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The new multimedia functions in AQUAD 6 allow to analyze multimedia data with the same procedures as text
data.  Therefore, we will later describe these procedures like coding or linkage analysis in detail for texts as
data, and mention only additional options or exceptions for multimedia data.  These data files may consist of
sound or audio data (for instance, tape recorded interviews), video data (for instance, video recorded
classroom interactions during cooperative learning) and graphic material such as digital photographs or
scanned drawings (for instance, patients' drawings of their dreams).  As most important advantage these new
functions in AQUAD 6 help to save remarkable amounts of time and money until now necessary for the tedious
work of converting sound- or video-recordings into transcriptions, nothing to say about avoiding the danger
to loose valuable information in the process of transcribing them.  Instead, you will now be able – after coding
your data – to move rapidly and exactly with a single mouse click to any important event recorded in your
data.

Nevertheless it is possible and recommended to transcribe additionally some critical data segments even
within AQUAD while you are analyzing your data.  You may also add memos to code files related to
multimedia data. But you are no longer forced to reduce, for instance, video-taped observations to behavior
ratings or descriptions.  In AQUAD you mark the beginning and the end of relevant scenes and add meaningful
codes. Afterwards you can analyze and retrieve these scenes with the same functions applicable to text data.

However, before you start an analysis of multimedia data you may have to convert your data files into
formats, which AQUAD is able to read – just as is the case with text files.  How to do this will be explained
in great detail in the following paragraphs.  If you are not familiar with multimedia in PCs, you may feel that
some of these procedures seem to require a lot of learning.  But we can assure you, that after applying these
procedures once or twice successfully to your own data, the steps from an audio- or video-tape to a
multimedia computer file will appear almost self-understanding and become a routine.  In any case, the time
invested in learning is much more than compensated by time saved for the "real job" of data analysis, because
you no longer have to transcribe your data.  
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Digital pictures and graphic files can be analyzed directly in AQUAD.  However, at the moment the software
is equipped only with a routine to import graphic files which come in the format "*.jpg" – but any graphic
program that comes with scanners, digital cameras, etc. is able to save (and mostly to convert, too) graphic
files in this format.  As basic rule for analyzing pictures and graphics in AQUAD, please remember to save
them as

.jpg 

files. Thus you can compress them and work with small, easily manageable data files.  Other graphic formats
like, for instance, *.tif or *.bmp consume much more memory space. Meanwhile practically all graphic
processors and most graphic viewers are able to convert a great number of different graphic formats.
Therefore, we found it superfluous to inflate AQUAD unnecessarily by otherwise easily available conversion
routines.

Graphic files are opened in AQUAD following the same steps you are used from working with texts.
Maximal dimensions for pictures are 480 x 480 pixels; if you try to files with larger dimensions, the pictures
are automatically and proportionally adapted to the available screen space.  If you want to modify size, format
or other properties of your graphic files, you will find helpful software on freeware pages in the Internet, in
CDs accompanying many PC journals, and on many university servers.

We have good experiences with the program "Irfan View" by Irfan Skiljan.  For non-commercial use, for
instance, in scientific research projects, you can download this program as freeware from

http://irfanview.tuwien.ac.at or
http://aranea.tucows.com/files2/iview380.exe
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Audio recordings, which are stored in analog formats on cassettes, records or other storage media, are run
through a process of digitalization and converted into a format computers can handle directly.  Because the
analog frequencies on the original data carrier are converted into digital signals, this process is called A/D
conversion.  As hardware you need for this conversion a sound card, which is able to import audio data
through an "Audio In" connector (on most soundcards for 3.5 jacks). This input channel should be configured
with the parameters
 

44,1 kHz, 16 bit stereo

corresponding to CD quality.  Modern sound cards all fulfill these requirements.  Should your initial audio
data come from a DVD, you may need 48 kHz as setting, which may be not available on older sound cards.
The manual of your sound card tells you about these technical details.  Just try an A/D conversion and
compare the quality of the digital product to the original recording.  Many computer main-boards come with
built-in sound chips, which are usually sufficient for A/D conversions and later work with AQUAD.

You import the analog data in most cases from a tape deck by connecting its "Line Out" jack with the
"Line In" jack of your computer.  Import and conversion are controlled by a software recorder, which comes
on CD with most sound cards or can be found on the utility CD (directory "sound", "audio" or a correspon-
ding label) of your computer.  If you do not own a program of this type, it is easy to look for an audio recorder
as freeware on the Internet.  You will surely find one and be able to save money.

By the way, an often overlooked possibility is to record audio data (for instance, a group discussion)
directly with your computer.  You just need to connect a microphone to the "Micro" jack on the sound card
or somewhere on one of the sides of your notebook and start the software-recorder as described below.

Software recorders are basically handled the same way as their tangible counterparts, i.e. usual tape
recorders.  There is a button symbolizing a record key.  Just click on it with the mouse and press down the
"Play" key of your tape deck (or from which device ever your audio data come).  To terminate the recording,
click on the software recorder's button "Stop" and save your digital audio file with an appropriate name.  You
will find this file then on your hard disk as an uncompressed audio file with the extension "*.wav" added to
the name you have chosen for saving it.  However, you should be aware that in this format

74 minutes (about a complete CD) of sound recording will need 
about 650 Mbyte space on your hard disk.

The capacity of your hard disk for data transfer should be high (and even higher, if you want to digitize
videos).  If you notice errors, mostly tiny "holes" in your recording, a slow hard disk may be the most
probable reason.  We recommend to install a large separate hard disk, where you do not (!) install any system
data or executable programs, but just your audio- and video-files.  However, even large hard disks reach the
limit of their storage capacity, if you analyze many audio-taped interviews – nothing to say about video
recordings.  Therefore, digitized recordings should be converted from the original .wav-format into the
common compression format MP3 (exactly: MPEG-I Layer 3).  If you are familiar with MP3-conversions,
just skip the following paragraphs.

The audio format MP3, a development of the Fraunhofer Institute, allows to compress audio files by a
factor of about 10 without reducing notably their quality.  Conversion routines let you decide, which level of
quality and consequently how much storage space you want for your audio files. As an example,

a complete CD = 74 min play time contains
70 MB of sound data with a quality level of 128 kbp/s (kilo bit per second).

This level corresponds more or less to the quality of regular CDs and is totally sufficient for sound
documents.  You see, compared to WAV-files, MP3-files need about 10 times less disk space.  If you work
already with an MP3-encoding program, just continue to use it for your AQUAD project. Most of these
programs allow direct compression and recording in MP3 without the detour of recording first in WAV format.
Some sound cards come with software of this type.
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If you do not have appropriate software, we recommend the freeware MP3-program "lame" (laime ain't
no mp3 enocoder).  You will find it in the Internet under

http://lame.sourceforge.net/

In the homepage of lame are also links to graphic user interfaces (GUIs), which support the handling of
lame (see http://lame.sourceforge.net/links.html). You may also look for a Windows binary for command line
operations and a GUI at http://www.mp3-tech.org/

Command: lame -h -b 128 inputfile.wav outputfile.mp3  (see figure below).

If you are not familiar with command lines, verwenden, just apply a GUI with following settings:

CBR = constante bit rate; never (!!) use VBR = variable bit rate for audio data, because all you
achieve are problems, particularly in connection with video data.Bitrate = 128 kbp/s

file name = name of the initial WAV file + extension .mp3

If you know how to work with command lines or batch files, activate lame as shown in the figure below
(the root directory of AQUAD in this example is E:\Demo_AQUAD6, the initial sound file is
Demo_AQUAD6.wav, the compressed file will be Demo_AQUAD6.mp3):

Depending on the speed of your computer, you will soon get an MP3 file ready for playing directly (like
WAV files) in AQUAD.  Then you can begin with your real work and analyze your audio data.
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If you want to convert video recordings, you have to consider more details, but the procedure becomes a
routine, too, after a few repetitions.  Principally, we have to differentiate between

analog and digital

video data.  Probably you are familiar with analog videos, for instance, recordings in usual VHS recorders
or VHS camcorders.  Their products must be digitized for analysis in AQUAD.  DV (Digital Video) cameras
produce directly digital recordings.  If a DV camera is available for your project, you should use this camera
in any case, because it offers some essential advantages:

• Higher video resolution (720 x 576 pixels in full resolution according to the European PAL norm and
25 fps = frames per second, whereas VHS videos come only with 320 x 240 pixels or as S-VHS with 640
x 480 pixels); and therefore

• higher quality;
• only a minimum of preparatory work. Above all, of course, you do not have to digitize the recordings.

