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1 Introduction

The MPEG-4 scene has been very active lately and therefore we have a variety of codecs to choose from.
Namely, MPEG—-4 codecs avalaible to the public for free are:

* DivX

* XviD

» OpenDivX

« On2 VP3
* Windows Media 8

The former two seem to outperform the rest and therefore we recommend either DivX or XviD. There is a
comprehsensive list of features that will help you pick the one you like best.

DivX

DivX 4 has been around for quite a few months and DivXNetworks recently released version 5 of their MPEG-4 base
codec.

DivX 5 was split into three:
* DivX 5

» DivX 5 Pro Ad ware supported
* DivX 5 Pro Lisenced

As you can see there are two different versions. DivX and DivX Pro. To avoid confusion | will be referring to the
former as DivX Lite.

DivX Lite has small improvements, bug fixes and speed ups from the previous version of DivX 4.12 whereas DivX Pri
includes a set of advanced MPEG-4 Tools and is rated as "professional grade" software by DivXNetworks.

The decoder of the DivX 5 codec that comes with the Lite and Pro versions, is completely identical in features. The
DivX 4 decoder cannot always playback 4.xx content obviously.

The Pro version of the codec is ad supported. This means that the package includes the Gator program that will pop-
windows with advertisements while you surf the net. The Lite version does not include any adware programs.

XviD

XviD is lisenced under GPL and therefore open source. It is based on OpenDivX but does not have many similarities
nowadays.

Which one?

A comprehsensive list of differences between DivX 4/DivX 5 Lite, Pro and XviD follows (the table covers the
encoders).
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Feature DivX 4.12 DivX 5 Lite DivX 5 Pro

| (Key/Intra) and P (Delta) Frames v v v v
B (Bidirectional) Frames X X v X
Quality based encoding v v v v
One-Pass VBR v v v v
Two—pass encoding % v v v
Quarter Pixel X X v X
Global Motion compensation (GMC) X X v X
Psychovisual modeling X v v v
Intergrated preprocessing X X v X
Integrated IVTC X X v X
Integrated Deinterlacing X X v X
Integrated resizing X X v X
Integrated cropping X X v X
AVI to MPEG-4 File Format conversion X v v X
MP4 File Format Output X X v X
Up to Up to Up to

Resolution 1280x1024 at| 19201088 at| 1920x1088 at | Unknown

multiples of 4| multiples of 4| multiples of 4
Minimum Bitrate 20kbps 20kbps 20kbps Unknown
Maximum Bitrate 6Mbps 10Mbps 10Mbps 10Mbps
Adjustable Min/Max quantizers IP IP I/P/B distinct | P
Quantizer tables definition X X X v
Curve compression/Alternative Curve X X X v
Credits custom compression X X X v
Lisence Free fl(J)SreprivateFree fltj)sreprivateAd—sLtjjgggged or GPL

Note: The list is not complete. | only compiled the main features of the codecs.

Brief Intoduction

Nowadays, DVD—-ROMs are considered an essential piece of hardware. However, most people do not know what a
DVD consists of. So let's briefly describe that.

As you may be aware, video is a very demanding type of multimedia content in terms of storage. Consider a simple
image of 352x288 pixels. We need 3bytes for each pixel. Doing the sum we have 352x288x3=297kbytes. Furthermor
video consists of several frames per second. For example a PAL video plays back 25 frames per second (fps). A bit «
maths again and we have 7.25Mbytes for just one second of video! As you can see this makes video very hard to stc
and requires expensive storage media.
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Fortunately, advances in digital video technology and storage have made it possible to use digital video into a numbe
of applications. In 1988, the Moving Pictures Expert Group (MPEG) was established by ISO to develop standards for
the coded representation of moving pictures — video — and the associated audio. Thus MPEG-1 was created in 1991
which allowed digital storage of video at up to 1.5Mbits/sec. Further developement led to MPEG-2 which allows high
bitrates and great input—format flexibility. This new video codec resulted in the Digital Versatile Disc known as DVD.
So when you playback your favourite movie you are actually looking in a MPEG-2 compliant stream of video.

Later on, MPEG-4 has came to rival both previous implementations. It can feature very high (HDTV) resolutions just
like MPEG-2 but at much lower bitrates with decent quality. The standards have been finalized in 1998 and the first
implementation of MPEG-4 video came from Microsoft. The latter was hacked from a group of people to result in
DivX 3.11 alpha. However this hack was illegal and development stopped a year ago. Since then there have been mq
news on the scene. In fact, OpenDivX appeared as an open-source MPEG-4 implementation. The attempt was not
successful and the project was aborted and continued in a closed-source environment from the DivXNetworks. Ther
have been more implementations of MPEG-4 video such as the On2 VP3/VVP4 and XviD. Microsoft has integrated th
implementation in their movie maker and it is known as Windows Media Video.

As of the audio, MPEG-2 supports up to five high—fidelity audio channels plus a low frequency enhancement channe
These six channels are known as Dolby Digital 5.1. The AC-3 coding standard is being used to compress the strearr
from 5Mbits/s down to 384kbit/s (13:1 compression).

Most of us have been using the MP3 codec (MPEG-1 Layer lll) to distribute our music for quite a long time. Howevel
other codecs have been implemented in the mean time such as AAC, MPC and Ogg Vorbis. The latter has quite
impressing results when used at lower bitrates and compared to MP3 and since it is yet another free codec (in fact
open-source) | recommend its use.

Disclaimer:

This guide will take you through the process of backing—up your own DVDs and it was not written to be used for
piracy. The author assumes that you own the DVD and that you will be using the copy for your own personal use. It
is illegal to give away copies of movies with copyrighted material. All software products used in this guide are freely
distributed by their respective authors. This site does not host or provide links to illegal software or copies of
copyrighted material. The author of this guide does not take any responsibility of illegal use of the guide e.g. for
piracy.

| do not endorse piracy by any means and the responsibility of misuse of this guide is completely held to the reader.

