

After you finish setting up VirtualDub, click on File | Start Frameserver. The following 
dialog will appear: 

 

This allows you to set a name for the frameserver; BENT is the network name of my 
computer set in Windows. The second part designates the name of the file served and you 
can change it to whatever you like. Press Start and save the .vdr file that corresponds to 
the frameserver. A dialog with some statistics on the frameserver will appear. 

Now, launch another instance of VirtualDub (yes, you can have as many as you like!) and 
click on File | Open. Locate the .vdr file you previously saved and click Open. You 
should now be able to see the processed video served from the first instance of 
VirtualDub in the second instance! Also, the statistics dialog of the first instance should 
have updated as shown in the following dialog—the numbers may vary: 

 

Notice that the frameserver acts just like a normal video file; you can seek, play, etc. This 
sums up the VirtualDub frameserver; we will now go into AviSynth briefly. 
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Setting Up AviSynth 
AviSynth is available free from its homepage at http://www.avisynth.org/, where you 
can also find the full documentation and additional filters!  

To set up AviSynth: 

• Follow the download link at its homepage to SourceForge. 
• Locate the AviSynth 2.5 download group and click on the most recent entry 

with the .exe (executable) extension. That will redirect you to a list of 
mirrors from which you can select one near you. Be careful not to download 
an alpha version as those are only available for testing purposes and are 
likely to be unstable. 

• Once the download is done, double-click on the file and follow the simple 
instructions to install it. That's it! 

Before we serve frames with AviSynth, we need to familiarize ourselves with the 
scripting language it employs. No previous experience with scripting is required, but if 
you have any you will find it trivial. 

Introduction to AviSynth Scripts 
Launch Notepad or your favorite text editor and type the following text: 

# My first script 
Version() 

Save the file as version.avs and drag-and-drop it to a video player of your choice—e.g. 
Windows Media Player. You should see a 10 seconds long video with the version 
information of AviSynth (sample shown below). The text that follows the # above, is 
treated as a comment: 

 

That was simple, wasn't it? Version() is a built-in function of AviSynth and there are 
many others to suit every purpose. For those unfamiliar with scripting, you may invoke a 
function by typing its function name followed by round brackets (parentheses) to 
designate the function call. In the above case, the function did not require any parameters 
or arguments; otherwise, we would need to specify them within the round brackets.
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For example, let us load an AVI file and serve it to our video player with the  
following script: 

AVISource("d:\path\to\my_file.avi") 

If you open this script in your video player or even VirtualDub, you should be able to see 
the contents of my_file.avi. AviSynth 2.5 and later, uses the YV12 color space as 
output by default—a variant of YUV. If your application fails to load the script, you can 
use either  or ConvertToYUY2 ConvertToRGB to export a friendlier format: 

AVISource("d:\path\to\my_file.avi") 
ConvertToRGB() 

Notice that we put the name of the file within the brackets, surrounded by double quotes 
as AVISource() requires the name of the file to open. This is because the filename is a 
string literal; we will see the difference with variable and number arguments shortly. If 
you had multiple parameters, you would have to separate them with a comma, like: 

function_name(arg1, arg2, …, argN) 

If you have a background in programming languages, you will notice that ending the line 
with a semicolon produces a syntactical error. You can find reference notes on all built-in 
filters at http://www.avisynth.org/index.php?page=AviSynthManual. 

This gives us a very good introduction to AviSynth—enough to proceed with 
frameserving. In fact, we have already done that in the previous example! 

Variables 
Sometimes variables are useful in our AviSynth scripts, especially when we are dealing 
with multiple videos. For example, the script 

AVISource("d:\path\to\my_file.avi") 

is equivalent to 
my_file = AVISource("d:\path\to\my_file.avi") 
… 
return my_file 

The AVISource() function will, by default, return the video included in the file. In the 
above script, we are assigning the my_file variable to the return value of AVISource() 
so we can later refer to it through my_file. At the bottom of the script, we are returning 
my_file to designate the output of this script. 

In the same way, we could have assigned the filename to another variable my_file_name: 
my_file_name = "d:\path\to\my_file.avi" 
my_file = AVISource(my_file_name) 
… 
return my_file 

This would have worked in the same way as above.
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The same goes for numbers; the AssumeFps() function is used to change the playback 
rate of the video: 

my_file_name = "d:\path\to\my_file.avi" 
target_fps = 12.5 
my_file = AVISource(my_file_name) 
my_file = AssumeFps(my_file, target_fps) 
… 
return my_file 

Source Filter and Supported Formats 
The greatest advantage of AviSynth over VirtualDub is its ability to read multiple file and 
video formats, using third-party plug-ins. This expands the possibilities beyond AVI 
files; in fact, AviSynth has a built-in source filter that utilizes DirectShow and thus 
allows you to import any format that can be played through DirectShow. The requirement 
for DirectShow playback is the existence of source, de-multiplexing, and decoder filters 
for the particular format. DVDs for example, are encoded in the MPEG-2 format and 
modern DVD playback applications like WinDVD and PowerDVD (usually one of them 
is bundled with retail DVD-readers) provide the necessary filters. 

To open a file through DirectShow, you need to employ DirectShowSource as shown in 
the following script: 

DirectShowSource("my_mpeg4_file.mp4") 

Assuming that your system has filters registered for MPEG-4 playback, AviSynth will 
serve the video to any application, including VirtualDub. If on the other hand, there are 
no filters available that will produce valid AviSynth output when playing back the script, 
you will get the error message The Filter Graph won't talk to me. When that happens you 
need to install a suitable DirectShow decoder.  

Due to some DirectShow quirks, you might need to specify the frame rate of the video 
and whether seeking is possible, like this: 

DirectShowSource("my_mpeg4_file.mp4", 25.0, false) 

The value false (last parameter) designates that there are no seeking abilities. 

Loading Third-Party Plug-ins in AviSynth 
As mentioned previously, it is possible to load external plug-ins in a fashion similar to 
VirtualDub. AviSynth filters come with the .dll extension and you can find a non-
exhaustive list at http://www.avisynth.org/warpenterprises/. To load a plug-in, 
you need to use the LoadPlugin function: 

LoadPlugin("d:\path\to\plugin.dll") 
# I can now use functions imported by the plug-in 
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If you use a plug-in regularly and want to avoid loading it manually every time, you 
could place it in the plugins subdirectory of the AviSynth installation. 

Previously, it was stated that it is possible to load and use VirtualDub filters in AviSynth; 
it is, however, somewhat obscure to do that yourself. Fortunately, the AviSynth 
community has created a set of functions that simplifies the process of loading and using 
some common VirtualDub filters! On the other hand, it is not possible to use any of the 
built-in default filters shipped with VirtualDub. For more information see 
http://www.avisynth.org/ShareFunctions/; if the filter you would like to use is not 
in the list and you want to implement a function yourself, see section 4 of the AviSynth 
FAQ at http://www.avisynth.org/AviSynthFaq/. You will find however that most, if 
not all, VirtualDub filters have an equivalent in AviSynth that can save you the trouble. 