The DV is just copied from the camera to your hard disk through a Firewire connection (jacks usually
are available both in the camera and your computer).

• All you have to do is to compress the recording from the original DV format to the space-saving DivX
format.

• Video recording in the field is less conspicuous and bothersome, because DV cameras are small and
flexible to use, whereas VHS cameras are large, heavy, and they produce recordings, which have to be
run first through a procedure called "capturing", then also compressed to the DivX format before you can
work with them in your computer.

Unfortunately, we cannot describe in this manual neither how to handle recordings in the American norm
NTSC nor how to apply procedures like "inverse telecine" or de-interlacing" often necessary in this case,
because we do not own and never needed NTSC capable hardware.  If you want to use AQUAD in the  NTSC
realm or if you have to analyze NTSC recordings anywhere, please, read the information available in the
Internet pages listed below.

Video recordings consist of two components: the actual visual data, that is, the video stream, and the
corresponding sound data, that is, the audio stream.  Depending on the type of your original recording (analog
or digital) different procedures are necessary: for analog recordings you need a two-step procedure, which
treats both streams separately during the first step, and puts them together (called to "multiplex") then in a
second step.  The components of digital recordings are processed (for instance, compressed) simultaneously.

In both cases you need much empty space on your hard disk until the compressed end product is
available.  You may reckon on about 20 GB (Giga-Bytes!) for a 1½ hours video recording in DV quality.  In
addition, you should have a modern UDMA-66 or UDMA-100 hard disk and main board, which allow access
to the hard disk independently of the computer's CPU.  Of course, hard disk and main board must be
connected by 80-line UDMA cables, otherwise you may loose data or even provoke the system to crash.
Processing of videos is a hard test of your computer's capacity to handle really large amounts of data really
fast.  But don't worry, modern PCs fulfill these demands.  In addition, you should take care that your video
files are written on a separate, empty hard disk or disk partition, because only under this condition the
complete file is written unfragmented or in one piece.  To write and to read again the distributed fragments
of a file consumes additional processing time – and the more fragmented a hard disk becomes under
WINDOWS, the slower it will work.

For practical reasons, the original video files should be converted into a less space consuming format.
The reduction in quality of visual and sound information can be neglected, if we chose appropriate parameters
(details see below) for the conversion procedures – and do not want to broadcast our recordings, but analyze
them assisted by AQUAD.  The audio component is converted to the format MP3 (see paragraph 4.2), for the
video component we apply a codec named DivX.  Both components are reunited in WINDOW's video format
AVI.  You can watch the final product, that is, the AVI-file in AQUAD, but also with the tool "Mediaplayer"
that comes with WINDOWS.
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Principally, AVI is just sort of a box or exactly a wrapper-format that determines how the audio stream
and the video stream are arranged within the file – without demanding explicitly which codec, that is which
algorithm of audio/video compression you have to apply. It is up to you to make this decision. In this manual,
we confine ourselves to describing the combination of MP3/DivX, because thus you avoid (almost) any
additional costs for software. 

In the next two parts of this chapter (4.4 and 4.5) we describe how to convert video formats step by step
and tell you, which soft- and hardware is necessary.  First, we explain the conversion of DV to AVI (with
compressions DivX/MP3).  Then we describe the somewhat more complex conversion of analog (VHS) video
files to AVI files.  How much time you will need depends on the speed of your PC and its components. In this
respect, quantity – here the CPU's speed expressed in Ghz, memory and hard disk capacities – really is an
advantage, particularly if you "capture" analog videos and if you apply compression codecs (like DivX). After
converting your data, you can burn all audios/videos on CD or DVD, but we strongly advise against (!!)
analyzing these data from CD or DVD in AQUAD. During this work, you will over long periods of time listen
to or watch the same scenes again and again and compare them with some similar or related scenes, that is,
the CD/DVD drive has to read short data segments at various locations on the disk surface again and again.
These drives, however, are built for continuous play and wear out much faster then expected, if you use them
for "stop-and-go" data traffic. Therefore, you should analyze your data from the hard disk and apply CDs or
DVDs only to file away your data for security reasons (which is strongly recommended!). 
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As hardware equipment you need:

• a DV camcorder;
• in your PC a digital video card with firewire (IEEE 1394) connector 

or simply a firewire jack (if necessary on a separate firewire PCI-card);
• a hard disk (at least UDMA-66) with a minimum of 30 GB free space (for 1½ hours video data)

In addition you need the following software tools:

• a program to handle the firewire functions of your PC.  If you have built in a separate card,   it came
with this software.  Any software video editor offers the necessary functions; you plug in the firwire
cable from the DV camera, click on the video editor's "Import" button – and your computer manages
the data import from the DV tape in your camera).

• Virtual Dub (Freeware under the rules of GPL: http://www.virtualbdub.org)
• DivX Codec, at least version 4.12 or 5.0.2 (free-/shareware: http://ww.DivX.com)
• lame mp3 encoder (lame ACM file – this is not the Win32 Binary described above).  This software

is available (download) at 
http://www.afterdawn.com/software/audio_software/audio_encoders/lame_acm.cfm

              (This link is not underlined to keep the "_" characters visible). 

If you work with WINDOWS 98/98SE or WINDOWS 95, please read now the digression "WINDOWS version
with the file allocation system FAT32."

We do not describe here how to handle software video editors or firwire cards, because there are to many
versions and variations available. Please, read the manual of your firewire or video card and/or video editor
program how to transfer video data from a DV camcorder to the hard disk of your PC. As mentioned above,
it takes nothing more than plugging in the cable, switching on the camera (in VCR mode), and clicking with
the mouse on a button. Do not push the "Play" button on your camera - this is done virtually by the software.
Fundamentally, to transfer video data means to copy them from the camera to the hard disk; therefore, this
procedure takes as much time as the original recording and does not delete anything from the DV tape.  The
resulting copy on your hard disk has the format AVI – but was compressed by a specific codec used by the
DV camera and consumes much more disk space than is necessary for the quality of video data for analysis.
The same is true for the audio data in the resulting AVI file.  That is why we continue the preparations for
analysis by converting both data streams together into a less space consuming format. 

Now it is time to install the DivX-codec, which you have downloaded from the Internet (address see
above).  Double click on the .exe file and follow the instructions of the installation routine.  There are no
decisions necessary, just accept the default settings.

	�	���
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The second codec needed is "lame" (see above).  You have to unpack "lame" (it comes as .zip file) and install
it.  Among the unpacked files you will find one named "LameACM.inf," which organizes the installation of
the actual tool "lameACM.acm".  You click with the right mouse button on this .inf file (for instance, within
the WINDOWS Explorer) and then within a small additional context menu on the option "Install."  That is
all you have to do.  If there is no error message, lame is available for further procedures.

Now we can start the conversion software VirtualDub.  This software is just copied into an appropriate
directory – you need neither to install this software nor any of the various additional plugins.  However, the
specific DV codec for your camera must be available in your computer, otherwise VirtualDub cannot open
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your video recording.  Usually this codec was already installed automatically, while you installed the software
video editor that earlier copied the DV from the camera to the hard disk.  If VirtualDub complains in rare
cases that it is unable to open your DV, you have to install the missing codec manually. There are only a few
DV codecs in use and it is easy to find them in the Internet, most probably on the pages of the manufacturer
of your DV camera.  