Therefore if you are going to use these methods for piracy, | urge you to leave the site immediately or you will run
into trouble. Note that several lawsuits were launched up to date, connected to DVDs. However if you are on the
other side of users that legally copy their own DVDs for their own use you may continue reading the guide without
any doubt.

Software

We will need the following software for this guide. All of this can be found in_the Downloads section of
everwicked.com.

* DivX 4.12/5 Lite/5 Pro or XviD.
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+ Standalone Version of Gordian Knot 0.23
We don't need everything coming in the rippack and it is quite outdated so we are going to install our software
in a custom way. Double click on the executable and just click next until the install is finished.
» HeadAC3he (download and unzip to a directory)
+ Vorbis.dll (for Vorbis output)
+ LAME.dII (for MP3 output)
¢ Azid.dll
¢ SSRC.dIl if you need to downsample the audio to 44.1KHz.
Put the above libraries in HeadAC3he's directory. Download the version that bests suits you.
* DVD2AVI 1.76
Extract DVD2AVI to Gordian Knot's root directory: C:\Program Files\GordianKnot.
Note: Later versions of DVD2AVI may cause problems.
» mpeg2dec.dll
Put this in C:\Program Files\GordianKnot\
 Avisynth 1.05
To install copy avisynth.dll to your C:\Windows\System32 directory and then double click on install.reg
» Smartripper 2.40
Extract Smartripper to Gordian Knot's root directory: C:\Program Files\GordianKnot. Later versions are not
stable.
* Virtualdub 1.4.9
Extract Virtualdub to the directory: C:\Program Files\GordianKnot\Virtualdub
* Nandub (AVI only)
* OggMux (Ogg only)
» OggCut (Ogg 2CD only)
» Ogg DirectShow Filter (Ogg only)
» Ogg Subtitle Directshow Filter (Ogg only)
« Subrip (only for subtitles in Ogg)
» VobSub (only for subtitles in AVI)

The first few steps are common for all versions of DivX. In fact the only difference is the configuration of the codec.
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2 DVD Decryption

As you probably are aware, DVD disks come with CSS encryption. To allow the conversion, we need to decrypt the
DVD and copy it to the hard disk.

Launch Gordian Knot from your Start Menu. Your default tab should be the "Ripping" one. There, click on the
Smartripper button.

Rip the VOBs

Put a DVD into your DVD-ROM drive and press "SmartRipper'.
Make sure you are in "Movie Mode" [on the left] and look at the
Angles mini-window. A length is shown nexst to each of the

angles displayed there. Choose the angle that matches the movies
length. If in doubt, check with your SWw-DVD-Player.

Press "Settings" and make sure that "Copy IFO-file" is checked.
Choose a destination directory at the bottom and click "Start".
The ripping process can take up to 40 minutes,

depending on the speed of your DYD-ROM drive, the speed of

your hard drive, and the humber of VOB files. -
Thanx to Tron for this great ripper! ‘)

Note that all-in—one solutions that claim to read directly from your DVD, MAY damage your DVD drive and it is not
recommended at all.

"Q SmartRipper 2.40

. . _eiect |
Rip Method: SmartRipper [ .

Source

Input I Stream Processing I

Title -> Program Chain -> Angle ->Chapters (38) ->Cells [16)
[#- Title 1 [838MB] il Cell 1

(= Title 2 [5316MB] E:::g

@ Cell 4
Angle 1[02:10:37] Chapter 5 Cell5
[=- Progral 3 LI Chapter 6 Cell6

Total-Selection————— [ Chapter[1}
Size | 3746 MBE Size
Length 01:42:31.40 Length 00:03:17.76 PAL
Chapters 30 LBE&-Start 3648 16:9
Cells | 399 LBA-Stop | 70835 [ pan-scan
mmDatarate | 306 KB/s Cells |16 { 7201576
maxDatarate | 2285 KB/s mmDatarate | 375 KBfs no
avqDatarate | 623 KBls maxDatarate | 2285 KB/s Camera

 Start avgDatarate | 618 KBls

L —————

@F:\vobfiles\lhe.mallix.vohs\vl:_l]Z f.lee diskspace WA
L required diskspace 3.836.852 KB

by TRON

Once Smatrtripper is finished detecting your DVD, you should have a window like the one displayed above. Smartripp
automatically selects the Angle/Title with the longest delay which is most likely the movie. If you are not sure, you cat
either check the duration with your Software DVD player or the title number.

Tip: Some DVDs contain music videos. If you would like to encode them so that you can keep them on your hard dis|
and watch them in a playlist sequence with your favourite player, then this is the way to go. Select the Title that conte
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the music video and keep reading.

Smartripper will display the needed and available diskspace on the very right corner. If you don't have enough space
you will see a red indication. Select the target directory on the left by hiting on the explorer button and hit Start. You
don't need to change any settings. The defaults are what you will need for the most of your encoding life.

Note: For multi-angle DVDs like the Matrix, select one of the angles. DO NOT rip the DVD in files because you will
get all the angles mixed up. If you want to rip the whole DVD, then just rip one title at a time in different directories.

Tip: If you have Windows 2000 or later, use NTFS in your hard disks for a performance gain.

If Smartripper says that it can't find the ASPI layer, then you need to install the ASPI Layer on your system available
the_downloads section.
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3 DVD2AVI

DVD2AVI has the facilities to decode the MPEG-2 stream and lets us use it for further processing through
"frameserving". Although its name implies the capability of direct conversion to AVI, it does not perform that well.

| ovo2a | Go back to Gordian assuming that you did not close it in the first place. On the right side of the
: "Ripping" tab, there should be a DVD2AVI button.