Separating the Fields of an Interlaced Video 
In the previous chapter, I promised I would show you how to separate the fields of an 
interlaced video so that you can apply bob. Thanks for your patience: the following few 
lines will fulfil that promise. AviSynth contains a built-in function SeparateFields(), 
which does exactly what we want. In order to serve the fields of a file into VirtualDub, 
the following script is sufficient: 

AVISource("d:\path\to\my_file.avi") 
SeparateFields() 

You can control which field will compose the first frame in the output using the 
ComplementParity() function. By default, the bottom field is output first; the following 
script will output the top field first: 

AVISource("d:\path\to\my_file.avi") 
ComplementParity() 
SeparateFields() 

Summary 
We are now one more step up the ladder of video processing. As you can see, 
frameserving can prove to be very useful because: 

• You can serve AVI and MPEG-1 files through VirtualDub alone—no 
additional software is required. At the same time, you can apply filters and 
multiplex audio and video. 

• Older applications that use the Video for Windows interface can now read 
any file via a DirectShow tunnel in AviSynth. 

• You now have access to a huge library of additional filters you can use 
through AviSynth. 
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We touched on the significance of using the right tool for the right job and this chapter 
aimed to help you realize the potential of both frameservers so that you may take the right 
decision in the face of future problems. You will find that using VirtualDub is convenient 
most of the time since it can compress the output. AviSynth on the other hand is useful to 
accomplish tasks VirtualDub cannot carry out. One does need to think of the two 
applications as separate; you could serve frames with AviSynth to VirtualDub and use the 
latter to do the filtering and compressing. The aim is to minimize the processing.
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Compressing: A World of 

Codecs 

We have used the term 'codec' quite a lot in earlier chapters without defining what it 
means. A codec is just a compression and decompression engine. It does not refer only to 
digital video, but also to audio and other forms of data. However, in this book, we are 
only concerned with video and audio codecs. 

Previously, we classified codecs as lossless and lossy. This classification is only evident 
for audio and video codecs. Data compression does not tolerate data losses, so all data 
codecs are lossless. Imagine compressing a very important archive of documents only to 
find they are corrupted when you decompress them! You probably do not want that to 
happen with your video or audio. Lossy video codecs exploit redundancies in the video 
frames and insensitivities of the human visual system to reduce the amount of data 
required to represent the original video.  

Audio codecs take advantage of properties of the human auditory system, striving to 
squeeze the bits of the audio stream. Of course, this process is irreversible. By definition, 
the compressed data cannot be re-constructed to be identical to the source. The aim is to 
make this process as accurate as possible and thereby produce the best approximation! In 
technical terms, lossy codecs (given the constraints of bit-rate and distortion) attempt to 
minimize the error between the original and decompressed streams. 

Microsoft Windows has several video and audio codecs installed by default, but most of 
them are somewhat deprecated and out of date. On the other hand, there are numerous 
other commercial and free codecs and most are accessible from the Internet. Obviously, 
people with limited budgets would prefer the free to the commercial ones, and most 
companies are starting to realize that the end user cannot spend a vast amount of money 
to encode a video every now and then.  

The decoders for the codecs are normally offered free so that anyone can watch a video 
encoded with a given codec, even if it is commercial.
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In this section we present some of the codecs compatible with VirtualDub. There are 
several others, but their description is out of the scope of this book. We will compare 
them at the conceptual rather than the implementation level because: 

1. The relative merits of visual and audio quality are entirely subjective. 
2. The quality of a particular implementation often changes from version 

 to version.  

Often, evaluation versions of codecs are offered and if you are keen in keeping up-to-
date, you can check the online reviews and community discussions. Always perform your 
own tests because what might work for someone else might not work for you and vice 
versa. The following tables provide information on a few popular codecs: 

Video codecs  

Name Type Location 
http://neuron2.net/www.math.berkeley.edu/ 
benrg/huffyuv.htmlHuffYUV Free / Lossless 

Commercial / 
Lossy DivX http://www.divx.com/

XviD Free / Lossy http://www.xvid.org/

Commercial / 
Lossy 3ivX http://www.3vix.com/

Morgan 
MJPEG 

Commercial / 
Lossy 

http://www.morgan-multimedia.com/

Pegasus 
Imaging 
MJPEG 

Commercial / 
Lossy 

http://www.pegasusimaging.com/

Commercial / 
Lossy On2 VP6 http://www.on2.com/

 
Audio codecs  

Name Type Location 

LAME 
MP3 Free / Lossy http://mitiok.free.fr/

Official website is FhG IIS 
MP3 Commercial / Lossy http://www.iis.fraunhofer.de/, but it is not 

distributed any more 

Speex Free / Lossy http://www.openacm.org/  
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Vendors such as Microsoft and Real Networks provide their own codecs, but they are not 
compatible with VirtualDub and therefore not described in this book. 

You should not expect lossless codecs to achieve very high compression ratios; certainly 
not as high as lossy codecs. On the video side, HuffYUV has established a large user-
base over the years since it is very stable; it is based on the Huffman tables utilized in 
many data compression formats as well.  

You must have noticed that there are two Motion JPEG (MJPEG) codecs in the above 
table. Although lossy, this family of codecs provides good quality at low compression 
ratios as each frame is coded independently and errors do not accumulate. The 
compression algorithm is based on the popular JPEG image compression standard.  

The third family of codecs in the above table is based on the MPEG-4 video-coding 
standard—DivX, XviD, and 3ivX. The similarity of names is due to their parent—
OpenDivX; all three inherit from the latter in one way or another. This family offers very 
good lossy compression with good quality at high compression ratios.  

Last but not the least, there is On2's VP6—a proprietary technology that is not based on 
any known standard methods. This does not mean that VP6 is necessarily inferior to other 
codecs that use standard methods; interoperability, however, is unavailable. 

There are fewer choices on the audio side. As with video codecs, the interfaces offered by 
Windows and supported by VirtualDub have become very limited and tedious to use. 
Most vendors have moved on to the new DirectShow platform, which has more 
capabilities. The two codecs available at the time of authoring are LAME and Speex.  

LAME is an MP3 encoder, compatible with almost every device having 
playback capabilities.  

• 

Speex is a proprietary format that is largely used for speech encodings; it 
provides good compression ratios for speech at a good quality, but does not 
perform well for music.  

• 

There is a commercial MP3 codec made by Fraunhofer (FhG), but you will only be able 
to find it at locations other than the official website. Last but not the least, there is an Ogg 
Vorbis codec compatible with VirtualDub, but it has not been updated for quite some 
time and is therefore not recommended. 

