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Introduction

ATLAS.ti supports a wide range of video formats. But there are so many
formats out there that you may still run into a situation once in a while that
a video cannot be loaded or will not play properly. In a situation like that it
helps to understand the basics of videos, video file formats, video
containers, and codecs.

This paper gives you a brief introduction to video formats and codecs, and
helps you understand which formats are supported by ATLAS.ti. It also
describes what to do if your video refuses to load or causes problems when
playing. You learn how to identify video file formats and how to convert
them into a format supported by ATLAS.ti.

In addition, we provide some recommendations for codec packs and
utilities that help you identify and convert video files.
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Video File Formats

The amount of video formats available today is staggering. As of this
writing, Filelnfo.com (http://www.fileinfo.com/filetypes/video) lists more
than 300 different types of known video formats and codecs (we get to
codecs later in this paper; for now it is sufficient to know that codecs are
small programs that “read” the videos).

Why are there so many? The answer is that practically all of these formats
available for use on a computer actually represent different types of
compression. Uncompressed (“raw") video is simply too “big," i.e. requires
an enormous amount of storage space. For example, a one-hour standard
PAL TV video (720 x 576 by 25 frames per second) would require as much
as 103 GB or 22 DVDs (!) to store.

Here are some examples of a one-minute standard PAL TV video at
different compression rates:

Format Size (one hour standard PAL)
Uncompressed 2400 MB

AVI DV (=SD camcorder) 222 MB

MPEG (=DVD) 45 MB

DIVX (=Internet) 9 MB

MP4 (=Internet) 7 MB

Table 1: Compressed and uncompressed Sizes of one hour standard PAL
TV video

High Definition Videos depend mainly on the dimension as most use H264
video compression. There is no uncompressed HD video. It would be too
big. Here are some examples of one-minute HD videos with different
dimensions.
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Video Dimensions

Playing Videos
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Format Size (one minute HD)

uncompressed 1080p (not real - | 8899 MB
Just to give you an idea)

1080p (1920 x 1080 by 25 118 MB
frames per second - HD
camcorder)

720p (1280 x 720 by 25 frames | 59 MB
per second - digital cameras)

360p (640 x 360 by 25 frames | 15 MB
per second - YouTube)

Table 2: Compressed and uncompressed Sizes of one minute HD video

Video quality is not a real issue in spite of the frequently massive
compression, i.e., you most likely won't see any difference when playing
them on your computer. All formats are designed to create good quality
video for their intended usage (such as DVD, Blue Ray, internet download,
internet streaming, etc.) while reducing size

There are many formats you may come across. Not all of these formats are
suitable for ATLAS.ti. All may be playable but we recommend using on of
the following formats:

* MPEG-2, MPG

* Windows Media Video File (WMV)
* Advanced Systems Format File (ASF)
* Audio Video Interleave File (AVI)

» DivX-Encoded Movie File (DIVX)

* MPEG-4 Video File (MP4)

The width and height of a video are collectively termed as its "dimensions."
They are usually measured in pixels.

Thus, if a video is 320 pixels wide and 240 pixels in height, it is said to have
dimensions of 320 x 240 pixels. Videos that are meant to play over the
internet usually have lower dimension like 320 x 240 pixels. On the other
hand, videos that are meant to play on the desktop have higher dimension
like 640 x 480 pixels. High Definition Television (HDTV) videos have an
even higher dimensions as high as 1920x 1080 pixels. For use in ATLAS.ti,
a dimension of 640 x 460 or 720 x 576 is usually sufficient.

Two factors are important when playing a video: The codec and the
performance of your computer.
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Codecs

There are so many different file formats out there that it is not possible for
a player to support all. To facilitate matters somewhat, Microsoft created a
layer that uses small programs called codecs (for “coding and decoding").
They read the video and audio data and provide the frames to the player.
The player only has to use the codec to be able to play the video..

ATLAS.ti uses the same layer to play videos as the Windows Media Player.
A video that plays in the Windows Media Player can most likely also be
played in ATLAS.ti. Only at very rare occasions this does not work—for
example, depending on what else is installed on a computer, one software
may interfere with an other. Therefore it is difficult to cover 100 % of all
possible situations.