Once DVD2AVI comes up, press F3. It will launch the open dialog. Now browse to the directory that you ripped the
DVD. The movie is usually split up to several 1GB files so you will see a few files, each one of them having the VTS
prefix. Select the very first of them e.g. VTS_02_1.vob and press OK.

F:Avobfiles\the.matrix.vobsivts_02_1.vob ;l ADD

Fiivobfilesithe.matrix.vobsivts_02_2.vob DVD2AVI will automatically select the complete
F:A\vobfiles\the.matrix.vobsivts_02_3.vob . .
F:\vobfiles\the.matrix.vobsivts_02_4.vob DEL sequence of VOB files. Press OK again to accept
F:Avobfilesithe.matrix.vobsivts 02 5.vob
F:\vobfiles\the.matrix.vobsivts 02 6.vob

the selection.

| video Audio Option Help

iDCT Algorithm  »
Field Operation »

Luminance Filter
Clip & Resize

Select YUV as the color space.

[Video Audio Option Help
iDCT Algorithm — »

Color Space »  Forced FILM
YUY -> RGB » Swap Field Order

Make sure that Field Operation is set to None when you start.

Luminance Filter
Clip & Resize

| udio Option Help

Track Mumber  » MNone
Channel Format  »
v Track 1

Dolby Digital > Track 2
| MPEGAdo || Trads Select the Audio Track. Track 01 is usually the first language of the DVD.

Track 4
48 ->44.1KHz P

Mormalization Iracks
Ormalzatio Track 6

Track 7
Track 8

If you are unsure, browse the directory that you saved the vobfiles. There should be a vts_01_INFO.txt that Smartripy
generated. Open it in Notepad or any other text editor and scroll down to Stream Info. You will see a list of the availal
audio tracks. In this DVD the audio stream info will be similar to this:
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Stream[002] X=[[0x80] Audio English AC3(6Ch) 48kHz 1[I 1[I I]
Stream[003] X=[[0x81] Audio English AC3(2Ch) 48kHz 1[I 1[I I]

Now, what this means. 0x80 is Track 01, 0x81 is Track 02 and so on. You can also see the language which is Englis!
this case. Thus, if for example you would like to select German, and there was a line:

Stream[007] X=[[0x85] Audio German AC3(6Ch) 48kHz ] [] [] [] []
then you should select audio Track 6.
| Audio Option Help

Track Number ~ »
Channel Format »

Click on Demux. If you experience trouble, then choose Demux All. Most of
MPEG Audio > Demux All Tracks the times Demux works but some DVDs are nasty so have that in mind if you
s8> 401z b 0T can't find your AC3.

Mormalization Dynamic Range Control »
Dolby Surround Downmix
Pre-Scale Decision [F&]

Press F5. On the right, a preview window will appear. You will some statistics on the
movie. Let the movie play for a few minutes and look closely to the statistics.

Video Type: PAL

« If your Video Type is PAL and your Frame type Progressive then it is the idea
case and you do not need to take any extra steps. AspectRatio | 16:9
* For Interlaced frame type, let the movie play for a while. If you notice any Frame Rate | 25.000 fps
Interlacing Artifacts like this picture, then the movie is really Interlaced and yjou Yideo I‘/Pe ’%
. - . . - ame Type | Interlace
will need to perform Deinterlacing later on this guide so make a note. If the framé Coded 2 [ 374

type is Interlaced but you cannot see any Artifacts, then ignore it and do not| | g packa | 3724
perform deinterlace. The explanation of this is that DVD2AVI only reads the VobCellD| 2 | 1

information from the file's tags and does not detect the frame type. Avg. Bitrate [l =~
~ Audio
Format | DD 32 384
Video type: NTSC/FILM Timestamp | 0:00:14
~AVI

« If DVD2AVI displays FILM 95% or more (plain FILM is FILM 100%) as video | File#|  Size
type and the frame type is Progressive then check Force FILM from the Field_gtatus

operation Video options as shown below. Elapsed | 0:00:14
* In case you have a FILM Interlaced source, scroll the bar to see if there are Remain | 1:53:32

interlacing artifacts. If there are not any, then Force FILM. If you can see thg | Ifo/ T  FPS| 266

nasty interlacing effects, then note that you will need to deinterlace or perform
IVTC later on.

* When your movie is NTSC/Progressive, then check Force FILM. If it is
Interlaced, scroll through the movie to see if Interlacing Artifacts appear and act
same as above.

When you have finished with deciding what's your movie, make a note of the movie's Aspect Ratio, press ESC to sto
the Preview and press F4 to save the project. Select a location that is somehow connected to your vobs so that you «
find all files later on.
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Once DVD2AVI is finished demuxing your AC3 audio from the vobfiles, close it down.

3 DVD2AVI



4 Audio transcoding

Now we need to transcode the AC3 audio to our preferred audio codec. The best two choices are MP3 and Vorbis. L
me present you the main advantages and disadvantages of both codecs. You might also prefer to keep the original A
track in which case, you don't need to read this step, but rather go on to the next step.

Vorbis MP3

« It is free, open—-source and completely legal to encode with
distributed binaries.

* Gives better quality at lower bitrates than Mp3. Many peopl
find that audio encoded with Vorbis at 64kbps sounds
equivalent to MP3 audio at 128kbps.

 True variable bitrate audio support

* Support of up to 255 streams making 5.1

» Channel coupling: Lower space usage with multiple stream
without quality loss (possible only with 2 channel output)

* |t has been around
for a few years and
we all know it.