Most vendors tend to provide playback software for a few platforms (Windows, Linux, 
Macintosh, etc.). These change from time to time so do check each vendor's website to 
see if your target platform is supported. Open standards disassociate a technology from 
any one particular vendor and give more freedom to the end user; we will go into more 
detail on compatibility and open standards in the following section. 
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Interoperability and Open Standards 
Interoperability is a very controversial subject, with many keen fanatics on both sides of 
the issue. It can be defined as the ability to exchange and use information. How does this 
apply to the world of computers? Consider DVDs as an example: once you buy a film on 
DVD, you can play it back on your computer, portable/set-top DVD player, and 
nowadays in your car! All those devices, even though they are different, can read and 
understand the DVD format. This is because DVD is based on MPEG-2—a standard 
developed over many years of research by video experts from many companies and 
organizations. 

MPEG-2 aimed for high quality and high bit-rate applications and therefore has limited 
scalability. Mediums having lower capacity (e.g. networks or digital discs) are unable to 
use MPEG-2 effectively. The next video standard—MPEG-4, was developed with 
scalability in mind and so many more devices are able to decode MPEG-4-compliant 
streams. This includes all of the devices mentioned earlier, as well as cell phones, PDAs, 
and any other device with reasonable processing abilities! MPEG is a body that defines 
open standards; any company or individual can access the standards for a fee. More and 
more companies thus get involved and the end user enjoys a larger variety of products. 
An MPEG-4-compliant video stream should be decodable by any compliant decoder of 
the same or higher processing capabilities—be it software or hardware. The controversy 
lies in the fact that patent fees support the development costs of the standard for 
commercial applications.  

These characteristics guarantee a much greater chance of being able to transfer your 
videos from one device to the other, but they do not guarantee a higher quality than their 
rivals do. It is yet another case of using the right tool for the right job; if you are 
concerned about who is going to be able to play back your video then you should pick the 
codec that uses the standard with the appropriate interoperability attributes. On the other 
hand, if you are most concerned about the perceived quality and you can safely assume 
all the viewers will possess the corresponding decoder then you should use the codec you 
visually like the most, even if it is based on a proprietary technology. 

However, even if you use any of the MPEG-4 codecs listed above to encode your video, 
you cannot play it back on any MPEG-4 compliant device. Although your video will be 
encoded in a supported format, your audio might not be (MP3 should be OK). Even if it 
is, the file format will be different from that of MPEG-4. In other words, the device will 
need to be able to parse the AVI file format, but there are ways and free applications to 
convert an AVI file to native MPEG-4 file (e.g. MP4 UI from 
http://mp4ui.sourceforge.net/). It is best to follow the latter method as MPEG-4 
AVI players might restrict the accepted codecs to one particular vendor. 
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Older Codecs 
Windows ships with several codecs that VirtualDub may use. Launch VirtualDub to see 
what options are available to you. Select Video | Compression (the associated keyboard 
shortcut has changed in version 1.6.0 from Ctrl C+  to Ctrl+P): 

 

The list is populated with all the codecs available to VirtualDub. When you select one, 
VirtualDub will also display any known restrictions such as accepted color spaces on the 
right. In all honesty, the only codecs that you might ever use from that list are Microsoft's 
H.261 and H.263 codecs. H.261 was designed for video-conferencing applications at bit 
rates that are multiples of 64 kilobits per second. H.263 advanced on H.261 resulting in 
higher coding efficiency. Unfortunately, both of them are locked and you cannot use 
them to compress video! Do not sigh; they are not exactly state-of-the-art anyway! 

The same applies to audio codecs; the one that ships with Windows does not permit high-
quality encodings. In particular, the MP3 codec bundle allows encodings of up to 56kbps 
at 24 kHz. At those bit-rates, the MP3 standard cannot perform well enough for archiving 
video; it might be suitable for low-quality Internet video. To check the list of codecs, 
select   Audio | Full Processing Mode and then  Audio | Compression. The resulting dialog 
will look like the following screenshot: 
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You can see the two extra codecs (LAME and Speex) that I have installed; we will learn 
how to install them in the next section. 

Adding Codecs 
Before you go ahead and buy any of the listed commercial codecs, you should try their 
evaluation versions and compare them with the free ones. Most vendors allow 30 days of 
encoding time or a limited number of encodings, so you should be able to encode a few 
of your videos. If you are not satisfied with the output or you feel that the free codecs 
serve you better, go with your instinct—there is nothing to guarantee that commercial 
software will be better than free software! A lot of the time, free software gives highly 
priced software a hard run for money: VirtualDub is a perfect example—it's the king of 
video-processing applications in its range. 

Codecs will often come with an installer, in which case installation is trivial. Double-
click on the executable and follow the instructions. Others will come in a ZIP file, which 
you need to extract; they will also contain a file with the .inf extension. Right-click on 
the file and select —everything else will be taken care of for you. Install

The tables in the previous section are only a starting point showing the most popular 
codecs available. When you get involved with the multimedia community, you will find 
out about less popular and possibly experimental codecs you might want to try. It will 
take a few trials and errors for you to find the codec most suitable to your needs and most 
pleasant to your eyes. 
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Compressing Video 
This section will guide you through the steps of compressing video using the basic 
settings. You will also be introduced to some of the concepts used in modern codecs 
(such as DivX) so that you are better equipped to configure those to your needs. We will 
also touch on the issues of interoperability we mentioned earlier, but this time on a lower 
and more specific level. 

The public interface that the operating system exposes to applications like VirtualDub is 
Video for Windows. This offers a simplistic way of defining the codec options before 
you encode a video. That is, it allows you to specify: 

• A quality factor (0 to 100) 
• The data rate in kilobytes/sec 
• The maximum interval that the stream will not contain a key-frame 

There are two important points to note here:  

1. The data rate is specified in kilobytes instead of kilobits; kilobits are a 
measure commonly used in the world of lossy compression.  

2. The key-frame interval is very important as it will define how precisely you 
will be able to seek in the file.  

If you don't understand why, let me remind you that key-frames are the points in the 
video stream that the codec can decompress independently without decompressing any 
other frames. However, this interface is supported by very few codecs (even some of the 
default codecs do not support this), simply because the configuration is complex. That 
does not mean it is hard to configure modern codecs; we will go through some points 
common in current technologies. Remember that even if you find a codec not described 
here, the defaults tend to work fine for the average user. 