Here now are the steps that lead from the copy of your video recording on the hard disk of your computer
to a much smaller AVI-file ready for analysis in AQUAD:

Start VirtualDub by double clicking with the left
mouse button on the file name VirtualDub.exe and
open the initial *.avi file by clicking on

-> File
 -> Open video file

Then get access to the audio stream of your DV
by selecting 

-> Audio 

-> AVI audio

and initialize its conversion by selecting

-> Audio

-> Full processing mode.

For the audio compression you have to select an audio codec, in our case lame: With the mouse button you
mark

-> Audio 

-> Compression.
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In this following window you select
in the left box the encoder "Lame
MP3" (or "Lame MP3 encoder
(ACM)").

In the box on the right side you
click on the settings "44100 Hz,
128 kbps CBR, Stereo." 

If no settings are visible in this box,
just mark the check box "Show all
formats."

All done, you click on the "OK"
button. 

To activate the conversion of the
video stream, select now

-> Video
-> Full processing mode.

If you want to change the screen size of your
video, that is, if you want a smaller picture on the
screen (enlarging is not worth while, because this
is done only by adding interpolated information;
thus you do not see more details, but you need
much more disk space), you go to the "Filters"
section and start by selecting

-> Video -> Filters,

then

-> Add,

-> resize

and finally

-> OK.
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Of course, we have to determine appropriate settings now
for width and height:
Here, the values (pixels) 

-> 320 and -> 240

were entered. In addition, the conversion algorithm has to
be selected, here 

-> Precise bicubic (A=-1.00)

Just select the same procedure.

At the moment AQUAD reserves screen space for video dimensions of maximally 480 x 480 pixels (In
preparation: 720 x 576 pixels for screen resolutions greater than 1024 x 756 pixels).

What is left to do now is a mouse click on the
OK button.

In case you see  more or less large black margins
around your video when you play it, you could
choose the function

-> Cropping.

Cropping eliminates superfluous parts of the
picture, for instance, those black margins, which
also need storage space on the hard disk. Look for
a light video frame (no black margin areas within
the picture!) by moving through the video with the
slide control below the picture and adjust the
margins. Finally, you confirm your settings by
clicking the "OK" button.

Now we are ready to compress the video with the
DivX-codec. First we select

-> Video 
-> Compression

then we decide about an algorithm for com-
pression:

-> DivX 5.0.2 PRO Codec

and click on the button

-> Configure.
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The computation of the new version of your video takes two steps.  You find details in the digression
paragraph "The DivX codec" (chapter 4.6).  To explain some of the following settings in advance, we
describe here only the meaning of "key-frames" in a video: 

During compressing a video, the codec determines changes between each single picture ("frame") and
its preceding frame.  Only information about changes is saved, not the unchanged parts of the picture.
However, from time to time the codec saves a complete frame again, the so called key-frame.  These key-
frames are necessary, if we want to jump directly to a particular scene, for instance, when selecting a code for
replaying the corresponding video sequence:  The program can jump directly only to key-frames – and all
other pictures have to be reconstructed from the information about differences/changes, that is, they must be
computed.  This means waiting, particularly if a computer is not very fast.  The default setting of DivX
therefore adds a key-frame every 12 seconds (= 300 frames).  This is not sufficient for smooth scrolling
through a video and for differentiated coding.  We recommend to place a key-frame twice per second or – at
25 frames/second – to save each 13th frame as key-frame.  Of course, the compression is thus less efficient,
but you do not get annoyed and waist time for waiting when you are analyzing your video.

In the DivX window you select first

-> General Parameters

(click on the second tab) and enter

the recommended key-frame interval of 13 frames:

Max. Keyframe interval = 13

None of the other settings must be changed. 

Then you click on the first tab (upper left corner) "DivX Codec"
and adjust the details for a first and a second computation run
(first/second pass) as follows:

You select here 

-> Variable Bitrate Mode
-> 2-pass, first pass

Below you enter names for log-files.  It makes sense to use always
the name of your video, but to attach different extensions and to put all
files of this video into the same directory, for instance:

for the log-file     -> "Videodatei.log"
for the MV- file  -> "Videodatei.log.mv"

Then you determine the bit rate of the new video;
an adequate setting would be

-> 1200 kbps
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Original recordings of good quality (like videos from DV cameras) lead to good results even with bit rates
between 900-1200 kbps, while low quality analog recordings never make up for initially missing details by
high compression bit rates! 

After confirming your settings twice by clicking on the "OK" buttons in these windows you come back
to the start screen of VirtualDub.

Back in the VirtuelDub window you have two
possibilities to continue: Either you press the F7
key on your computer keyboard or you click in the
VirtuelDub window on

-> File
-> Save as AVI

Enter a name ("name.avi") for your video and
mark, whether you are determining the settings for
the 1stpass or the 2ndpass (see the alternatives in
the selection box). 

In both cases you must not forget to mark the white checkbox below the field, where you entered the file
name of your video; the checkbox is labeled differently, depending on theversion of VirtualDub: "Don’t run
this job now; ..." or "Add operation to job list ... ."  

If you forget about this checkbox, VirtualDub will start its job immediately – whether you have set
already all parameters for both runs or not. 

After entering the settings for 1stpass in VirtualDub, you return to the settings of DivX (see above: Video
->Compression) and select 2ndpass. Do not change any other settings, above all, do not modify the names
of log-files, just select 

-> Variable bitrate mode -> "2 pass, second pass"

and confirm your settings by clicking on "OK".  Then you save (see above: F7 or ->Save as AVI) the name
for your video in the second run, for instance as "name-2.avi."  Again you must not forget to mark the
checkbox "Don’t run this job now; ..." or "Add operation to job list ...."  Finally you confirm all settings with
"OK".
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Now at last you can have your computer produce a smaller
version of your video.

Select 

-> File, then in the lower part

-> Job Control (or press the F4 key).

In the following window (see below) you mark the first of the two jobs listed there (Job 1; ..._1stpass.avi
– then name depends on what you have entered earlier) and click on "OK".  VirtualDub starts its work and
converts automatically your video in two runs.

Depending on the speed of your PC you have to wait a while, because the complete video is now
processed two times. If you work with a slow PC, it is a good idea to start the whole process in the evening
and get the compressed version of the video ready next morning.  

New CPUs (speed > 2 Ghz) are able to process AVIs in real time or even faster.  If other processes, which
need much computation, are running at the same time on your computer you will need much more time.
Therefore, you should run only the conversion job on your PC – particularly because a crash of any other
program  could interfere with the conversion job and you would have to start it again from the beginning.

After VirtualDub signals that it has finished both runs, you can try to open the final product (2ndpass)
with WINDOWS' MediaPlayer. If there are no problems, that is, you see your video and hear the sound
synchronously, your recording is ready for analysis in AQUAD.
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As an alternative you can select in the DivX
window the possibility to convert the initial video
in one step only:

-> Variable bitrate mode
-> "1st pass."

While you gain time you probably lose quality
and compression, that is, you need more disk
space, because there is only one computation run.

If you want to experiment with codec settings, you should confine all conversions to a maybe 2-minute
scene from your video and try various settings or plugins of VirtualDub (-> Video -> Filters; cf. above:
"resize").  You select, for instance, the first 3 min 20 sec of your initial video by marking

-> Video -> Select Range.

Within the settings of "Frames" you enter a video
segment from frame 0 to frame 5000 (which corresponds
at a rate of 25 fps to 200 seconds). Confirm these settings
by clicking on  "OK". Your original video is kept
untouched, but you get in a short time a short AVI-copy,
which demonstrates the effects of your filter selections.
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Analog video recordings also contain video- and audio streams, which we have digitize both.  There are
several different scenarios how to achieve these conversions necessary for data analysis in AQUAD.  In any
case, you need the following hardware equipment:  

• much memory (RAM) space – at least 256 MB or more.
• a fast CPU (for software MPEG-2 encoding at least (!) 1 - 1,3 Ghz Pentium III or AMD Athlon)
• a fast hard disk (at least UDMA-66) with much storage capacity (for transferring the initial recording

from the DV camera to the disk you should reckon with 20-30 GB disk space for 1½ hours, depending
on the camera's codec).

