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1. Introduction

This guide will explain how to create subtitlestthee encoded into the video stream. This is
often callechardcoded as you can’t switch off the subtitles. The suesitare part of the video
and can't be separated from it. A DVD for examplerks in another way. The advantage of
this method however is that you KNOW that your gldst display correctly and always look
the same, no matter where you play them. Espeaialitain Unicode-only characters might
otherwise cause problems when played on differeahimes.

If you want to display more than one subtitle (sakéanguages for example) at once this
might well be the ONLY way to achieve this.

This guide will show you how to prepare very langav AVI files as well as smaller
compressed AVI files that you can easily carry acbar even distribute via internet. The raw
AVI files can later on be converted to MPEG2 fiteat can be used for creating a video DVD
that plays in any DVD player. How to create a D\@niot covered in this guide. The raw
AVI files should be compatible to most MPEG2 enasdw DVD authoring programs.

If used within a Powerpoint presentation, MPEG2 &s always — the most compatible option
as other formats might require the installatioraafodec. Keep in mind though that MPEGL1
files are on the other hand of relatively poor gyand quite blurry.

The major downside to this approach is the spaedeton your hard drive and the slightly
complicated workflow. Once familiar with the vargsteps it should however be quite easy
to come up with satisfying results.

Be prepared though that rendering the video fiesfien quite a lengthy process. Make sure
you'll use the fastest computer you can get a lodldEven a usual double core machine
quickly reaches its limit when it comes to videogessing.

The software that we will use is either freewarewen open source.

2. Necessary Software
You'll need the following software:

Babelpad

VirtualDub 1.7.8 (other versions might work as Well
VobSub 2.2.3

Lame MP3 ACM 3.98b6

XVID

FFDSHOW

VirtualDub doesn’t need to be installed. Simply gapto your computer and start the EXE
file.

Install VobSub.
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Lame MP3 ACM has to be installed in a more ,unuswaly. Go to the directory and right-
click on the INF file. Choose install and followetimstructions.

XVID and FFDSHOW may be installed separately orgymnstall the K-Lite Mega Codec
Pack. If you do the latter you should uninstall aoyglio and video codecs previously. K-Lite
Mega Codec Pack also is quite handy as you wikilide to watch almost any video file that
exists today afterwards.

3. Creating subtitles

3.1 ELAN

First the respective annotation tier(s) have texgorted from ELAN. Do this vi& Les >
ExporT As = SueTi TLES Text. Choose the tier(s) you want to export. Encodintipe file has to

be Unicode, so choose eith@- 8 or UTF- 16 (it doesn’t matter which one because it has to
be changed later on anyway).

3.2 UTF-8 - UTF-16

In order for the subtitles to display correctly gré-files have to be converted to UTF-16LE.
This is necessary because the subtitle softwase Idoesn’t interpret ELAN'’s srt-files quite
right as they are encoded in UTF-16BE. You may lis tith any Unicode text editor

capable of saving UTF-16LE files, for example Balael

Open the subtitle file from before (subs.srt) wilbelpad and d®ave as right away.
Encoding has to be changed Wor- 16. Byte Order:Li TTLE EnbiAN and ByTE ORDER MARK.
Newline:CR/ LF Pair. Save file.

3.3 SRT 2> SSA

Now subtitles have to be converted from SRT fortnaSA. VobSub has to be installed for
this task. VobSub contains a little tool called Babync. If you can’t find it in the start menu,
you should be able to locate it at) ProaraM Fi LES\ GABEST\ VOBSUB\ SUBRESYNC. EXE.

Start SubResync and open “subs.srt”. Maximize yoadow. If you click on an annotation
you should see a preview of the subtitles as theyldvdisplay in a video. Unicode specific
characters might not display correctly as you fiate to select a Unicode compatible font.

Click onEn T and in the next windows click on the selected fmsually Arial on Windows
machines). Now choose a Unicode font, e.g. LucidasSUnicode on Windows machines.
Click ok and you will go back to the previous wingk Here you can change some stylistic
properties. You may leave everything as is or ckaamne settings. You can change or tweak
these settings later on as well.

Click ox and try in the main window if the subtitles disptayrectly now.
If everything looks how it's supposed to look gostee As. File type has to be changedsie

STATION ALPHA (*. ssA). Also checkuni cooe autrur. Now make sure that you change the file
extension to SSA! Unfortunately SubResync doesmthis automatically. Save and exit.
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3.4 Virtualdub — Adding subtitles
Start Virtualdub. There is no setup routine, singigk on the exe file.