Let's look at this interface so that you know how to use it. Launch VirtualDub, open your 
favorite video and select Video | Compression (Ctrl+P). At the bottom left of the dialog 
you will see the controls shown in the following screenshot: 

 

Usually the data rate will be preferred over the quality setting as it might be necessary to 
impair the video to adhere to the target data rate. Of course, these depend on the 
particular codec and its internal workings—if you are unsure, consult the help pages of 
the codec's manufacturer. 
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The data rate is in kilobytes (kilobits are used throughout the book) so you will need to 
divide the number of kilobits you want to spend each second by8—since each byte 
consists of 8 bits. We will get to the bit-rate calculation shortly. 
It is also a common and good practice to limit the number of non-key frames to ten 
seconds worth of video, since it provides a good compromise between compressions  
and seekability.  

Once you have set the three variables to your liking, select a codec and you are ready to 
start the compression. Just press OK. 

Saving the Video 
To save the video, simply select Video | Save as AVI or press F7. The familiar  Save As 
dialog will pop up and ask you to specify a filename. Once you type in the name and 
specify the path click Save; VirtualDub will now process and compress the file you 
opened using the filter chain and compression settings you've defined. The following 
Progress window will pop up: 

 

The dialog contains some very useful information about the process in progress. The 
  Projected file size is an estimation of the final file size, but do not sweat if it's under or 

above your expectations. This is a very rough estimation and it depends on how many 
bytes the codec spent in recent frames. Most modern codecs utilize intelligent rate control 
algorithms that will try to keep the average data rate to the number you have specified. 
They are able to distribute more bits to complex frames and fewer bits to simple ones. 
The same applies to the estimated total time; the encoding time of each frame will vary 
and so it is hard to estimate the total time accurately. 

Note that it is useful to change the thread priority to a lower level if you are working on 
your computer and simultaneously encoding with VirtualDub—selecting Normal will 
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often cause the computer to stall. If you close this window without clicking on Abort, 
VirtualDub will continue its task. Furthermore, you will notice that the menus of 
VirtualDub are changed while processing. If you wish to make the window reappear 
select Options | Show Status Window. To abort the operation, select File | Abort .  dub

Job Control 
Job control  is a particularly useful feature when you wish to run multiple tasks in series. 
If intensive computing is part of your job, it is often annoying to encode as you work; it 
slows down the process awfully and sometimes stalls the computer, interrupting your 
work and causing frustration. Using job control you can queue several tasks at any point 
in time and then command VirtualDub to run them later.  

To add a task to the job queue: 

• Open your desired video. 
• Add the filters, if any. 
• Select processing mode. 
• Select codec and configuration options. 

 • Click Save As and check the Don't run this job now; add it   to job control so I 
can run it  in batch mode box. 

. • Click Save

Nothing will happen now; the job is already queued and waiting for you to run it. You 
can access Job Control via F4 File | Job Control or by pressing : 
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The dialog has the necessary controls (  Move up, Move down) to order the processing and 
Postpone, , Delete Start, or Abort for the execution. A postponed job will not be executed; 
so once you start running the jobs, you cannot pause the current job and resume it later. 

Another handy feature that VirtualDub's job control provides is to shutdown the 
computer when all the jobs are finished—you can see this in the Options menu. You can 
also save/load job lists from the  menu. File

Calculating the Video and Audio Bitrate 
This will involve a few lines of trivial mathematical calculations and it merely depends 
on the purpose of the encoded video. For example, you will use different bitrates for the 
video on your website and a CD version. We will see how to calculate the bitrate in both 
circumstances. We are mainly concerned with the video, as it will take up most of the 
space of the file, but we will also take audio into account. 

It is obvious that the audio and video bitrate added together equal the total bitrate: 

totalvideoaudio bbb + =  

The total bitrate will depend on whether the medium is the Internet or a CD. The balance 
between audio and video bitrate depends on the content of the movie; you would spend 
more bits for the audio clip of a music video than for the audio clip of a conference video 
recording. This is justified because speech contains lower frequencies than music and is 
therefore easier to compress efficiently. The following table provides a list of bitrates 
normally used for encoding different kinds of content on different mediums. Audio 
bitrates are based on the LAME MP3 encoder and for Internet transmissions, video 
dimensions are downsized. 

Audio/Video Content Type Medium Bitrate 

Audio Speech Disc 64-128kbps 

Audio Speech Internet 32-64kbps 

Audio Music Disc 192-320kbps 

Audio Music Internet 96-192kbps 

Audio Dialogue & Music (Movie) Disc 128-320kbps 

Audio Dialogue & Music (Movie) Internet 64-160kbps 

Video Low motion 
(Conference/News) 

Internet 200-400kbps 

Video Mix of low & high motion Internet 600-1200kbps 
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These values are only an indication to get you started. As you gain experience, you will 
learn to take into account the target audience, target medium, and their capabilities (lower 
bitrates for slower Internet connections, and vice versa). 

You might have noticed that we limit the audio bitrate more than the video range; the 
reason is that video occupies most of the allocated bits and we usually adjust the video 
bitrate with respect to the audio bitrate and total number of bits available. To understand 
this more clearly, we'll work through an example. 

For medium-to-high video resolutions you will be able to fit anywhere from 60 to 120 
minutes worth of video and audio on a single 80min (700MB) CD-R disc. Let's assume 
that the duration of a movie is 90 minutes: 

• Calculate the number of seconds: 90 540060× = seconds 
• Calculate the total number of bytes available:  

byteskbytes 73400320010247168001024700 =× × =  

• First choose the desired audio bitrate e.g. 128 kbps 
• Calculate the number of bytes needed for the audio:  

byteskbytesKBps 884736001024864005400
8

128
=×=×

bytes64552960088473600734003200

 

• Calculate the number of bytes available for the video: 
=−  

• Calculate the number of bytes available for each second of video: 

bytes119542
5400

645529600
=   

• Calculate the video bitrate: 9348
1024

119542
=× kbps 

First we calculate the total number of bytes available, i.e. 700MB. (Most of the time  
we should subtract about 5-10MB from the real size of the disc to allow for the AVI 
overheads and overshoots of the encoders.) Then we choose the audio bitrate, mainly  
for two reasons:  

• Audio is relatively easier to encode and we therefore know what bitrate will 
sound good to our ears. 

• Audio encoders are usually more accurate than video encoders are.  

Having chosen the bitrate we can calculate the space required for the audio of our movie. 
Consequently, we calculate the available number of bytes for the video and the video 
bitrate. The multiplications and divisions by 8 convert from bytes to bits and vice versa.
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If you feel that these calculations are too much work for each of your videos, you may 
find a bitrate calculator useful—you will find several on the Internet. 

Variable, Average, and Constant Bitrate Modes 
Most modern and sophisticated codecs (video and audio) have several encoding modes: 

Average bitrate•   (ABR): The encoder will try to match the bitrate specified, 
but it is free to distribute the available bits unevenly to each frame. In other 
words, it is given the freedom to spend more bits for complex frames or 
scenes and fewer for simpler ones. 
Variable bitrate•   (VBR): The encoder will encode the video at a given 
quality and not try to limit the bitrate. The quality is usually given as a 
percentage or as a quantizer for MPEG and similar video codecs. 
Constant bitrate•   (CBR): The encoder is bound to spend a specific number 
of bits for each frame. In some cases, this works as the upper limit; the 
encoder is free to spend as many bits as necessary, but no more than the 
specified bitrate. This mode has application in networks and is not offered by 
many video encoders. 