The "capturing" itself, that is, the conversion into digital format is realized in a special capturing card,
which must have a "Video IN" connector for analog data.  Most of these cards process the audio stream via
the "Line IN" jack of the sound card in your computer.  Details were described in paragraph 4.2 (see above).
The conversion scenarios differ – above all in terms of money – depending on the features of the capturing
card. Principally, you do not need an expensive video editing card but only a cheaper TV-card, if all you want
to do with your videos is analyze them in AQUAD.  You should differentiate between three possibilities:

(1) TV-cards to watch television on your PC
They are relatively cheap and include usually capturing functions. However, the compression rate is not
the highest, therefore the digital product consumes much disk space – but big hard disks are nevertheless
much cheaper than video editing cards, which come with there own chips for encoding (hardware
encoding). An overview on hardware necessary for encoding with VirtualDub is available on the
website of VirtualDub: http://www.virtualdub.org/docs_capture 

(2) Graphic cards with Video-IN connector
If you are about to buy a new computer or graphic card, this is a clever solution, if medium quality of the
resulting digital videos is sufficient – which is true for the analysis in AQUAD.  You should be aware,
however, that there are various chips for graphic cards. These chips mostly convert the analog video input
into a digital output by applying software codecs according to the MPEG-1 or MPEG-2 norm (which
needs very much computations; CPU >1 Ghz necessary).  Usually you find one of the following chips
on these cards: Rage Theater from ATI, the new SA chip from Philips or a Brooktree chip, which is
already somewhat longer on the market. You find detailed information on the homepages of the
manufactorers of graphic cards or of computer journals.

(3) Video editing card with analog (and digital) connector
This solution is the most expensive of our three suggestions, but guarantees best quality.  However, you
must keep in mind, that a digitized video can never be better than its analog source.  Do not believe in
miracles, even if some plugin filters promise to cause miraculous effects.   If the source frames are out
of focus, blurred or otherwise technically poor, expensive digitizing hardware does not offer much
advantages over cheaper software solutions – except speed.  As time is money, the higher costs of video
editing cards will pay off in a research project, where you have to capture many analog video recordings.
Of course, if you need semi-professional quality for other reasons than data analysis, an editing card is
your choice anyway. 

Some of these cards have both analog and digital connectors, which really enhance the options for
further elaborations.  In addition, cards on this price level come with semi-professional editing software,
for which you will have to spend a lot of money, if you buy it separately.  However, in our opinion
usually it is worth wile to buy a video editing card only if you have more in mind with your recordings
than analyze them.

As to speed, video editing cards have built-in encoder chips (hardware encoding), which produce
in real-time a  MPEG-2, MPEG-1 or Motion-JPEG (MJPEG) compression of your video.  How to
operate these cards is described in their specific manuals.
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In case you have a video recording encoded in MPEG-2 on your hard disk (for instance, after
capturing  an analog video source with a TV- or graphic card), please read the paragraph on "MPEG-2
as source data" (within paragraph "4.5.2 Capturing via graphic card with Video-IN entry and software
MPEG-2 encoding"). 

To support your decision-making, we add a list of key questions:

• How much money are you able or willing to spend for your project?
• Which quality and format (analog/digital) do your initial videos have? 
• Do you want or need to do anything else with your video recordings than capturing them?

Subsequently we describe the scenarios (1) and (2) for video capturing in detail. Please, get additional
information in the Internet.  You will find ample information about the topic of "video capturing" in many
guides and tutorials.  In this manual we cannot do more then outline some standard procedures.  To launch
off your search for more details, we selected some of the many web sites, which we found to be helpful; there
you will find downloads, guides, tutorials, howtos, links, and tests:

• http://www.virtualdub.org (homepage of Virtual Dub)
• http://www.google.de (search engine, enter for instance "virtualdub capturing")
• http://www.doom9.org (guides, downloads, large list of links)
• http://www.vcdhelp.com (guides, howtos, downloads, tests)
• http://www.slashcam.de (above all about DV)
• http://www.DivX-digest.com (guides, howtos, hownloads)
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You need this software:

1. VirtualDub (http://www.virtualdub.org)
2. huffyuv codec (http://math.berkeley.edu/~benrg/huffyuv.html)
3. lame ACM codec (http://www.afterdawn.com/software/audio_software/audio_encoders/lame_acm.cfm)
4. DivX Codec (http://www.DivX.com)

The cooperation of VirtualDub and your TV-card will function only, if your card is equipped with a VfW
("Video for WINDOWS) driver.  If this is not the case, there is a work-around applying WMD drivers.
However, there should be no problem to apply VirtualDub, if your TV-card has one of the chips based on
Bt8x8 by Brooktree.  (The homepage of VirtualDub describes some difficulties with the new SA71xxx chips
by Philips, and offers a work-around for these problems).  Information about cards supported by VirtualDub,
WMD drivers, and a tutorial are available on the web-site

http://btwincap.sourceforge.net/ 

WDM drivers give access to TV-cards from within VirtualDub.  In
addition, they work as wrappers for VfW drivers (see above). The
procedure of capturing via TV-cards may sound more complicated than
it is; just start VirtualDub (click on "VirtualDub.exe") and mark the
following options:

-> File 

-> Capture AVI
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The fact that no error message appears after the second click ("Capture AVI") confirms: VirtualDub is
able to locate and to contact the drivers of your TV card.

In case of converting analog videos, you should download the free codec HUFFYUV from the Internet.
The HUFFYUV codec is a so called "lossless" codec, that is, it converts without loss of information.
Compared to the DivX codec it demands less computation work, but in exchange it consumes much di9sk
space (lower compression rate!).  All settings are described excellently on the homepage of the developers.
Please, consult their pages, if you have any questions which could not be answered in this short introduction:

Installation: http://math.berkeley.edu/~benrg/huffyuv.html#Installation
Capturing: http://math.berkeley.edu/~benrg/huffyuv.html#Capturing

You install HUFFYUV by unzipping the .zip file, click with the right mouse button on the file name
"huffyuv.inf" and select the option "Install."  Afterwards, HUFFYUV is ready for work.  The default settings
of the codec match the demands of capturing via TV-card – so do not change anything.  However, we must
determine some parameters in the "Capture"-dialog of VirtualDub. We start by entering name and location
of the video file that we are going to convert:

-> File 
-> Set capture file

Attention: If you work with WINDOWS 98/98SE
or WINDOWS 95 and these versions' file
allocation system FAT32 (cf. digression
"WINDOWS version with the file allocation
system FAT32") you mark instead 

-> File -> Set striping system

and enter then the main name for the file
segments.

Then you move on in the main menu to

-> Capture

-> Capture drives
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and mark there (also in the function group
"Capture")

-> Capture

-> Enable multisegment capture.

As settings for the compression of the audio stream
you mark first 

-> Audio 
-> Compression

and enter in the appropriate slots

"Format": -> PCM,

"Attribute": -> 44.1 kHz; 16 bit Stereo

Then, after marking

-> Video
-> Compression

you select for the video stream the codec named
HUFFYUV.  You can accept the default settings
without any problems. 
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Now you have to decide about the size of the
resulting video frames (number of pixels for width
and height). You mark first

-> Video

-> Set custom format.

In the list of custom settings you select

"352" x "288" 
and
"YUY2" or "UYVY."

Then you move on to ...

-> Capture

-> Settings,

where you enter "25.0000" in the field labeled
"Frame rate:".

To test all these settings you push now the "Play" button on your video recorder, activate the software for your
TV card and select within the TV menu the appropriate channel for your recorder.