Open your video file. Which one? Either select Waeo file that is linked to your ELAN
project or choose the corresponding AVI file thatiyhave captured from your DV tapes.
Chances are that the video file from ELAN had beamverted to MPEG1 or 2. You may use
these but quality will probably be better if youodse the raw AVI files, which also
guarantees DVD compatibility with respect to siz2(x576 PAL) and frame rate (25fps
PAL). Make sure however that the AVI file matches@ly the content of the mpg file. At
least they should have the same starting poirthalfs not the case with your video files, do
some cutting in whatever video software you're ggnor to continuing.

Before getting into detail let’'s have a look at thain workspace:

Preferred filter

10:11 pixel (DY-NTSC)
50% 1:1 pixel (Square)
a5 een 50:54 pixel (D¥-PALY
e s 40:33 pixel (DY-NTSC Wide)
v 100% 1511 pixel (SYCD-NTSC)

150 118:81 piscel (DV-PAL Wide)
4 200% 59:36 pixel (SVCD-PAL)
300% 20:11 pixel (SVCO-NTSC Wide)

400% 59:27 pixel (SUCD-PAL Wide)
Reset to exact size 4:3 frame (TV)

15:11 frame (DY)
16:9 frame (Wide)

n

1 | 1 . [ 1 ] ] | 1 ] | 1 1 | | 1 | | 1 | | | 1 | | e
0 100 200 300 400 500 GO0 700 800 900 1000 1100 1200 1300 1400 1500 1500 1700 1800 1500 2000 2100 2200 2300 2400 2500 2654

| | o] o] ot | | | B | | | | Frame 2 moRTZEN K]

Once you have opened a video file you will getde svo screens. The left one is the input
screen on which you the see the video as it is.rifi one is the output screen that will show
you the video how it’s going to be. Naturally ydiske no difference as long as you haven't
changed anything.

If you do a right click on one of the screens a metth some options will appear. Lower the
zoom factor of the left screen, so that the rigltesn fits entirely into the window. If your
video appears to be squeezed it's quite likely thataspect ratio isn’'t set correctly. Change it
and your video will be stretched accordingly. Oamark about this: this doesn’t change your
video it only changes the way VirtualDub displalysn screen. A lot of software players offer
the same thing.

In the left corner there are among others stoppdang buttons. You only have to use the right
play button; the O stands for output.
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With the slider you can move around on the timelimég only when the video isn’t playing. If
you want to do some cuttings, it's best done hkteve the slider to your desired starting
point and press the home key (Posl on some Keyhopavibve the slider further to the right
and press the end key. If you export the video rmy the selected area will be exported.

Now let’s change the video. Go to theso menu and sele€iL Processi NG MopE.
Click again onvieo and then orriLters. Click Abp and select the TextSub filter. A small
window will appear where you can open the subfite we created earlier. If you click on

styles you can change settings over and over yoile satisfied with the results.

Play the video; subtitles should be displayed now.

3.5 Virtualdub — Exporting for later MPEG compressi  on
Click onvi ceo and open theowressi ov menu. Select the first entry:

||_| nocompreszed B GE ,-""|"'|:t||:|'.| Wideo codec information
Cinepak. Codec by Fadius

Divi® .8 Codec (1 Lagical CPU) Dieliz s g
ffddshow Video Codec FOURLL cade

Heliw w12 v Y Codec Driver name

Ihdeo® video 5.10

Intel 4:2:0Yideo W2 50 .
Intel Indea(R] Widea R3.2 Faormat reztrictions:
Intel Indec® Videa 4.5

Intel WU Codec:

Microzoft H.261 Video Codec

chmsn[t H;E'_ES Video Codec v

| | |
r [
r — ok | cancel |

This means that the AVI file you're going to exposmon’'t have any kind of video
compression. This will result in terribly large el files and is the major drawback of this
method. Just make sure that you have a lot of gigalof free space on your hard drive.

Now go to theaun o menu. Chooser rect STrReam Copy. YOu may either choosgurce Aupi o if
you want to use the audio stream of the video oosbwAv Aupbi o if you have a WAV file
that has a better sound to it. Of course you havenake sure that video and audio are
synchronized.

Now go to theri LE menu and dGAve As AVI .

That’s it. You should now have a very large AVEfihat should be easily imported into any
DVD authoring or MPEG compression software.
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3.6 Virtualdub — 16:9 letterboxed

If the aspect ratio of your video is 16:9 you mdywwd add black bars (often called
letterboxes). This also gives you a neutral badkgtofor the subtitles thus improving
legibility.