» For the same reasaon,
it has been tuned tq
the extreme.

[¢)

Advantages

[2)

e Limited to two
channels.

* Old technology with
many limitations,
not many more
optimizations
possible.

« Still under development. Release Candidate 3 is out at the time

Disadvantageps being. Backwards compatibility is the developers' aim though.

e Cannot be integrated in AVI because it is true Variable Bitrate
Audio and AVI does not support that.

No matter what you prefer, launch HeadAC3he.

Select your source file. It is located in the directory that you
saved the DVD2AVI project and its name is something like

this: matrix AC3 T01 3_2ch 384Kbps DELAY -104ms.ac3

For those of you used to delay compensation, you don't need it
anymore, HeadAC3he has builtin support. In this case, | did not
have enough space to do the conversion so HeadAC3he warned
me by making the MB indication red.

HeadAC3he will automatically display the AC3 information.

b Vohis o2 bitioat Tl Select your destination format. | prefer Vorbis but you can also select MP3.
TN LoCh R dl Make sure you have 2—pass ticked.

HeadAC3he offers two transcoding methods, namely: dumb and float. Dumb mode will give you no intermediate files
whereas float will store a temporary WAV file on your hard disk (you can see how much space the temp file needs
above). Hence, if you have enough space, use float because it is faster assuming that you have a relatively fast Hard
Disk. If you don't have enough space or you are encoding on your laptop where the performance is not that great, us
Dumb mode.

4 Audio transcoding 10
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If you have and old soundcard and you want to downsample to
44.1kHz, then use the tick the "Resample to:" box.

GEEETMLICRONM 44.1 kHz  ~ Boost: 1.41 =

Press the Options button.
A new window will appear on the right. At the bottom, you will see the options
displayed on the left of this page. If you are using Vorbis as your destination,
you can pickup 6channel output. If you are using MP3 or you don't have a 5.1
hi—fi, pickup 2channels.

Press the Options button AGAIN. If you have selected Vorbis, you will be
given the following settings to choose from.

VBR Mode is based on the quality setting. In that mode the codec will
choose a different bitrate for each second depending on the sample. | use a
value of 2 which averages at about 96kbps. If you are doing a 2CD rip,
consider using a quality value of 4.99 (not 5).

If your movie is long, do not hesitate to go as low as Quality 0 (64kbps), the quality is very good! Do not change the
channel coupling mode unless you know what you are doing.

Bitrate:  Min:

If you have chosen Vorbis then you are ready to go, press Start and wait for HeadAC3he to finish.

If you select MP3 as your destination, you have the following options to choose from.

=)
IMCET Alt ABR

Bitrate:  Min:

Channel Mode: |[NLINESCIETERG

Select the Alt ABR preset and also pickup your bitrate. Values from 120 to 140 produce very good results.

Yet again, press Start and wait for the transcoding to finish.
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5 Cropping and resizing

Switch to Gordian Knot. Have in mind that Gordian Knot is just an advanced calculator that saves you a lot of
calculations.

and select the .d2v project we create with DVD2AVI. A window with a picture from the movie will appear.

DvD2avis Press on the Bitrate tab and click the Open button on the bottom left corner of Gordian Knot. Then, browse
= Do not close it!

rAudioA (13 %)
(" Bitrate
| kaBil/s
= Size Click on the Select button and select your audio file. The format does not matter and thus .ogg or
[ a8 ke | .mp3 will not make a difference.
I 92 MB

Select |
o Select DivX 4 as your codec. Gordian Knot is quite outdated so
( € Divx3 @ Div 4 | even if you use DivX 5 the selection is the same. The algorithm to

calculate the bitrate is the same.

[ Interleaving & AY|-Overhead (1 %)
[V Calculate Frame-Overhead

(‘f ;Nugic' o In the overhead settings, select "No audio” if you are using Vorbis as audio or else "1x
¥ ac.

1 ~ | Frames

C Tuvbened [egg g vbr-mp3" for ABR/VBR MP3 encodes. Additionaly, for those of you keeping the original

" 2% ac3 n n
¢ 2uvime3 [ 5 MB AC3 track, check the "1x AC3" checkbox.

" mp3+ac3 Interval =40ms

~Total Size Last but not least, select the numbers of CDs you are aiming for.
You can select one of Gordian Knot's predefined CD sizes or define

w your own on the right. For example, i always use 99min CDs with

Total File Size my Lite—On 24x burner. You can find information on the

| 886734 KB overburning abilities of your burner here. | recommend 2CD rips

I—Bﬁifl_B’/ only if you are keeping the original AC3 track or the movie is longer

than 140minutes.

1CD= |700 ~| MB

1cp | 2cps| 3cps|

Frames

[ 135923 Before we move on, check that Gordian Knot reports the correct frame rate. It should be 25 for PAL,
s000 ~|res | 23.976 if you Forced FILM in DVD2AVI and 29.970 for NTSC/FILM.

Video(88%)
Average Bitrate
Vide Write down the Average Bitrate, if you are using DivX 4/5 or the Video Size in KB for XviD.
787886 KB
769 MB

5 Cropping and resizing 12
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6 Cropping and resizing: Part 2

Switch to the Resolution tab of Gordian Knot.

Input Resolution——— [~ Input Pizel Aspect Ratio

o ' PAL anamorphic (16:9)

O 7.1k
" PAL non anamorphic (4:3) . . .
Make sure that Gordian Knot detected the correct information on the
' NTSC 1 movie. In this example, the movie is PAL 16:9. We extracted this
e, R info from DVD2AVI.

" other....... I 720 576

cthet " Display 4R ... [ 1778

Go to the Options tab. Uncheck the Follow ITU-R BT.601 Standard option.