In case you are not familiar with the concept, a quantizer is a number that maps a range 
of values. Intuitively, it controls the accuracy of the codec; lower quantizers will produce 
higher quality video. Often, the VBR mode is offered via quantizers; the encoding 
process will not vary for each frame. However, it is important to note that fixed quantizer 
implies constant bitrate! Although the quantizer controls how much data will be 
discarded for each frame, the actual output will vary depending on the frame content. 

Multi-Pass Encoding 
Multi-pass encoding is an essential feature, which is relatively simple in principle. Two-
pass encoding is very common although not all encoders will incorporate this.  

Multi-pass encoding  is a technique that aims to optimally distribute the available bits to 
each frame. Initially when the encoder is fed with the frames it possesses no information 
about the input. While it would be obvious to us that the high-motion scenes or ones with 
high-detailed texture would require more bits, the encoder has no such knowledge before 
it actually reads all the frames. 

Therefore, it is beneficial to scan the video to be encoded in full and collect information 
about each frame. Once the first pass is completed, we can use the collected data to 
encode the frames optimally. Some modern codecs such as DivX 5.2 allow multiple 
(more than two) passes to be executed. While there is some improvement with the 
additional passes, the encoder seems to converge after three or four passes so do not 
spend time for more passes. 
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Encoding with DivX 
This section assumes you have installed DivX version 5.2.1 or later on your computer. 
Although the Pro version of the codec is described, users of the free version should be 
able to take out the additional information. 

DivX was one of the first mature MPEG-4 codecs. To this day it has quite a large user 
base varying from beginners to video compression enthusiasts and movie studios. DivX 
was also the first "brand" to appear on standalone players. DivXNetworks (the creator of 
DivX) has set up a certification program to guarantee that a given device will be able to 
play a DivX-encoded video and vice versa. The program is based on four profiles: 

1. Handheld profile 
2. Portable profile 
3. Home theater 
4. High Definition 

These four profiles control the maximum values allowed for the following parameters: 

• Frame size 
• Bitrate 
• Frame rate 

A device certified with the home theater profile will be able to playback any videos 
encoded with that profile or lower. Not adhering to any of the DivX profiles will mean 
that the video might not be playable on those devices. However if you are only interested 
on playback on a PC platform, the only limiting factor is the processing power of the 
CPU. Let's now see how we can configure DivX to our preferred settings. 

Once you have opened a video in VirtualDub, select Video | Compression and select the 
DivX codec from the list. Then press Configure. On the resulting dialog, press Select 
DivX Certified Profile and do one of the following: 

• Select the profile of the device you are targeting.  
• Uncheck the DivX Certified box to use custom settings. None of the profiles 

allow the use of multiple B-frames, quarter pixel, or global motion 
compensation (GMC).  

Press Next. The following updated dialog will appear: 
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If you have used a custom profile, the video resolution and frame rate controls will be 
disabled and you will be given the choice of multiple B-frames, Quarter Pixel, and GMC. 
In any other case, you will need to enter the dimensions and frame rate of the video for 
the corresponding controls. DivX will be able to determine whether the resulting 
encoding will adhere to the profile you have selected and advise you accordingly. 

Two questions that are probably arising in your mind right now are: 

1. What are these extra tools and why are they excluded from the profiles?  
2. Is it not worth conforming to the profiles to use them?  

They will provide some increase in quality under certain circumstances, but if you want 
to be able to play your videos on a particular device, it is not worth sacrificing the 
compatibility for a small increase in quality. Quarter pixel will calculate and store more 
accurate motion characteristics and increase the video quality at the cost of some extra 
bits. GMC is useful when there is global motion e.g. camera pan. They are excluded 
because they add to the computational complexity and memory capacity requirements 
and consequently add to the cost of the devices. 

Click on the Video tab to configure some of the more advanced features of DivX: 

• Enabling the Psychovisual Enhancements will result in increased perceived 
quality, but this is totally subjective. 

• Do not enable Pre-processing; this is a smoothing filter like the one 
VirtualDub provides. If your source is noisy and you wish to smooth it a little 
to ease the task of the encoder use the VirtualDub filter instead. 
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• If your source is interlaced and you have not de-interlaced it, select  
Preserve interlacing to encode it as it is. If you wish to de-interlace,  
use VirtualDub's filters. 

• Change the max key-frame interval to about 10 seconds worth of video;  
250 frames for PAL and  for NTSC. 300

• MPEG-2 Quantization will result in sharper, and in some cases, more  
blocky video. The default setting (H.263) is less blocky but also less sharp. 

Go back to the General tab: 

• The Encode Performance setting will control how much time the codec 
spends to find the most efficient compressed representation of the video.  
The default setting is standard, but if you have a fast CPU and want to  
stress the codec, select Slow. 
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• Enter the calculated bitrate in the corresponding box—this is the video 
bitrate. If you have chosen to have a custom profile, you will be given the 
choice of quality-based encoding where you select the quantizer used. 

• In encoding mode, I recommend that you use at least two passes. Select 
Multipass 1st pass. If not, select 1-pass. 

• Normally you will not need to alter this setting, but you can force the codec 
to spend more bits on high or low motion scenes by using the bitrate 
modulation slider: 

 

Click OK; you are now ready to encode. If you are only doing a single pass, just save the 
AVI as before. If you're doing more than one pass, the first pass will produce a dummy 
file full of black frames. It is easiest to use the job control for multiple passes: 

• Select Multipass 1st pass in DivX settings; select to save the file, but add the 
job to the job control queue.
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Go back to the DivX settings and select Multipass Nth pass. Select to save 
the file again and queue the job. 

• Repeat the previous step for as many passes as you intend to do—there 
should be a minimum of two. 

Once you have finished queuing the jobs, you can execute it and leave VirtualDub to it. I 
suggest that you try the above sequence of steps with a small (a few seconds) file so that 
even if you make a mistake you will not have to waste a lot of processing time. 

Encoding with XviD 
XviD's configuration (since it is another MPEG-4 codec) is along the same lines as DivX. 
Its open source nature has given XviD the reputation of the codec for advanced users and 
tweaking fans. The user interface has changed almost on every release of the codec; 
sometimes to accommodate new features and sometimes just to give a fresh and easier 
feel. This section will be based on XviD 1.0 (the golden release), but even if you have a 
different version the options will be similar.  