Within VirtualDub you mark 

-> Video
-> Preview.
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If the computer screen shows now the video and
you can hear the sound, then your settings are
perfect and you may stop the preview run.  For the
real conversion, we recommend that you mark

-> Capture
-> Hide on capture.

Otherwise the video is shown during the conversion
– which wastes computing capacity and slows down
the whole process.  Remember: With this setting
you do not see the video, while it is captured. 

Start the capturing process by marking

-> Capture
-> Capture video.

If you are capturing the first of your video tapes, it is a good idea not to capture the whole file, but only a few
minutes and to test the resulting AVI-video in the WINDOWS media-player.  You can stop the capturing
process any moment by pressing the ESC key.  If you are satisfied with what you see and hear, return to
VirtualDub, rewind the video tape in your recorder and start the capturing process again.  This time you let
VirtualDub complete its job.  This test is necessary only once, when you have determined the various settings
for the first time.  If you do not modify any settings, you can be sure that all the following tapes are captured
successfully, too.  Please, refrain from running any other jobs on your PC while you are capturing a video,
because parallel tasks could cause "frame-lossing" (omitting of frames), and  consequently pictures and sound
would be less and less synchronized.

Once the capturing is terminated you have a HUFFYUV encoded video with uncompressed audio stream
on your hard disk. All you have to do now is to convert this file into an AVI file that contains DivX/MP3
compressed video and audio streams. In paragraph 4.4 "How to convert DV to AVI (DivX/MP3)" we have
already described the steps of this procedure.
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The procedure depends on the graphic card and the capturing software, which came with this card.  Therefore
we can only recommend to read the manuals and tutorials, which should be delivered together with the graphic
card or are available from the manufactorer's support pages on the Internet.  However, we can give some
generally valid advice as regards software settings for video capturing:

• In case you capture a VHS recording: dimensions 352 x 288 pixels at 25 fps
• TV norm (Europe; Germany): PAL-B
• Compression: MPEG-2
• Audio: 44,1 kHz, 16 Bit Stereo

Most graphic cards with Video-IN facility are built for close collaboration with the CPU of the computer.
As a matter of fact only the A/D conversion from analog to digital format is done on the card, while the work
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of encoding is carried out by the CPU.  Again, the speed of capturing depends to a large degree on your
computer.

You may think about choosing MPEG-1 encoding as an alternative, which is offered by some capturing
cards and their software.  In this case, however, you should not convert to AVI format, because on the one
hand these AVI files can be read often only by the manufacturer's software and on the other hand the
manufacturer has prevented that we apply other codecs (like DivX, for instance). The solution is – see the next
paragraph – to convert the MPEG file afterwards to AVI in an additional step.
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If the format of your video sources is  MPEG-2, you need the following (free) software for conversion to
standard AVI, which can be run in AQUAD and other programs:

• VirtualDub (http://www.virtualdub.org)
• DVD2AVI ( http://arbor.ee.ntu.edu.tw/%7Ejackei/dvd2avi/)
• VFAPI Plug-In (http://www.doom9.org/software2.htm) -> Sektion "Support Utils"; 

(There is an alternative, however, in Japanese language only:
 http://www.yks.ne.jp/~hori/VFAPICodec.html)

• DivX Codec (http://www.DivX.com)
• mp2wav (http://mukoli.free.fr/mpa2wav/)
• lame ACM Codec

(http://www.afterdawn.com/software/audio_software/audio_encoders/lame_acm.cfm)

You prepare these software packages by 
(1) installing the VFAPI plugin: you un-zip the file into a directory like "VFAPI", open there the

subdirectory "Codec" and start (by double clicking with the left mouse button) the file "vifpset.bat" in
this subdirectory.

(2) In a second step you copy the file "VFAPIConv-EN.exe", which you will find in the subdirectory
"Reader" of the un-zipped VFAPI plugin, to the system directory of WINDOWS ( folder "system32").
The exact path is

"%SystemRoot%\windows\system32" in Win9x or
"%SystemRoot%\winnt\system32" in WIDOWS NT/W2k/XP.

This directory is part of WINDOWS' global variable $PATH. Therefore, the binary "VFAPIConv-
EN.exe"  can be called directly from this location without adding each time the complete directory
information.

 (3) As third step you install the DivX codec. How to do this is described below in a paragraph titled
"Digression: The DivX codec."

(4) Finally you copy the binary "mpa2wav.exe" from its .zip-file into the same folder ("system 32") to which
you have already copied the binary "VFAPIConv-EN.exe."

VirtualDub and DVD2AVI need no installation. They are just copied to the hard disk and can be started
directly. That's what we should do now: Start DVD2AVI and open the MPEG-2 encoded video file by
marking

-> File
-> Open

in the main menu.
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If the following window does not offer any video
files for selection, your video obviously was not
saved with one of the (obligatory) extensions
".vob", ".m2p", ".m2v" or ".mpv". In this case
you should either rename your video or select in
the slot "File type" the option
-> "All Files (*.*)"

Now the name of your video will appear in
the file list and you can finally select it. Confirm
by clicking on "Open", afterwards on "OK". If
you want to convert more than one video, you
select "ADD".

You may wonder why some of the screen-shots show German labels.  Well, on our PCs the German
version of WINDOWS is running, and if the software described here calls standard WINDOWS routines
like above for opening a particular file, the screen shows these routines of course in German, even if they
are called by programs in other languages.

Move the slide control to scroll through your video and
get an overview (however, without sound!) on its content.

You may test it fully by marking

-> Option and 

-> Preview.

A separate status window on the right side of the small video screen should show the following parameters
(supposed you preview a PAL-Video):
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Video
- Frame Rate: 25.000 fps
- Frame Type: Progressive
(instead you may read "Interlace"; in this case, please
read the digression "De-Interlacing" and apply the
corresponding filter in VirtualDub). 

Audio
- Format: MPEG Audio

Normally, the default settings of DVD2AVI are
completely correct. However, you should check, whether
the following parameters appear in the video and audio
sections of the main menu:

-> Video

-> Color Space
"YUV 4:2:2"

-> Audio 

-> MPEG Audio
"Demux All Tracks".

In addition, in the section
->Help the option 
-> VFAPI Plug-In 
should be marked by a tick (� ).

Then you save what we have got until now not as  AVI
(!!)  By marking the appropriate option in section 

-> File 

-> Save Project.
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As file name you enter "file-name.d2v."  Of course, you could directly convert into AVI in DVD2AVI,
but unlike VirtualDub, you are offered only very few options to modify the default settings.  That is why we
describe here only how to work with VirtualDub. 

A status bar shows the progress, while DVD2AVI is creating two project files with the following name
extensions:

• .d2v (contains the information about the video stream)
• .mpa (contains the information about the audio stream = MPeg Audio).

What is left to do is to convert finally the *.d2v-File by applying the  VFAPI routine for conversion into
a format, which VirtualDub is able to read:  

Start the program "VFAPIConv-EN.exe". Click Click on the button 

-> Add Job 

and look for the just created *.d2v file.

If you cannot find it, even though you are looking for it within the
correct directory, you should check, whether the option

-> File type (here: Dateityp)

is set to "DVD2AVI Project File (*.d2v)" and the file,
which you intend to open, has a name really ending with
the extension .d2v.  

After successfully opening the file, click on
"OK" in the next window and mark then the option

-> Convert.

If there is no error message during the creation of the AVI wrapper file, everything worked fine and you
can exit this program.  Do not wonder in case some exotic characters appear on the screen. There are still
some messages from the original Japanese version left and your computer may not be equipped with Japanese
fonts. Don't worry – the video will work nevertheless.