Go to the video filter menu and add the “ffvdubitdr. Open the filter and go to the resize and
aspect ratio section. Enter the values from thevohg pictures:

ffwdub configuration

Profile | Yoreinstellungen
Filter anzeigenjverbergen
Deinterlacing
Bildeigenschaften
Grenzwerte
Grife & Seitenverhaltnis
Rander
Einstellungen
Unschéarfe & Rauschunterdriick
Ober

J | [~ Gesam
-

Iv Gréfenanderung

% Horizontale und vertikale GréBe angeben

" Hatizontale GréBe angeben

MNeue Grifie 70 420 j

" Seiterverhaltnis angeben
Yerhalknis 16 9 -
™ Erweitern auf nachstes Yielfaches von
16 -
2,000

" Resize ta screen resolution

" Multipizieren it

X

tes Bild bearbeiten | HiFe |
" Grife andern, Falls...
X |[> 640 |oder |y = 480

" Grife andern, Falls Pixelanzahl. ..

307200 j

grifier als

(* Grafe immer &ndern

I Pixelseitenverhaltnis intern verarbeiten

JI /I

Seitenverhaltnis
(* Keine Kaorrekkur des Seitenverhaltnisses

" Urspringliches Seitenverhaltnis beibehalten

f : L
™ Manell: 1.78 11 - |
] EfTen . 1
Falhenials AtHesimn Seitenverhaltnis des Overlays: Standard 1
Preview | oK | Cancel |
ffwvdub configuration g|
Profile [ Yoreinstellungen | J | :: Furiicksetzen | |
Filter anzeigen/verbergen -
Deinterlacing Rander
Bildeigenschaften " Rand innen
Grenzwerte + Rand auBen
Grifle & Seitenverhaltnis " Prozent + Pixel
Rander Harizontal 4 1
Einstellungen Fixieren i}
Unschérfe & Rauschunterdriick y
" Vertikal - —_—
Uber
78
Dividing borders
Left Right
Harizontal 8 — b 50
Top Boktaorn
Yertical €0 b =0
Brightness of borders
Brightness 1] J—
Reihenfolge zuriicksetzen
Preview | Ok | Cancel |

Your video should now have black bars on the tap laositom. You may have to change the
aspect ratio of the output screen to 4:3.

Add another video filter: “Shiftwrap”. This filtdets you change the vertical position of the
video, which might be helpful for giving more spacethe subtitles at the bottom. If you

5
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don’t need this just skip this part. The settingsf the following image will shift the picture
20 pixels towards the top:

ShiftWrap 3

W Shift Only [wrap Disabled]
[ Continuous Scroll Cancel

#Shift

Coleft :
1] Preview

& Fight —J

'S hift

CUp g

 Down —

Special Option
ze ™ shift value to
[ haorizontally shift single
lines

Go to the video filter menu again and bring theskld filters in the right order:

Filters Z”:Igl

7202576 720x576 ffwdub
720=576 720x576 Shift'Wrap
720576 720x576 TextSub 2,

0

Cancel

3

&dd...

Delete

Mowve Up

Mave Down

Cropping...

Configure. ..

EBlend

i1
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3.7 Virtualdub — Exporting a compressed AVI

This chapter will show you how to export a compeelsAVI. For video we’ll use the XVID
codec and for audio we’ll use MP3. This will give acceptable quality and file size will be a
great deal smaller.

Go to the video compression menu and select thé>)¢ddec:

Select video compression E|E|

Helix %12 v Y Codec ~ Yideo codec information
Indeo® video 5.10
Intel 4:2.0 Yideo 2,50 Deka frames iEs.
Intel Indec(R) Yidea 3.2 FOURCE code wid
Irtel Indec® Video 4.5 Driver name wvidwfwe dll
Intel YUY Codec
icrozoft H.261 Yideo Codec o
Microzoft H.263 Video Codec Format restrictions:
ticrozoft RLE Mo known restrictions.
Microzoft Wideo 1
Panazonic 0% CODEC
#iD MPEG-4 Codec v
‘ Canfigure ‘ About |

r [
——

[ Force keyhames every

framesz Ok, | Cancel |

Click configure to change the codec’s settings. d3eo“Advanced Simple @ L5” as your
profile level. Encoding type: “Single Pass”. Theafflet quantizer” sets the level of
compression. Don’'t go lower than 2; going higheantl6 will most likely give you ugly
artefacts. This is basically a matter of trial amtbr. A quantizer of 3 will give good results
and lead to an acceptable file size.
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XviD Configuration [‘5__<|
M ain Settings
Prafile & Level: |.&dvanced Simple (& LEﬂ mnore...

Encoding type: |Sing|e pass ﬂ mare...
Target quantizer. | |3.00 calc...

1 [masimurm quality) [smallest file] 31
|

Zones
Frame # Wweight/Quant | bodifiers

1] W 100

Add | Hemuve| Zone Options. ..