“Crop [before resizel}

" disable — Click on Auto Crop. Gordian Knot will attempt to remove the black
Auto Crop | = bars from the movie automatically so that we don't waste bits. It can
—_ a5 24 fail to be accurate sometimes so click on the movie window and see
50— if the black bars have vanished. If they haven't, trigger the arrows in
® L = the cross style until the bars have vanished.
£ Width = Height
O AspectRalio ... 2442 | 716 | 417 Next, press on Smart crop all.

Output Resolution

Pizels Stats Pixels Width x Height H-Modul Aspect Ratio Aspect Error  W-Zoom H-Zoom
| 155648 | 608 = 286 |16 ~| | 2375 [ 01 % [&7% |Fix

N

L ]
DVD2aVI Frames Bits/(Pizel*Frame) Video Size Save
[ 195923 IEEE| % of | First Pass Stats fFistPass Size | | Reset | Defaut| Exp Imp| Rename
Open 25000 ~|FPS || Load |- % of CompressibilityTest [ % || |Matix ~|

Select 16 as the W and H Modul. This will make sure that you resolution is a multiple of 16. It will also give you a
variety of resolutions. Slide the bar from the right to the left until you reach a Bits/Pixel*Frame value close to 0.190.

Important: Do not go lower than 0.175 in any case. Always check that any of the W-Zoom, H-Zoom values do not
exceed 100%. Also make sure that the Aspect Ratio error is 0.0%.

Generally, the Bits/(Pixel*Frame) indicator shows how many pixels will be used to encode each frame. The more the
better. Each time you lower the resolution the Bits/(Pixel*Frame) grows. However if you use too many bits for each
frame, you sacrify resolution i.e. when you playback the movie and it gets resized you will have a blocky picture.
Therefore, there should be a balance between your encoding resolution and the Bits/(Pixel*Frame).

6 Cropping and resizing: Part 2 13



7 Completing the process

Click on the window that displays the movie and press on the "Save and Encode" button on the bottom left corner.

The following window will pop up.

Re: ;:;ug —Resize Filter

@ Selected Output Resolution | | Bilnear If your Average bitrare was somewhere near 900kbps use Neutral

(" Soft Bicubic . . .. . . .

£ vCD e 6 Bicubic as your resizing filter. For higher bitrates such as 1000kbps
" SvVCD ® S Brers you can use Sharp Bicubic if you like sharp images. For extreme
e ; o cases, where you have to use very low bitrates, use Soft Bicubic. In all

ield Operations Noise Filter o

o s & None cases it is also a matter of preference.

. . " Little Noise [slow)
" Fast Deinterlacing ¢ Medium Noise (slower) . . . .
o = LR G The only reason to choose a sharper filter as you raise the bitrate is
" Smart Deinterlacing " Heavy Noise [very slow) . .
that the Sharper filters will stress the codec more and hence need more

—Subtitles [\/obSub} —Extras bltrate to Iook good

I™ _ SelectVobSub Files I I~ Put Noise Filter before

(¢ before Resizing (default) Resizing (slower).

(" after Borders (VCD/SYCD) I~ Fool CCEne ) )

(" before Cropping If your source was Interlaced then check the Smart Deinterlacing
i ~Compressibiity Check | feature. If your source is NTSC/FILM and appeared to have Interlace
(ff No Tiirn & Off Artifacts in the DVD2AVI step then you can just perform Deinterlace

tovie Only ) . . . .

S Cuse[S =t || or IVTC (It will be an extra option if your frame rate is 29.970) but

€ Both(enc, creditsseparatell| | = results are not guaranteed.

Save&Encodel Save | Preview | Edit | Cancel |

Press save and select a location for the avs script. We are now ready to encode.
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8 Encoding with XviD

VMideo (88%)
Average Bitrate
Vide Go back to Gordian Knot and check the video size (in KB) noted below the average bitrate.

787886 KB
769 MB

Now launch Virtualdub. Press Ctrl+O and select the .avs file.

| G Crins e L Select Fast Recompress under the Video menu.

;!:n;e I;ate. o0 E:r:—;

ColorDeptie: Cerl+D The difference between Fast recompress and Full processing mode is that in the Fast

:;“e’ft':f:; @HC | recompress mode, the video is not converted to RGB from YUV where as in full

Dvect stream copy processing mode the video is converted from YUV to RGB and back to YUV after the
SIFE=reraTes filters are applied.

Next press Ctrl+C, select the XviD MPEG-4 codec and click Configure.

XviD Configuration @

Encoding options

Encoding Mode: v
 ——]

e Pick up 2 pass - 1st pass and click on Advanced options.

Advanced options...
Load Defaults...

Quantization type should be H.263 for low bitrate rips and MPEG for
high bitrates.

Use a Maximum |I-frame interval of 250 for PAL, 240 if you forced
FILM or 300 for NTSC/FILM.

Encoding freaks would use Motion search precision of 6 — Ultra high.
Normal people should stick with the default of 5 — Very high.
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XviD Configuration

Global |Quantization] Two Passl Alt. Curvel Credits] CPU ]

Global settings

Motion search precision: 5 -Very High v

Quantization type: H.263 b

FourCC used: XVID hd

Maximum |-frame interval: 250

i
0K I Cancel |

Istpassstats: | wideo.stats _| Jump to the Two pass tab and select the directory where the statistics file will
ndpass stats: | _ | be saved. It defaults to the current working directory.