VFAPIConv-EN.exe has now created an AVI-wrapper, which allows to open the file *.d2v like an AVI-
file directly in VirtualDub.  This file has the extension "d2v-vfapi.avi."  However, we have to care now for
the audio-stream and convert then MPEG-audio (*.mpa -file) into the format WAV, because that is what
VirtualDub expects.   The necessary steps are very similar to what we have already done when converting the
video stream.  There are various alternatives, and we will describe two of them: There is a freeware audio
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editor called "Audacity" and the universal tool "Graphedit" for handling DirectShow filters. You can
download a beta-version (in the moment –  June 2004 –  version 1.2.0-pre3) of "Audacity" from

http://audacity.sourceforge.net/

You should not worry about the stability of this "beta" release – it proofed to work fine, at least for our goal
of converting video material for analysis in AQUAD. On the homepage of you will find many hints, how to
achieve MP3-compression with Lame (see above) within Audacity. The software is available as a self-
installing "exe"-file or as a ready-made "zip"-file 

http://audacity.sourceforge.net/latest/audacity-win-zip.php/audacity-win.zip

which you download, unpack - and start (without installation procedure
and maybe a re-boot of your computer).  On your screen, you will see
the following:

Click on 

-> Open

and look in the next window for the file with the extension ".mpa",
which was created by DVD2AVI:

In case you cannot find such a file,
just select "All files (*.*)" in the
slot labeled "File type:"

Then you click on the button
"Open."  Audacity will create a
safety copy and start to scan your
audio file.  This may take some
time. 

If the whole operation was
successful, you will see in blue
color an oscillogram of the sound
file.  It is absolutely sufficient then
– unless you want to convert this
file into MP3 format – to select
then menu option  

-> "Export As WAV..." 

and save the file under the same name, but with the extension ".wav." The
above mentioned setting "PCM, 16bit Stereo, 44,1 Khz" is the default for
WAV exports in Audacity.  Therefore, you do not have to select or change
anything.
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While Audacity is working, you can see the progress:

After exporting the file, we close Audacity again. Then we open the new (WAV) file again in VirtualDub
and start the encoding to MP3 there. In order to avoid problems of synchronization audio/video we
recommend to encode the sound file to MP3 format only after exporting it as WAV file into VirtualDub.

Continue now to read how to work with VirtualDub in paragraph 4.4.2 "How to work with VirtualDub"
(see above). Make sure to select the adequate codecs –  DivX for the video and LameACM for the audio
stream – and settings. Save the AVI file as 1stpass and 2ndpass jobs (see above). Then you start the first of
these two jobs and wait, until your AVI file is completed automatically.
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Graphedit is a tool that allows to combine any DirectShow filters (= DS-filters), if the output of the preceding
filter is a matching input for the succeeding filter or the filter is able to process the file (audio, video), which
was attributed as input.  Initially, Graphedit was developed by Microsoft; however, the download is hard to
find on Microsoft's internet pages.  We suggest, you have a look at "http://www.doom9.org" or you enter the
keyword "graphedit" in a search engine like "http://ww.google.de;" thus you will find the necessary files
without difficulties.

In the following we will describe how to apply Graphedit.  You may get the impression that this software
is somewhat demanding.  However, Graphedit works perfectly, for instance, when it comes to convert MPEG-
1 Layer II sound to WAV or if you want to have 5.1 5.1 Dolby Digital Sound for movies on DVD.

Before we start Graphedit, we have to make sure that it will get access to MPEG-2 DirectShow decoder
filters.  Here we demonstrate the procedure with test versions of these filters available on the webpages of the
company Elecard:

http://www.elecard.com/download/

What you need is the package "EMpgDec20_mpeg2_videodecoder.zip." . Download this file, unpack it and
start the unpacked "*.exe" file.  Thus, the filters will become installed on your PC and Graphedit will be able
to apply them.

After downloading the package of Graphedit files, you also have to unpack it first.  You will find a file
labeled "readme.txt" (or a file with a similar name), which explains how to install the filters. Please, read this
file carefully and follow the instructions. Usually, there is a file "register.bat" in the package, which organizes
the installation of all filters that come with Graphedit. Just double click on this filename.

Finally we are able to start Graphedit. Go to the menu group
-> "View" 
and select the option
->"Autoarrange"
to erase the mark in front of this option. 

Otherwise, Graphedit arranges automatically the filters on the screen –
sometimes moving a filter box beyond the screen borders and leaving us
without exact information about which filters are applied at which stage of
conversion.

Then we move on to the menu group -> "Graph" 
and select there  ->  "Insert Filters." 

The following window will appear:

We click on 

-> "DirectShow Filters,"

because here are we find all DS filters, that is, the
downloaded Elecard filters, too.
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First a summary of the steps, which follow: We start by opening the MPEG-2 encoded file, then we
separate thee audio- and the video stream. The audio stream is then decoded, converted to PCM and exported
as WAV file. Finally, both streams are written back into a file, which can be opened later in VirtualDub.

Whenver we select a filter in Graphedit, a small box with this filter's name appears on the screen. We
connect filters, that is, we organize the encoding-decoding processes by clicking on the "output" side of a filter
box, keep the mouse button pressed and draw a line to the "input" side of the next filter's box. Let us start and
open the MEG-2 file:

As filter we select

-> "Elecard File List Source."

Then we do exactly what the window headline says: 

We look for our MPEG-2 encoded file (here
"Demo_AQUAD6"), select it and click on the
button "Open" (here: "Öffnen");

Next we select as particular filter

-> "Elecard MPEG2 Demultiplexer."

This filter will separate the audio stream and the
video stream in our file. That is why the filter box
appearing on the screen has two outputs – one for
audio and another for video information in our
file.  

To decode the MPEG-2 audio we insert (by selecting from the list) the filter

-> "Moonlight Odio Dekoda"

and connect the input of this filter's box with the audio output of the preceding
box of the "Demultiplexer."
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All that done we can leave the section "Direct Show Filters" and move
on to

-> "Audio Compressors," 

where we select 

-> "PCM." 

Connect again the input to this filter and the output of the preceding filter. Then we go back to the section
"Direct Show Filters" and determine  there a destination filter: 

-> "WAV Dest."

Finally, we have to select

-> "File writer" 

to make GraphEdit write a WAV file as output.  In the dialog box, which
will appear next, we enter a file name with the extension ".wav."

What is missing now, is to tell GraphEdit to operate according to the steps listed graphically on the
screen. This sequence of operations is called "play" – therefore we click in the upper icon bar on the symbol
for "Play:" � . Here is the complete display of graphically represented commands:
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GraphEdit will need some time to accomplish all these operations.
During this time, the "Play" icon will be "blended out" and appear in
gray color.  Once the color changes back to black, GraphEdit has
finished its work and saved the audio stream in a WAV file.

We should check whether the quality of the new sound file is acceptable.  With a file manager, for
instance, Windows Explorer, we search the name of the file and start it.  Usually, the installation settings of
WINDOWS link *.wav files and the MediaPlayer.  In this case, double clicking on the file name will activate
automatically this player software and start the sound file.  If not, you should activate an audio player in your
PC and open from within the player's menu (usually: "Files" -> "Open") your new *.wav file.  If you like what
you hear then, the work with GraphEdit is finished.   

By the way, you do not have to construct the graphic linkages of filters for each file anew, but you may
save the linkages as XML file or in GraphEdit's own format.  However, you have to determine the file names
within this construction for each new file.  This is achieved very simply: Mark a DS filter and press the DEL-
key on the keyboard; then you can enter a new name.