Mare

Luality preset: | [User defined) ﬂ mare. . |

Load Defaults | Other Options... ‘ (1] |

Click on the first “more...” button and compare lwihe following image:

XviD Configuration [‘5__<

Frofile l Level ] Azpect Hatio]

Profile @& Lewvel: Advanced Simple @ L5

Quantization type: |H-253 ﬂ

[ Adaptive Quantization
[ Intefaced Encoding |
[v Quarter Pixel

[v Global Mation Compensation

v BAOPs

Max consecutive BVOPs: |2
[Juantizer ratio: |1 A0
[uantizer offset: |1 jilil

[v Packed bitstream

ok | Abbrechen‘

Click on “Aspect ratio” and change it to 4:3. Ifybave a 16:9 video and have not added any
black bars choose 16:9.
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XviD Configuration

x]

Prafile ] Level Aszpect Ratio l

™ Pirel fspect Ratio Quick Setting
Select the shape of a pixel. .
Drefault
m | i |

* Dizplay dzpect Ratio

Select the shape of the image. .
164
w4 ool
2351

Azpect Ratio iz written to mpeg-4 bitztream, but unfortunately is
likely to be ignored if video gtream iz encapzulated in a
general-purpose cantainer (ke avi, agm., mky).

Therefore, be aware that using different aspect ratio than
default might be ignored by some plavers, especially when
decoded on 'Windows.

Uz at your awn nizk.

0K | Abbrechen|

Press ok, ok, ok until you're back on the main sgre

Go to the “Audio” menu and select “Full ProcessiMgde”. Open the audio conversion
menu. The Sampling rate isn’'t that important. Claggt to 44100Hz might be a little bit
more compatible with certain computer systemsolf ghange the sampling rate, make sure
to select the high quality switch.

You might want to select “Mono”. In general speettdta doesn’t have a lot of stereo
information anyway, if it's important to you leavein stereo mode. Mono will give you
slightly smaller files.

Audio Conversion

Sampling rate

* Mo change (45000Hz) " Cuskarn

" B000Hz

" 11025Hz

" 16000Hz

" 22050Hz

" 44100Hz

" 48000Hz [ High quality

Precision Channels

f* Mo change {16-bit) f* Mo change (sterea)

" g-hit " Maono ™ Left

" 16-bit " Stereo ™ Right
Bandwidth required: 158KE/s QK | Cancel
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No go the audio compression menu. If you have liestdhe Lame codec as described in the
first chapter it should appear in the list. SefecNo select an appropriate bitrate. You may
know this from your iPod or mp3 music software. Toeer you go, the worse it'll sound.
For mono | recommend “44100 Hz, 96 kbps, CBR, Morioi’ stereo “44100 Hz, 160 kbps,
CBR, Stereo”. Make sure to choose CBR (ConstanRRie). Technically speaking ABR is
better but a lot of software and hardware playergetirouble keeping the sound in sync when
encoding audio in ABR. Another mode not mentionedehis VBR (Variable Bit Rate).
Basically the same as ABR but more drastic.

Select audio compression §|
<Moo compression [PCH > 44100 Hz, 152 kbps ABR. Mono 19KB/: A~
AC-3ACM Codec 44100 Hz, 144 kbps ABR, Mona 18KB/z
ACELP.net 44100 Hz, 136 kbps ABR, Mona 17KB/ s
CCITT é-Law 44100 Hz, 128 kbps CBR, Mona 16KB /2
CCITT u-Law 44100 Hz=, 128 kbps ABR, Mona 16KB /2
DSP Group TrueSpeech(TH) 44100 Hz, 120 kbps ABR, Mono 15kB /s
G5M B.10 44100 H=, 112 kbps CBR, Mona 14kB /s
1AC2 44100 Hz=, 112 kbps ABR, Mona 14kB /s
Ibd & A0 PCh 44100 Hz, 104 kbps ABR, Mona 13KB/z
Lame MP3 44100 Hz, 96 kbps ABR, Mono 12kB/z
Microzoft ADPCK 44100 Hz, 96 kbps CER. Mono
Microzoft G.723.1 44100 Hz, 80 kbps CBR, Mono 10KB/
MPEG Layer-3 44100 Hz, 64 kbps CER. Mono KB/
YWindows Media Audio W1 32000 Hz. 48 kbos CBR . Mono EKE /s v
Windows Media Audio W2

[ Show all farmats

Farmat infarmation

Farmat D 00055

Bytes per block 1 byptes

[rata rate 12000 bytez/sec
Granularity 12000.0 block s/zec

Ok | Cahcel |

Now go the file menu and save as AVI. Dependingyaur computer and the speed of your
CPU this might take some time.