Launch VirtualDub, load a video file, and open the compression dialog (Video | 
Compression). Then select the XviD codec and press Configure. The following dialog 
will appear: 

 

At the top you can see a profile/level selector; these profiles do not correspond nor are 
they similar in any way to the DivX profiles we saw earlier! They are in fact MPEG-4 
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profiles and allow different combinations of MPEG-4 tools, bitrates, and resolutions to be 
used. Without going into too much detail, the default AS @ L5 setting should suffice for 
most of your encodings. If you want to find out more about the different profiles and 
levels, look at the MPEG-4 standard, drafts of which are available online. 

The second control allows you to select single or multiple pass; XviD allows up to two 
passes currently. If you select single pass, you can select the encoding quality via a 
quantizer or bitrate constraint. In the latter case, it will only be an estimate, as the codec 
does not have prior knowledge of the content as in two-pass encoding. If you select two-
pass encoding, you will be able to set the target bitrate or filesize; this would save you 
some calculations. In contrast to DivX, XviD does not allow a bitrate to be specified 
during the first pass, as it is purely a statistics collection process. Much like DivX, XviD 
has its own calculator—notice the calc button. 

Press the button labeled More next to the drop-down menu with the profiles. You will be 
able to select quantization type, interlaced encoding, quarter pixel, global motion 
compensation, and B-frames exactly as for DivX. XviD offers one additional option—

 Adaptive Quantization. If this is selected, the codec will attempt to select the quantization 
matrix most suitable for each part of the video: 

 

The tab labeled Level will provide information for each level that you select: namely, 
suggested resolution, maximum number of macroblocks, maximum processing & bit rate, 
and maximum buffer size. All this is possibly more information than you could ask for. 
The Aspect  tab allows you to define a custom pixel or picture aspect ratio.Ratio
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Press OK to go back and click on Advanced Options: 

 

This dialog incorporates the interface for some of the more advanced features that are 
specific to XviD. Motion search precision and VHQ mode are two settings related to 
motion compensation: the higher the setting, the slower the encoding process and the 
better the results. Unless you have a fast computer and you are selective about your video 
quality, I would recommend sticking with the defaults. If you select chroma motion, the 
compensation will be done in the chroma domain to give better results. 

The  Maximum I-frame interval is the exact same setting as with DivX. Cartoon mode, as 
the name suggests, should enhance animation encodings. The Quantization tab allows 
you to select the minimum and maximum quantizer used for each type of frame. 

MPEG-4 in AVI Interoperability 
We have analyzed the whole interoperability issue and discussed where MPEG-4 stands. 
Even though MPEG-4 streams should be decodable by any decoder of the kind, this is not 
quite the case for MPEG-4 video wrapped in AVI files. This section will briefly explain 
why and how to overcome the problem. 

Every video stream present in an AVI file contains a four-character identifier (FOURCC) 
that identifies the codec used to compress the stream.  

On playback, this identifier is matched against the available codecs and a decoder capable 
of decoding the format is selected.
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For example: 

• XviD uses the XVID FOURCC. 
• DivX uses the DIVX and DX50 FOURCC. 
• HuffYUV uses the HFYU FOURCC. 

Unfortunately, the FOURCC identifier is codec-specific and not format specific. In other 
words, there is no FOURCC to indicate MPEG-4 video. However, it makes sense for 
each codec provider to use its own identifier. As logical as this might seem on first sight, 
it takes away the interoperability advantages of MPEG-4. For instance, although it can 
DivX will not accept to decode XviD video because of the different FOURCC. 

There are three ways to overcome this limitation: 

1. Manually force one FOURCC for all codecs. Ideally, this would be an 
MPEG-4 FOURCC, but since the decoders would not accept this, it will  
have to be one of the MPEG-4 codec FOURCCs. This is a very bad way  
of dealing with the issue as it will once again leave the video file non-
interoperable. 

2. Convert the AVI file to an MP4 file. This is probably the best choice; many 
players support this. The only disadvantage is that currently no applications 
are able to edit MP4 files. 

3. Install a decoder that will volunteer to play all FOURCCs associated with 
MPEG-4 video (see below). 

3ivX provides a free decoding suite that allows you to play both MP4 and AVI files—it 
can be configured to accept DivX and XviD video. Ffdshow and FFvfw are also two very 
good free decoders with similar capabilities. Check out http://ffdshow.sourceforge 
.net/tikiwiki/tiki-view_articles.php. Finally, a very good application to convert 
AVI files to MP4 is MP4GUI, available from http://mp4ui.sourceforge.net/. 

Compressing the Audio 
To configure VirtualDub to compress the audio is a very similar process to that for the 
video. In fact, it's slightly easier as audio codecs have fewer options than video codecs. 
Most of the terminology is common between the two: 

• The data rate is specified in terms of kilobits or kilobytes. 
• Rate is controlled in one of the following (encoding modes): 

o Constant bitrate 
o Average bitrate 
o Variable bitrate 
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Audio is however, a one-dimensional data and therefore quite different in nature from 
video. Therefore: 

• Instead of spatial dimensions we have a number of channels. Mono sound is 
recorded with one channel, stereo sound with two, and multi-channel audio 
with a variable number of channels (e.g. 5.1 Surround has six channels). 

• Instead of frame rate we have sample rate—the number of samples recorded 
every second. Current state-of-the-art codecs are tuned to handle frequencies 
of up to 48,000 Hz, which is the sample rate used in DVDs. Audio CDs are 
sampled at a rate of 44.1 kHz. It comes naturally that audio that is sampled at 
a higher frequency will sound better. In the same way, higher resolution 
video retains more detail and higher frame-rate video is smoother in terms of 
motion. However, when you increase the sample rate you increase the 
amount of data to be coded and this makes it harder to compress the audio 
efficiently. Therefore, a healthy compromise is required. 

We have already seen the VirtualDub audio codec selection and configuration dialog. 
Let's take a second look and notice where all of the above is placed. Launch VirtualDub, 
open your favorite sample file, and then select  Audio |  Full processing mode. The default 
setting is to directly copy the audio stream across whatever processing is performed. This 
is obviously because of VirtualDub's focus on video. Once you have changed the 
processing mode the Compression menu item will become available; select  Audio | 
Compression. Select one of the codecs we installed earlier—LAME or Speex: 

 

Let's take a closer look at the above screenshot. The entries on the right-hand side list 
describe every different format available on the encoder.
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For example, the line   48000 Hz, 154kbps ,     means: ABR Stereo 19KB/s

• The audio will be encoded at a sample rate of 48 kHz. If that is lower than 
your input audio, it will be down-sampled internally by the encoder. 

• The data rate will average at 154kbps approximately. For CBR, the 
advertised bitrate indicates exactly how many bits will be spent to encode 
each second of audio. 

VBR modes are not popular for audio codecs as it is hard to position VBR audio 
chunks in AVI files. 