XviD Configuration

I Credits at start of movie

Credits start at frame no.:
Credits end at frame no.:

[V Credits at end of movie

Credits begin at frame no.: 185965
Credits end at frame no.: 195922

Credits rate reduction

¢ T

@+ |-frame quantizer: F
P-frame quantizer: ,207

c oo

Global | Quantization | Two Pass | Al Curve Credits I cPU |

oK I Cancel |

Alternate Curve

Click on the Credits tab. Tick the Credits at the end of the movie box.
You now have to go back to Gordian Knot and determine the frame
number where the credits start from the preview window. In this example
the credits started at frame number 185965. At the "Credits end at frame
no:" box you should enter the total frames of the movie.

Also tick the I,P-frame quantizer box. Quantizers 16+ should compress
very well, adjust appropriately

This is the most interesting part of XviD. It is optional but it will enhance quality if you use it properly. This is
something like DivX4log for DivX 4.12 and SBC for DivX 3.11 but it is built in the codec so it is more accurate.

8 Encoding with XviD
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X¥iD Configuration @@

Global | Quantization | Two Pass Al Curve |Credits] cru |

IV Use Alternative curve system

Curve aggression: Low v

High distance from average %: |Hi

Low distance from average %: {100

[V Enable automatic minimum relative quality
Strength %: 25
Minimum relative quality %:

[V Enable automatic bonus bias calculation

Manually set bonus bias:

0K | Cancel |

I will not go into details on how this works because it is quite
complicated and it's out of the scope of this guide. However | will present
you the rules that work out best so that you use it wisely.

Rules

* Use a value between 20-40% for strength. 25% works OK.

» For movies with small change in motion (doesn't matter if it is
high or low motion overall), select High Curve Agression.

* For really dynamic movies, use Low Curve Agression.

» For middle cases, use Medium.

» Use a value for "Low distance from average %" lower than
100%. 100% works quite well. Lowering this, will improve the
low bitrate frames which usually are the static ones.

* For the "High distance from average %", use a value according to
your content. For expensive frames, increasing this will improve
quality.

Use these rules with care and do not abuse them. The choice of Low/100% Low/200% High works quite nice for mos
movies. However to achieve optimal quality, adjust properly. Additional testing will always help ofcourse, feel free to
share your expiriences with us. If you are lost by now, just disable this feature.

Press OK twice. Now, press F7, the following dialog will show up.

Save AVI 2.0 File B 21x|
Save in: | ) the.matrix.vobs _'J & i 0 EEEE
File name: IThe.Malrix.DivX.823kbps Save I
Save as type: lAudio-\f’ideo Interleave [*.avi) ;] Cancel I
¥ Add operation to job list and defer processing o

Make sure you tick the "Add operation to list and defer processing" option. Press Save.

Press Ctrl+C and using the same sequence (Configure) enter the codec settings
again. Change the Encoding mode to "2 pass — 2nd pass Int.". Put the Desired
size in KBytes from Gordian Knot and press OK to return. The only setting you
may want to change is the Min and Max I-frame quantizers in the Quantization
tab. | always set both to 2.

You may also want to change the quantization type to Modulated during the
second pass. With this option, the codec will use both H.263 and MPEG

8 Encoding with XviD
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gquantization depending on each frame. It is meant to produce better quality.

Encoding options
Encoding Mode: v
el
Desired size [Kbtyes]: 787886
li

Advanced options...
Load Defaults...

Press F7 again and save the AVI with the same filename as before. Once again, check the "Add operation to list and
defer processing option" and press Save.

Now press F4. The next dialog should look like this:

I virtualDub Job Control (=] ]
File Edit
Name | Source | Dest | Start | End \ Status
Job1 yards.avs The.Matrix.... - - Waiting
Job 2 Gyards.avs The Matrix.... - - Waiting
Move up |
Move down |
Postpone |
Delete |
< | LI Abort
Current job I 0%

If the screenshot is similar to what you see then you have done everything correctly. Else you should try again but re;
more carefully this time.

Press the Start button to start the encoding, go have a nap and come back for the Audio/Video muxing.
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9 Audio/Video Muxing

This step will completely depend on your audio choice. If you have chosen Vorbis for your audio then you will have tc
use the Ogg Container to put your Video and Audio. If you would like to use subtitles, please read the next step in
addition before you proceed.

If you have kept the original AC3 track or encoded to MP3, then you can use either AVI or Ogg. However, the Ogg
container has less sync issues whereas VBR MP3 is known not to work really well with AVI.

Let me start with the Vorbis users since they are becoming more more every single day.
Vorbis

Launch Oggmux. It is really easy to use and therefore | will just include the final image.

5% Koepi's OggMux 0.7.6
Input
Movie: Iobfiles‘\the.matrix.vobs'\Encoded\TheMatrix.DivXS.avi @T itle: |The M atrix

Soundtracks Language:
File: |files\lheAmallixAvobs\E ncoded\The.Matrix.German.ogg @’W— Add
List: | 1. [English][delay: 0] F:\vobfilesithe.matrix. vobs\E ncoded\T he.Matrix. English. oc | Modify

2. [French][delay: 0] F:\vobfilesithe.matriz. vobs\Encoded\The.Matriz. French.og

Delete

Subtitles
File: |es\lheAmatlix,vobs\E ncoded\The.Matrix. Greek.Subs. stl@ﬁreek | Add

List:  |1. [English][delay: 0] F:\vobfiles\the.matrix. vobs\Encoded\The.Matriz.English. 5t

ek

[

Output Mux File! Reset | About |
Target: [bfileshthe mattix vobs\EncodedhT he Matix Divi<5 Ogm @

[

[

l—_| Exit

After choosing a soundtrack or subtitle, select the language and set the encoding parameters according to your desired values.
Don't forget to use the ‘Add"button afterwards! When clicking onto an item in the list you can modify or delete it.

Fill in the fields top to bottom. First of all select your Movie (click on the browse button) and type the Title on the right
Then, for each Audio Track and Subtitle language that you ripped (the next step describes how), you need to select t
file and also specify the language in the dropdown menu next to the browse button. Remember to press the Add butt
each time.