Principally, there are various ways how to link DS filters – just test some combinations. The Elecard
filters in our example are not freeware, but you have to buy them, if you want to apply them seriously.
However, there are many alternatives: Often the necessary MPEG-2 decoder filters are integrated in DVD
software players and in video editing software, which come mostly on CDs added to graphic cards, video
editing cards or firewire cards.  GraphEdit offers these filters for selection, too, if they can be found in your
PC (see above, p. 59).  The menu section "DS Filter" in GraphEdit gives you an overview on filters already
available in your system.  What you need is

• a MPEG splitter (= demultiplexer) that splits the MPEG stream of your video into an audio component
and a video component (on the Internet, you can find, for instance, the LIGOS MPEG Splitter);

• a MPEG audio decoder (integrated, for instance, in the software from Intervideo or Cyberlink for DVD
players);

All the other DS filters, which we applied in the example above, come either with GraphEdit or they are
already installed in your PC (see above).  In case you lack one of the necessary filters, it would be a good idea
to install a test or demo version of some video editing software or DVD player software, because this software
will automatically install the necessary filters, too.  Although this software will work only during the test
period (mostly 30 days), GraphEdit may still get access to these filters afterwards.
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The DivX codec can be traced back to a cracked codec for WindowsMedia by Microsoft, which was
distributed on the Internet under the name "DivX3.11alpha."  Afterwards, in a project "openDivX" a
proprietary, absolutely legal codec was developed, which you can find on the website 

http://www.DivX.com 

in to versions (actual version no. 5.0.2) 

• as freeware with limited functions, and 
• as shareware with full functionality.

If you download the shareware version, but do not activate it, that is, if you do not by a licence and get an
activation key, the codec will work, but as "adware."  This means, that the software tries to find Internet
access, to connect your PC to its own server and to show advertising banners (therefore the name "ad-ware")
on your PC.  These banners have to be downloaded, of course, and they cost CPU resources and – if you do
not have a flat rate contract with your Internet provider – money for connection time or amount of data
transported.  In addition, you never can be sure, which information from within your PC is uploaded to the
external server by adware programs.  So you have to decide, which version you prefer.  In any case we
recommend to install a personal firewall, which gives you control over programs that try to establish contact
to the Internet.

As to the settings of the DivX codec, there are many helpful manuals available in the Internet – see the
list of links at the end of this chapter.  However, if you are preparing your videos only for analysis in AQUAD

(and not for broadcasting them via TV), the settings already described above are completely sufficient and
satisfying. You should create a folder for each video project, where you can save the log files written by DivX
(see above) and keep data form various projects separated from each other.

As we mentioned already, the DivX codec works twice on each video file.  During the first pass, it
calculates the characteristics of each frame and writes the results in a log-file.  During the second pass, these
results are used to optimize the use of memory per time unit and to produce the final, compressed version of
the video.  In this process, single frames are not stored completely, but only information about the differences
between each frame and its predecessor.  That is, when you later want to see the video again, it cannot be just
played, but each frame has to be reconstructed by calculations based on difference information. However,
from time to time (default: every 300 frames), the codec stores a complete frame, the key-frame, instead of
mere difference information.  When you navigate through a video, for instance by "scrolling" or by jumping
to a particular scene by selecting a specific code in AQUAD, only key-frames can be accessed directly.  Of
course, the other frames can be accessed too, however not directly but only by computation (= reconstruction).

Depending on the speed of your computer, you may soon become annoyed by breaks between the
selection of a particular scene and the appearance of the result on the screen.  That is why we recommend to
change the default setting and find a sound balance between necessary memory space and necessary wait time.
We suggest to set a key-frame twice per second, that is about every 13th frame.  Time-critical analyses such
as for instance the study of mimic behavior may demand even more key-frames.
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If your WINDOWS applies the FAT32 file administration, each single file is limited to maximally 2 GB
memory space – a real problem for video analysis. However, this limit is not valid in NTFS administered
systems, that is under WINDOWS NT 4, 2000, and XP.

The internal file administration in VirtualDub allows to connect several files of maximally 2 GB each to
one "logical" file independently of its real, "physical" size.  If you are interested in this feature, please read
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about it in one of the tutorials for VirtualDub.  Do not expect to find this feature in any capturing software.
However, for the initial video you cannot circumvent this limitation, that is, the first capturing run –
independently of the type (analog or digital) of your video – comes to an end after 2 GB, even if the final,
compressed AVI file will consume much less then 2GB memory space. 

Therefore, you should switch to an NTFS system, if you intend to apply videos.  That is, update your
WINDOWS.  For video analyses, this is a good idea anyway, because in WINDOWS 95 some of the
necessary functions are not available, and in WINDOWS 98 strange system crashs may happen. They are
probably due to characteristics of the video software, which mostly no longer is tuned to special features of
these old versions of WINDOWS. And a final remark: Do not try to run the capturing processes described
here under WINDOWS 3.1 or NT 3.50 – it is impossible.
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In case your captured video file (see detailed description in http://www.100fps.com) shows horizontal lines
when you play it again (see details in the section "-> Help -> Contents -> Video Capture -> Tipps" in the help
menu of VirtualDub), you should apply an additional filter while encoding the file in DivX; select additionally

-> Video -> Filters -> Add -> smart deinterlace

and confirm your selection by clicking on "OK." While this filter reduces sharpness of the video to some
degree, it resolves the problem of interlacing.  As an alternative you could apply the filter setting 

-> Video -> Filters -> Add -> deinterlace.

"Smart deinterlace" is constructed for video scenes, which show a lot of movement and thus changes from
frame to frame, while "deinterlace" always affects the complete frame. 
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Recently some new developments for storing audio- and video recordings have become available.  We present
here briefly solutions based on "open source" software or on freeware products.  Thus you can save license
fees as for instance for MP3 or the DivX (shareware version).  Of course, some products are available free,
if you apply them for non-commercial purposes only, but these versions are suspected to be "spyware".   For
the solutions presented subsequently the source codes are available; spy functions would have been detected
and discussed among users.  In addition, according to test results published in the journal C'T the open source
codec OGG works better than MP3 in the area of lower bit rates (which are sufficient for analysis) and
accomplishes generally files of very good quality.  Here, we present and describe the following programs,
codecs and filters: 

• MP3 encoding with LameDrop (software that assists in performing the necessary steps in the production
of MP3 files);

• OGG encoding with OGGDrop (software that assists in performing the necessary steps in the production
of OGG files; developed by the author of LameDrop);

• Xvid codec, a video MPEG-4 codec, which is free alternative for DivX;
• VirtualDubMod, a modified version of VirtualDub, which allows to open MPEG-2 videos without

converting them with DVD2AVI and VFAPI.
• OGGMux, a software to create a new video wrapper format "OGM", which replaces AVI and allows to

structure a video by subtitles and chapters.

We will not repeat here how to handle audio codecs and video codecs or the program VirtualDub together
with DivX codecs, but we describe only the new features of the tools listed above.  The Xvid codec does not
need further explanation, because the settings are almost the same as for DivX.  You can apply it directly
without further considerations.  The same is true for VirtualDubMod: if you are familiar with VirtualDub, you
just switch to the modified product.

You get more information about these programs and codecs and access to download them in the Internet
on the following websites:

Xvid Codec:
http://www.roeder.goe.net/~koepi/xvid.shtml
http://www.roeder.goe.net/cgi-bin/fetch?file=XviD-1.0-Beta3-26122003.exe

OGGMux:
http://www.roeder.goe.net/~koepi/oggmux.html
download: http://oggmux.sourceforge.net/

LameDrop:
http://rarewares.hydrogenaudio.org/files/lamedropXPd-1.3.3.zip

OGG Homepage:
http://www.vorbis.com/download_win.psp

OGGDrop&XP 
http://download.digitalbyte.de/help/mp3toogg/oggdropxpd.zip
http://www.vorbis.com/files/1.0/windows/oggdropXPd.zip
http://www.vorbis.com/files/1.0/windows/oggdrop-win32.zip

OGG DS Filter:
http://tobias.everwicked.com/oggds.htm

VirtualDubMod:
http://virtualdubmod.sourceforge.net/
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After downloading these programs you have to install only the Xvid codec and the DS filters for OGG,
which you need for playing audio files in OGG format.  These programs come with installation routines (for
instance, "setup.exe"), which you start by double clicking on the name.  You can accept all the default settings
without changing anything.  All the other programs are simply unpacked into folders and started directly from
these locations.  
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Meanwhile a comfortable software tool "LameDrop" is available, which allows to apply the MP3 encoder
"LAME" simply by "drag'n'drop" operations.  That is, you start LameDrop, click (within a file manager
environment) on the name of the audio file, which you want to encode, drag it on the LameDrop window, drop
it there – and a "*.mp3" file is created automatically in the folder of the source file. You find this software
tool under

http://rarewares.hydrogenaudio.org/files/lamedropXPd-1.3.3.zip

After unpacking the zip-file you can start it without additional installation. 
The menu appears, if you move the mouse cursor into the LameDrop

window and click on the right mouse button. Start by selecting the quality of
the MP3 file and click on

-> "Encoding Options."