• The audio will be encoded in Stereo—i.e. two channels. If this is less than 
your input audio, it will be reduced internally. Bear in mind that AVI (and 
therefore VirtualDub) does not support multi-channel audio.  

• The data rate corresponds to approximately 19 kilobytes/sec or 19250 
bytes/sec. 

Multiplexing Audio and Video 
Multiplexing is the joining or mixing of audio and video. If you have captured or 
imported a video then you would not need to multiplex audio and video—it has already 
been done at the recording stage. For most recordings the original audio will suffice, but 
let's look at how you can save, process, and re-multiplex the audio so that you can 
improvise. This process, as much as everything else, is very easy to perform in VirtualDub. 

To save the existing audio from an AVI file (assuming you have launched VirtualDub 
and opened the video in question) perform the following easy steps: 

• Select  Audio | Direct  Stream Copy. 
 • Select File |  Save WAV. 

• Choose a path and filename for the file to be saved. 
• If you want VirtualDub to process the audio before saving it, select Audio | 

 Full Processing Mode and then configure the audio processing as desired. 

Once you have edited the audio you can reload it in VirtualDub in the following way: 

 • Select Audio | WAV . Audio
• Select the .wav file you have exported from the audio processing application. 
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Last but not least, adjust the audio/video interleaving as required: 

• Select Audio | Interleaving or press Ctrl I+ . 
• Check the Enable audio/video interleaving box. 
• Enter the audio skew correction value. If the audio is playing later than the 

video you should be using positive values and vice versa. 

That's it! When you save the AVI file, audio will be processed and saved as required  
by VirtualDub. 

Summary 
This chapter rounded up VirtualDub's capabilities—you should now be able to run a full 
encoding job: from capturing to processing, multiplexing, and encoding. You are now 
fully aware of the possibilities, but feel free to refer back to the steps of each process. In 
this chapter we learned about the following: 

• Old and modern codecs 
• Interoperability—what it is and how it relates to you 
• Where to get and how to install new codecs 
• How to compress the audio and video 
• How to use job control to automate jobs in VirtualDub 
• How to manually calculate the total audio and video bitrate 
• How to configure modern codecs 
• How to use settings of modern MPEG-4 codecs like DivX and XviD 
• How to multiplex audio and video 

That's it! Good luck with your VirtualDub projects! 
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Abort options, capture settings, 56 bitrate calculations, 178 
Add details/Remove noise, 65 black and white video, 97 
alpha-blended elements, removing, 120 black bars, 101 
analog video resource, 26 blurring filters, 84 
Analyse section, DeLogo plug-in, 121 box blur filter, 85 
Analyzer radio button, 46 brightness filter, 98 
antenna jack, 27 buffer, 57 
Append AVI Segment, 76 built-in filters, 81 
append function, 76 burn-in subtitles, 107, 111 
AssumeFps() function, AviSynth, 165 burning subtitles, 111 
ATI All-In-Wonder RADEON 9700 PRO 8X, 

32 
buying a capture device, 34 

attach in container subtitles, 107 C 
audio bitrate, 178 
Audio block placement option, 143 calculating bitrate, 178 
Audio buffer size field, capture settings, 57 Canopus ADVC300, 33 

Capture audio, capture settings, 56 audio compression, 189 
audio processing, 66 Capture menu, 55 
audio settings, video capture preprocessing, 45 Capture mode window, 42 
Audio skew correction setting, 143 capture preferences window, 57 
Automatic analyser group, DeLogo plug-in, 

122 
chroma interpolation, 156 
chroma smoother filter, 86 

AutoTune, TV tuner, 42 chunks, 58 
auxsetup.exe, 161 clipping, convolute filter, 96 
average bitrate, 180 CNR plug-in, 129 
AVIMux GUI, 112 codecs 
AVISource() function, AviSynth, 164 about, 169 

audio codecs, 170 AviSynth 
installing, 174 about, 159 
interoperability, 172 AssumeFps() function, 165 
older codecs, 173 AviSource() function, 164 
open standards, 172 DirectShow playback, 165 
video codecs, 170 DirectShowSource option, 165 

codecs, lossless, 74 installing, 163 
scripts, 163 Color correction group, MSU Old Cinema 

plug-in, 137 separating fields, interlaced video, 166 
source filter, 165 color fill filter, 91 
supported formats, 165 Color filter, 65 
third-party plug-ins, 165 color TV standards, 139 
variables, 164 

 



ComplementParity() function, AviSynth, 166 DV, 28 
composite video output port, 27 DV codecs, 74 
compressing video, 175 

E Compression option, Audio menu, 47 
compression option, Video menu, 52 

emboss filter, 88 constant bitrate, 180 
Enable noise prefilter setting, smoother filter, 

85 
contrast filter, 98 
Convert to fps edit box, 144 

Encode Performance setting, General tab, 183 ConvertToRGB option, 164 
encoding, DivX, 181 ConvertToYUY2 option, 164 
encoding, XviD, 185 convolute filter, 94 
Exorcist plug-in, 130 copy function, 73 
Expand frame to fit option, rotate filter, 90 cropping black bars, 103 
external capturing equipment, 33 custom video formats, 54 
external filters, 83, 114 cut function, 73 
external filters, installing, 114 
external processing, 69 D external subtitles, 113 
externally attached subtitles, 108 damaged files, recovering, 153 
extracting stills, 66 deblend falloff slider, DeLogo plug-in, 121 

DeBlend section, DeLogo plug-in, 121 
F DeBlend, DeLogo plug-in, 116 

Decimate by field, 143 
FadeFX plug-in, 132 De-interlace filter, 65 
Fast recompress processing mode, 153 de-interlacing methods, 148 
field blending, de-interlacing methods, 148 DeLogo plug-in, 116 
field bob, de-interlacing methods, 148 Detail threshold setting, smoother filter, 85 
field interlace, 68 Device Settings tab, Video Source dialogue 

box, 49 field swap, de-interlacing methods, 150 
file information, 71 Digital Video, 28 
File menu, 44 digital video resources, 28 
fill color, rotate filter, 90 digitizing, 25 
filter radius option, box blur filter, 85 Dimensions filter, 65 
filters Direct Stream Copy, 76 

about, 79 Direct stream copy processing mode, 153 
Add details/Remove noise, 65 DirectDraw acceleration, 60 
additional filters, 114 DirectShow playback, 165 
box blur, 85 DirectShowSource function, AviSynth, 165 
brightness, 98 Disable Windows write buffering option, Disk 

I/O, 59 built-in, 81 
chroma smoother, 86 

Disk I/O option, capture, 58 Color, 65 
divide by 16 rule, 104 color fill, 91 
DivX, encoding, 181 contrast, 98 
Dot Crawl plug-in, 130 convolute, 94 
Drop % limit field, capture settings, 56 cropping, 103 