Next, select your Target and press the Mux file button to do the muxing.

MP3/AC3 with Ogg

The same process with above applies. The only difference is that instead of Ogg Audio streams you should select yo
MP3/AC3 files.

MP3 with AVI
Launch Nandub. Press Ctrl+O and select your DivX AVI file.
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|Audio Options  Tools  Help
©  Secondary stream » [

Conyersion, .. CErl+A
Interleaving. .. Ctrl+I
COMmpression. .,

Yolume, ..,

o audio Click on Audio —> (VBR) MP3 Audio. Browse and select your MP3 file. Press OK.

AVT audio
Way audio...

AC3 audio...
Ogagj¥orbis audio...

® Direct stream copy
Full processing mode

Audio/¥ideo Interleave Options o ] o2 |

[V Enable audio/video interleaving

r—Audio block placement

Preload |500 ms of audio before video starts.
Interleave audio every |2 ' frames
C ms Press Ctrl+l. A window with the Interleaving options of Nandub will
These settings affect the physical layout of audio blocks in the file. pOp—UD. Change the "Interleave audio every X frames" option to 2
—Audio skew correction and C||Ck OK
Delay audio track by ID ms
Use positive values if the audio is playing too early, and negative
values if the audio is playing too late.
0K I Cancel
[ Video Audio Options Tools Help
T Filters... Ctrl+F
F Rate... Ctrl+R . . . .
i ~ = | Last but not least, click on Video —> Direct Stream copy. The next step is to press F7
SBC Options » | and select location for your muxed AVI.

Select Range...

® Direct stream copy

AC3 with AVI

This is pretty much the same process with MP3/AVI. Pickup AC3 Audio in Nandub instead of MP3.

Audio Options Tools Help
* Secondary stream >

Conyersion, .. Chrl+4
Interleaving... Chrl+1
COmMpression, ..

Yolume, .,

Mo audio

AYI audio

Way audio...

(YBR) MP3 audio. ..
® AC3 audio...

Ogg/vorbis audio...

® Direct stream copy
Full processing mode
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Audio/Video Interleave Dptic =101

[V Enable audio/video interleaving

— Audio block placement
Preload |250 ms of audio before video starts.
Interleave audio every |64 " frames

* ms

These settings affect the physical layout of audio blocks in the file.

— Audio skew correction

Delay audio track by IU ms

Use positive values if the audio is playing too early, and negative
values if the audio is playing too late.

0K | Cancel |

In that case you need to change your Interleave settings also. The most common setting is 250ms of Preload and
Interleave by 64ms. However this varies from soundcards to soundcards. If this doesn't work out for you (choppy
playback/out of sync) please consist the AC3/SPDIF FAQ.

Finally, press F7 and save your muxed AVI.
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10 Subtitles/Multilingual Oggs

This step will show you how to include subtitles in your Videos.
Yet again, you need to use different types of subtitles depending on the Container you chose previously. For AVI you
will need to use VobSub where as for Ogg you need to use Subrip. You can find both in the Downloads section.

AVI - VobSub

Vobsub Step 1

Use this to rip subtitles off a DVD and
to configure how they are displayed in
mediaplayer (Install Directtobsub!) .
To permanently encode subtitles (eq.
for VCD/SVCD) you can also load
these subtitle-files into an
avisynth-script [.avs)

Go back to Gordian Knot. Click on the Subtitles tab and press configure.

Configure |

The following window will appear:

Filter: YobSub x]

| | _:J Scale:
Time offset (ms): 0 33 Fade inout (ms): 0 3: 0 33 ‘ }

Custom colors: |~ Save settings for nextrun: |~ Smoothimage: [

_, _, _, _J Movie Jistparoncy Subiie T "J
o e {

Dptanmk | About I Cancel I K I % |0 _!:] y. |0 _,:I Align
hY

Press on Open. Go to the directory that you have ripped the DVD and select the .ifo file. VobSub will then ask you for
directory to store the subtitles.
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Select section(s) @

00 - English ~ 14 - Greek
01 - English i

02 - Dansk _>‘
03 - Dansk

04 - Portugues

05 - Portugues

06 - E'o!ish v

|'ve stripped the source files and crossed my fingers

If you haven't, select the parts you want to index:

Yob 01 Cell 01 A
ﬂ Yob 01 Cell 02

Yob 01 Cell 03

Yob 01 Cell 04

Yob 01 Cell 05

;>| Viob 01 Cell 05

Yob 01 Cell 07

YAk N1 Al N0

All > | oK | <-4l |

Select all languages that you do NOT want to have on the right menu and press "<—-". Finally you should have only 1
ones you want. In my case, Greek. Press OK.
Vobsub will do its tricks and dump three files. One .idx and one .sub.

For those of you that want to include all languages to make your backup closer to the DVD, you can use WIinRAR to
compress these three files.

When burning the CD, include these files in the same directory with your AVI file and name them the same with the

AVI. e.g. video.avi video.idx video.sub. When you watch the movie with any DirectShow player such as PowerDivX o
Windows Media Player, VobSub will automatically display the subtitles.

Ogg

The Ogg container allows you to mux your subtitles in the same file. However you need to make the subtitles with
Subrip which uses OCR to make them and needs a bit of an effort but nothing complicated.

Launch Subrip and click on File —> Open Vob(s).