The combination of XVID and MP3 in an AVI should geite compatible on many computer
systems. A software that plays these files withouther ado is for example VLC Player.
Other players might complain that the XVID or MR&lecs are missing. This mostly happens
with older computer systems and shouldn’t be tgoadbia problem.

10
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3.8 Virtualdub — Interlaced vs. Progressive

DV cameras record the movie in a mode called: lmted. This means that there is never a
full picture recorded but only half pictures. Fitbe even lines then the odd lines or vice
versa. That's the same way a traditional TV worRkssplaying an interlaced film on a
progressive display may unfortunately look quitéyygtrange horizontal lines in the picture).
Progressive is the opposite so to speak of intedlacComputer displays are always
progressive.

You can change all this if you de-interlace youtea. For this open the “ffvdub” filter again
and go to the “deinterlacing” section. There a eutlot of methods to be found. | always
choose the following:

ffwdub configuration g|
Frofile { voreinstellungen | J ||I: Gesamtes Bild bearbeiten Zuriicksetzen | |

Filter anzeigenjverbergen : :
> W Deinterlacing I Deinterlacing

Bildeigenschaften Methaod: TomsMoCamp j I Felder tauschen
Grenzwerte
Grife & Seitenverhaltnis
Rander .
Einstellungen B
Unscharfe & Rauschunterdriick Iv vertikale Filkerung
Uber

Suchaufwand: 4

Reihenfolge zuricksetzen

Preview | oK | Cancel |

Your video should now be progressive. The downsidehis is that you lose a little bit of
detail.

Bear in mind that if you drag an uncompressed AM into a DVD authoring or MPEG

compression software you might have to specify hdretyour video is interlaced or
progressive. Compressed AVIs (XVID) you should alsvbe deinterlaced!

11
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3.9 Virtualdub — Further video tweaking

If your picture is grainy or noisy try the denoisection of ffvdub. Experiment with the
Denoise3D settings:

|v Gesamtes Bild bearbeiten .
) ) [~ Mur rechte Halfte B |
Filter anzeigen/verbergen
Deinterlacing v Unschérfe & Rauschunterdrickung
Bildeigenschaften I~ weichzeichnen: 30
Grenzmerte Il
Gréfie & Seitenverhalnis
Rander [~ Zeitliches Weichzeichnen: 0 3
Einstellungen }
Unschérfe & Rauschunterdriick
(Ober

Profile | Yoreinstellungen | J

o]
™ Luminanzweichzeichnung: 0 Iv Chromaweichzeichnung: 0

I I
A A

I schrittweise Entrauschung: 40

I
i

[ mPlayers zeitlicher Rauschfilter: 700, 1500, 3000

—_— I I
i i Ly

I swscaler Gaufischer Weichzeichner - Radius:3, Luminanz: 1,00, Chroma: 1,50
—_— I I
1] 1]

I¥ Denoise3D - Luminanz:4.00, Chroma:3.00, Zeit:6.00 v HD

i i

|

Reihenfolge zuriicksetzen

Presiew | Ok | Cancel |

The more you drag the sliders to the right thetdtayour picture will become. This also

improves the efficiency of any video compressiopetyas you through away detail. Don't
overdo it as the picture might look unrealistic.

Ffvdub can do quite a lot more. You can brightearypicture, raise contrast and many other
things.

Also the video filters that come with VirtualDub ghit be worth looking at.

For example if you export an XVID AVI you might wiato lower the resolution a bit. Insert

the VirtualDub Resize filter AFTER the ffvdub fitteand enter a new value. This will also
lead to smaller files.

12
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3.10 Virtual Dub — More than one subtitle

It may be desirable to have more than one subiitte The method describes in this guide
makes this fairly easy. You simply have to add heotTextSub-filter in the video-filter
menu. Adjust the bottom lines of the subtitles Isat they are displayed above one another.
The TextSub filter also allows you choose differeatours which might make them more
readable. Keep in mind however that you quickly epdwith way too much text on one
screen. Still this method might be interestingdertain scenarios.

Here you see an example of this method:

it mowi:maj chonlomaj neyrus lo:los

nosotros somos movimas realmente, de este pueblo

13
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4. Further reading and resources

You'll find most of the software atww.doom9.orgwhich is also a very informative site with
lots of guides concerning video.

Other sites of interest might be:

Aspect ratio explainedttp://www.doom9.org/index.html?/aspectratios.htm

Interlacing explainedhttp://www.100fps.com/

Another subtitle guidenttp://forum.videohelp.com/topic338752.html#

14