De-interlace, 65 DS PYRO Professional Firewire card, 32 
Dimensions, 65 duration, capture, 59 
emboss, 88 
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external, 83 image preprocessing, 41 
flip, 89 importing multiple formats, 165 
gaussian blur, 84 Individual inclusion section, MSU Old Cinema 

plug-in, 137 invert, 91 
levels, 100 Install handler option, auxsetup.exe, 161 
logo, 93 installing capturing devices, 35 
motion blur, 86 installing codecs, 174 pipelines, 80 

installing plug-ins and filters, 115 resize, 104 
interlaced sources, 146 rotate, 90 
interlaced video, separating fields, 166 sharpen, 87 
interlacing, 146 smoothing, 85 
interleaving option, 142 temporal smoother, 86 

threshold, 97 internal capturing equipment, 33 
FireWire card, capturing devices, 32 interoperability, 172 
FireWire port, 28 invert filter, 91 
flip filter, 89 
folding, de-interlacing methods, 148 J frame rate conversion, 67 
Frame Rate menu, 143 job control, 177 
Frame rate option, capture settings, 56 

K frame rate, reducing, 143 
frame rates, 140 

kernel matrix, convolute filter, 94 frames, extracting stills, 77 
key frames, 70, 74 frames, selecting a range, 74 

frameserver mode, 162 

L frameserver setup, 162 
frameserving, 69, 159 

LAME, 171 Full processing mode, 153 
levels filter, 100 
light source direction, emboss filter, 88 G Logo Away plug-in, 123 
logo filter, 93 gaussian blur filter, 84 
logos, removing, 116 graphics card, capturing devices, 32 
logos, superimposing, 93 grayscale video, 97 
lossless codecs, 74 

H Luminescence Band plug-in, 135 

M Halftone plug-in, 133 
hex editor tool, 155 

Mask properties group, 118 histogram, 54 
maximum file size, capture, 59 HSV model, 99 
Mercury Firewire card, 32 Hue Cycle filter, 134 
MJPEG codec, 51 Hue/Saturation/Value model, 99 
motion blur filter, 86 Huffyuv codec, 51 
MPEG-2, 172 

I MPEG-4, 172 
MSU Old Cinema plug-in, 136 

image output filter dialog, 77 multi-pass encoding, 180 
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multiplexing, 191 processing a video, example, 69 
multiplexing subtitles using AVIMux GUI, 112 processing functions 

append, 64 
copy, 64 N cut, 64 
field interlace, 68 Next file ID, File menu, 45 
filtering, 65 noise reduction, 53 
frame rate conversion, 67 NTSC, 139 
frameserving, 69 NTSC to PAL, 67, 144 paste, 64 
sound processing, 66 

O Projected file size, saving videos, 176 
Psychovisual Enhancements, 182 

offset, color filter, 92 
old movie effects, 136 R open standards, 172 
Operate in luma instead of RGB option, levels 

filter, 100 
re-compressing a video, 151 
recovering damaged files, 153 

optimizing your system, 38 Re-derive keyframe flags option, 155 
ordering, filters, 81 Region Remove plug-in, 126 
Oscilloscope radio button, 46 removing logos, 116 

removing solid elements, 117 P Repair property, DeLogo plug-in, 117 
resize filter, 104 PAL, 140 
RIFF chunk tree, 155 PAL to NTSC, 67, 144 
rotate filter, 90 paste function, 73 
rotation angle, rotate filter, 90 Pinnacle Dazzle DVC120, 33 

Pinnacle DC1000, 32 
S Pinnacle Studio MP10, 32 

pixel depth, 48 
Sample Video option, DeLogo plug-in, 122 pixellate plug-in, 136 
saturation, 99 playback rate, changing, 165 
saving videos, 176 playback speed,changing, 141 
Scan video stream option, 155 plug-ins 
scripts, AviSynth, 163 Alidator plug-in, 128 
SECAM, 140 CNR filter, 129 
Select a Video Source drop-down, 42 DeLogo plug-in, 116 
Select audio compression window, 190 Dot Crawl plug-in, 130 

Exorcist plug-in, 130 Select range dialog, 73 
FadeFX plug-in, 132 select video compression window, 52 
Halftone plug-in, 133 select video compression wndow, 173 
installing, 115 selecting a range, 73 
Logo Away plug-in, 123 SeparateFields() function, AviSynth, 166 Logo filter, 128 

separating fields, interlaced video, 166 MSU Old Cinema plug-in, 136 
set audio compression, 47 Pixellate plug-in, 136 
Set capture file option, File menu, 45 Region Remove plug-in, 126 
Set custom format option, Video menu, 54 preprocessing, 41 
Set selection end, 73 Previous file ID, File menu, 45 
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V Set selection start, 73 
shadows, removing, 130 

variable bitrate, 180 sharpen filter, 87 
variables, AviSynth, 164 smoother filter, 85 
vdf files, 114 Soft Edges group, Region Remove plug-in, 127 
vdr files, 161 solid elements. removing, 117 
Version() function, AviSynth, 163 source filter, AviSynth, 165 
video bitrate, 178 Speex, 171 
video capture equipment spill drives, 60 

All-in-one card, 32 Spill System, 59 
analog resources, 26 Spill System Setup, 59 
Composite Video port, 27 start frameserver, 162 
connecting capture equipment, 36 stills, extracting, 66 
digital resources, 28 stills, extraction, 77 Digital Video (DV), 29 stop conditions, capture, 57 Firewire card, 32 

streaming video, 31 graphics card with S-Video Input, 32 
subtitles installing capture equipment, 35 

about, 107 internal v/s external, 33 
burning in, 111 optimizing your system, 38 
creating, 109 streaming video, 31 
external, 113 S-Video port, 28 
multiplexing using AVIMux GUI, 112 TV tuner cards, 31 
types of, 107 video capturing, internal v/s external, 33 

superimposing images, 93 video color depth, 156 
S-Video port, 27 video compression. See compressing video 
synchronizing video with audio, 58 Video for Windows, 175 
system optimization, 38 Video Format dialogue box, 48 

video formats, unusual, 54 
T video settings, video capture preprocessing, 48 

Video Source window, 42 
temporal smoother filter, 86 VirtualDub FrameServer, 161 
The Filter Graph won't talk to me error, 165 Volume meter dialogue box, 46 
third party plug-ins, AviSynth, 165 VUMeter radio button, 46 
threshold filter, 97 
timing option, sychronizing, 58 W TV tuner, input source, 42 
TV tuners, capturing devices, 31 watermarks, removing, 93 

Windows mixer option, Audio menu, 45 
U 

X unfolding, de-interlacing methods, 148 
Uninstall handler option, auxsetup.exe, 161 XviD encoding, 185 
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