This opens the following window:

Here you select the bitrate and the
encoding method, either 
CBR = constant bitrate 

(preset and recommended) or
VBR = variable bitrate.

A bitrate (see slot "Min. Bitrate") of "128"
(kbps) is absolutely sufficient for analyses
in AQUAD.

Confirm your selections by clicking onthe button  "Accept."

You drag the files, which you want to
encode, from their directory (keep the
mouse button pressed!) over the LameDrop
icon, drop them there and just wait for the
effects.

A progress bar underneath the icon
shows that the software is encoding your
files. 
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The new mp3 file appears in the directory, where the source file is located.  The plural formulations ("...
your files") in this description can be understood literally: It is not necessary to drag and drop one WAV file
after the other to LameDrop, but you can mark a whole list of files and drag'n'drop them together in one single
operation.

To get out of LameDrop you press again the right mouse button and select the option "Exit" or you press
on your keyboard the keys "Alt+F4"  together (see graphic on the preceding page).
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As already mentioned above, OGG is a free audio format of high
quality. Encoding is managed by the program OGGDrop from the same
author as LameDrop.  The details of coping it on the hard disk and
handling it are the same as for LameDrop (see above). 

There is a general version for WINDOWS

http://www.vorbis.com/files/1.0/windows/oggdrop-win32.zip

and a specific version for WINDOWS XP 

http://www.vorbis.com/files/1.0/windows/oggdropXPd.zip

-> "Encoding Options" 

give access to determine quality settings
and encoding  method (cf. LameDrop).  If
you are interested in more details, you find
ample descriptions of the principles of
OGG in the website

http://www.vorbis.com

The drag and drop procedures for selecting
particular files, starting and terminating the
conversion process are the same as already
described in section 4.8.1 (LameDrop).
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Xvid, the open source alternative for DivX, is meanwhile working reliably produces files of good quality.
The codec is handled just like DivX.  You can find it under 

http://www.roeder.goe.net/cgi-bin/fetch?file=XviD-1.0-Beta3-26122003.exe

VirtualDubMod is a modified version of  VirtualDub, which
gives direct access to MPEG-2 files (it operates differently with
audio streams). You can find it under 

http://virtualdubmod.sourceforge.net/

After installing the Xvid codec you start VirtualDubMod, open
the file you intend to convert, and select the necessary filter (for
instance, "resize").  In the codec section you select the "Xvid
MPEG-4 Codec".  

Here again you have a choice between one-pass (sub-
optimal) and two-pass encoding.  We recommend that you
choose the two pass option.

In the section "Advanced options" you find the familiar option to
determine the frequency of key-frames, which is called "Maximum I-
frame interval" in this environment. You set about 2 key-frames per
second, that is, a key-frame every 13-15 frames. 

A specific feature is the possibility to
save the MPEG audio-stream in "*.wav"
format. You find this option (see the
button on the right side) in

-> "Streams" -> "Stream list."
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Afterwards you should delete the audio-stream from
the AVI-file, which we are going to encode, because
later we will convert the exported WAV-file into
OGG format.  Click on the button "Disable".

After disabling the audio-stream, the window
changes its appearance:

Now you can save the results of the 1st-pass
operation. Enter a name for the file, but do not
modify any settings. 

Alternatively, if you are converting more
than one video file, you may mark the option
"Don't run this job now; add it to batch
control so I can run it in batch mode."

Should you see the video during these operations, you better stop
it by marking both "Show input video" and "Show output video."
Otherwise you just waste CPU resources and your time.

Return to the Xvid settings and select now

->"Twopass - 2nd pass."

Do not forget (!!) to repeat the setting for key-frames within the
"advanced options" (see 1st pass).
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Then you select an adequate setting for the bitrate (900-
1200 kbps).  Experimenting and experiences with DivX are
helpful.

The result of the 2nd pass must be saved in a separate file. If you determined the contents and steps of a
batch procedure (encoding more than one file at a time), you start this process now. 

Depending on the duration of your videos and the capacities of your PC you will have to wait now until
you can play the final encoded version(s) of your file(s).
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There are other wrapper formats besides AVI, for instance a combination of OGG (audio) and MPEG-4
(video; encoded with Xvid), to put audio and video information together into one file.  In this combination,
the resulting files have the extension "*.ogm."  

You start by creating an AVI file without sound in VirtualDub or VirtualDubMod and a separate sound
file in OGGDrop.  As results you get two files:

• a video file "*.avi," and
• an audio file "*.ogg."

The software tool for accomplishing the new combination is OGGMux. It allows additionally to integrate
subtitles (comments, translations, etc.) in your video, to structure the file by chapters, to add several sound
tracks, and so on.  Details are explained in various tutorials and "how to" manuals for "*.ogm" files. The tool
itself can be downloaded from 

http://www.roeder.goe.net/~koepi/oggmux.html

It is not necessary to install OGGMux – after unpacking it can be started from its folder. 

The slot labeled "Movie:" has
to be filled with the name of the
video file that we want to convert.

Correspondingly we enter the name of the "ogg" audio file in the section "Soundtracks."  Afterwards we
click on the button "Add" to initialize and integrate this audio track (see graphic below).
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After adding a soundtrack, we can select a language.  Imagine we produce a multi-language video; if we
apply the language option, the user can then select the appropriate language when playing the video.  

Finally we enter a file name for our target video (section "Output") and click on the button "Mux File!"
After a short while we get the integrated ".ogm" audio-video file. 
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Links, howtos, guides, tutorials, downloads:

http://www.doom9.org
http://www.vcdhelp.com
http://www.slashcam.de
http://www.DivX-digest.com
http://www.DivXonline.de
http://www.100fps.com

Software mentioned in this chapter:

VirtualDub:    
  http://www.virtualdub.org

DVD2AVI:    
  http://arbor.ee.ntu.edu.tw/%7Ejackei/dvd2avi/

HUFFYUV Codec: 
  http://math.berkeley.edu/~benrg/huffyuv.html

VFAPI Plugin Codec: 
  http://www.yks.ne.jp/~hori/VFAPICodec.html

LAME Win32 Binaries: 
  http://www.mp3-tech.org/

LAME ACM Codec: (no sublining!)
  http://www.afterdawn.com/software/audio_software/audio_encoders/lame_acm.cfm

WDM Treiber für TV Karten:
  http://btwincap.sourceforge.net/

Audacity:
  http://audacity.sourceforge.net

Graphedit: 
  Use search engines like doom9 or google

Elecard MPEG-2 DirectShowFilter:
  http://www.elecard.com/download/

Xvid Codec:
  http://www.roeder.goe.net/~koepi/xvid.shtml
  http://www.roeder.goe.net/cgi-bin/fetch?file=XviD-1.0-Beta3-26122003.exe

OGGMux:
  http://www.roeder.goe.net/~koepi/oggmux.html
  download: http://oggmux.sourceforge.net/

LameDrop:
  http://rarewares.hydrogenaudio.org/files/lamedropXPd-1.3.3.zip
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OGG Homepage:
  http://www.vorbis.com/download_win.psp

OGGDrop&XP
  http://www.vorbis.com/files/1.0/windows/oggdropXPd.zip
  http://www.vorbis.com/files/1.0/windows/oggdrop-win32.zip

OGG DS Filter:
  http://tobias.everwicked.com/oggds.htm

VirtualDubMod:
  http://virtualdubmod.sourceforge.net/