What To Do ?
¥Yob Files :

Language Stream : @ Qpen IFO. F:\wobfileshevolution’,
Characters Matrix File W - ['7\ s_01_1.vob [_1048574 Kb)]
(Different for each D¥D]) : X || | Hts_01_2.vob [ 1048574 Kb)

v s_01_3.vob [ 1048574 Kb]

Action : \IV s ()
Options

¢ SubPictures to Text via OCR
(" Save SubPictures As BMP [V +TC&Res
(" Save SubPictures As SUP Files
¢~ Only Show SubPictures

Clear TextFile | View TextFile |

Il Start with the first 1Gb VOB and use the Last Time Code !l

Last TimeCode : [U_ID_IU_[D_ Reset |

Enable this box if time restart from 0 in the middle of the DVD [~ Open Dir I il

¢  Start p X Cancel |
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On the window that appears, click on Open IFO and select the .ifo file in the dir you ripped the VOBs. Select your
prefered language on the left and also check all .vobs on the right.

Finally press Start. Subrip might ask you to type some characters since it uses OCR.

SubTitle Index: 0 |5 (EPiE/ S d

When done, press on the Save As button and close Subrip.
If you like more than one subtitle languages, repeat this with a different language setup every time.

To mux the subtitles in your Ogg, simply follow the process described in the previous step with OggMux:

5% Koepi's OggMux 0.7.6
Input
Movie: Iobfiles\the.matrix.vobs‘\Encoded’\TheMatrix.DivXS.avi @T itle: |The M atrix

Language:

Soundtracks
File: |files\lheAmallixvobs\Encoded‘\TheAMalrix.Gelman. 0gg { uﬁe,man Z F Add
List: | 1. [English][delay: 0] F:\vobfiles\the. matrix. vobs\Encoded' T he.Matrix.English. o | Modify

2. [French][delay: 0] F:\vobfilesithe.matriz. vobs\Encoded\The.Matriz. French.og

Delete

Subtitles
File: |es\lheAmatlix.vobs\E ncoded\The.Matrix. Greek.Subs. stl@ﬁreek | Add

List:  |1. [English][delay: 0] F:\vobfiles\the.matrix. vobs\Encoded\The.Matriz.English. 5t

(il e

Dutput Mus File! Resst |
Target: [bfileshthe mattix vobs\EncodedhT he Matix Divi<5 Ogm @
[

= |

After choosing a soundtrack or subtitle, select the language and set the encoding parameters according to your desired values.
Don't forget to use the ‘Add"button afterwards! When clicking onto an item in the list you can modify or delete it.

About

Exit

Fill in the fields top to bottom. First of all select your Movie (click on the browse button) and type the Title on the right
Then, for each Audio Track and Subtitle language that you ripped (the next step describes how), you need to select t
file and also specify the language in the dropdown menu next to the browse button. Remember to press the Add butt
each time.

Next, select your Target and press the Mux file button to do the muxing.

You can pickup the Subtitles in Windows Media Player 6.4 under the Play —> Language menu
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11 Splitting the video

If you are reading this, it means that you want to have the rip in two CDs. If that's not the case, return home.

Ogg Container
Open OggCut. Click on File —> Open and select your .ogm file from the previous step.

The program will look like this:

)

[l = = [ [ [=]
Goto start 00:00:00.00 0=2:L1 0:37.016, Goto end Play Stop Saveas...

OggCut will display the duration of the movie. It doesn't support size prediction yet and therefore you will have to play
with chances to get two equal parts. Drag the slider until you can see a timestamp that corresponds to the end of the
half of the movie. For example this movie is 2 hours and 10 minutes long and | set the slider to 1 hour and 4 minutes.

)

AT R R g

[« = - [ | [=]

Goto start 00:00:00.000 01:04:42.000 Goto end Play Stop ave as

Click on Save As and select the filename for the First part.

Then click on the "Goto End" button and then on the End button. Save as again and save the second part.

l .J

[l - — [ | [=]

Goto start 01:04:42.000 02:10:37.016 Goto end Play Stop Save as ..

If you have included subtitles, OggCut will cut them as well.
AVI Container

Open Nandub (resides in C:\Program Files\GordianKnot\Nandub). Press Ctrl+O and load the movie.

}Video Audio Options Tools Help

Filters..., CErl+F

Frame Rate... Ctrl+R

SB'CO[tW EtD ,| Once again, set the Video to Direct stream copy. Next, press the Home button.
ptions

Select Range...

® Direct stream copy

Press Ctrl, Shift and J at once. The window on the left will appear. Assuming that
fumpto st keyinthe fist =698 your aim was 2x80min CDs then put 698 MBs (700-2) in the Jump dialog.

i Now press End and then F7 to save the first part.

Frame 1883 (0:01:15.560] [ ]
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When Nandub is done, press Home again and make a note of the timestamp diplayed at the bottol
of Nandub. The format is hours:minutes:seconds (e.g. 0:01:15.560 is at the point with timestamp
1min:15sec.

Press Ctrl+Right arrow. Press End and F7 to save the second part.
Then make two directories, one for each part and there place the autorun menu files and the AVI files.
Now let's split the subtitles. If you haven't included the subtitles in your rip, just burn the CDs.

Open Gordian Knot again.
Vobsub Step 3

Use this to split your subtile-files if you
encode for more than one CD.

Go to the Subtitles tab and there press the Cutter button on the right.

Cutter |

In the window that appears, make note of the numbers in the End field.
Next, put the timestap from Nandub in the End field and press Save as.
Star: | 0 0o (o |0 Org:
o fo oo ; Save the file to the first part directory. Remember that the video file has
Eng [T [0 [ [520 New | to have the same name with the subtitles files!

Modify timestamps to :
o count from "Start" I Modify FPS

Finally, put the timestamp from Nandub to the Start field and restore the
Open.. | [ Savess. | et | End field as it was when you opened the subtitles cutter. Save as, in the
second part directory.

Burn the CDs and enjoy!
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