In case you do experience a problem, please contact the help desk:
http://support.atlasti.com

Windows 7

If you are working with Windows 7, all of the most popular codecs are
already installed by default.

Windows XP and Windows 2000

Windows XP and Windows 2000 provide only codecs for Microsoft
Windows Media File Format (WMV) by default.

Other Windows versions

If you are working with older versions of Windows you may need to install
the necessary codecs. Some programs like DVD-players or video editing
software install codecs. Thus there may be codecs already installed.

To test, whether a video is likely to play in ATLAS.ti, try to play it in the
Windows Media Player. If it doesn't, see Trouble Shooting and Ultilities for
identifying video formats.

Performance

Two of the main issues with playing videos are related to CPU and GPU
power (i.e. the CPU on the graphics adapter) and the size and format of
the videos. Standard definition videos (AVI, WMV or AVI up to 720 x 576)
can normally be played on any PC. High definition videos and internet
formats need much more processing power.

If you are working in a team providing videos to team members you have
to keep in mind that videos that play smoothly on your machine may not
automatically play on other machines. You have to provide videos that play
on the slowest computer in your team.
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Trouble Shooting

When a video won't play in ATLAS.1i, or it is not playing smoothly, or you
can see the video but do not hear the audio, or the video and audio file are
not running in sync, then this is most likely related to a missing codec or
less-than-optimal performance of the computer.

The solution is to:

* Get a codec pack for your platform and install it (or ask your
administrator to do it).

» Convert the video (or ask a knowledgeable person to convert it for you).

Team Projects: Remember when you work in a team, the slowest computer
is your bottleneck. Just because a video plays on your computer, it does not
necessarily mean it will play on another. You should agree on a format that
can be played on all computers used by the team members.

Utilities for identifying video formats

When there is a problem, the first thing you need to find out is the exact
video format you are dealing with. A missing codec is frequently the culprit.
If you know the format, you can look for the missing codec and install it.

If you don't know the exact format, there are freely available utilities that
can help you to identify it. The following two are explained below:

* Medialnfo: http://mediainfo.sourceforge.net/ (for the 64bit version, see
http://www.afterdawn.com/software/audio video/ID3/mediainfo 64bi
t.cfm)

* Gspot: http://www.headbands.com/gspot/

Both utilities provide you with the information you need to know:
* the container format

* the video codec and the audio codec, and the

» dimension of the video.

It is not important which utility you are using. Both utilities suggested here
give you the needed information. Choose the one that suits you most.
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Medialnfo is a simple utility that shows you the basic information for your
video. It embeds itself into the pop up menu of the Windows Explorer.

+ After you have installed the utility, start the software once via the
Window's Start button. Accept the default settings or adapt them to
your personal preferences. You can always change the settings later as

well.

* Select the video file in the File Manager.

[+ Medialnfo - C:\Users\Susanne\Organisation' Desktop\ GE Video.avi

L& File lig View & Options {5 Debug g} Help 48 Lanauace

@ Complete name Codecs Video Audio codecs
» | C\WUsers\SusannelOrganisation\Desktop\GE Video.avi tsce MPEG-1 Audio layer 3

[==]E=]

AVI: 260 MIB, 2mn 435

12.0 Mops(40°400 (1.600), at 15.000 fos,YecnSrith

Conplete name
Video.avi
Format
Format/Info
File size
Duration

‘\@ 320 Kbps, 44.1 KHz, 2 channels, MPEG Audio (MP3) (Version 1) (Layer 3)
(7]

: C:\Users\Susanne\0rganisation\Desktop\GE

: AVl

: Audio Uideo Interleave
: 2608 HiB

: 2mn 43s

Figure 1: Medialnfo start screen

* Click the right mouse button and select the menu entry Mepialnro.

The above example shows the basic information for the selected video: The
file “GE Video.avi" is an AVI container with tscc (TechSmith Screen

Capture) video data and MPEG-1 audio data. The video has a dimension of
640 x 400 with 15 frames per second.

The View menu offers different output formats. Try for example the HTML
option. It provides a clearly arranged overview of all information available

for your video file.

|+ Medialnfo - C:\Users\Susanne\Organisation' Desktop\GE Video.avi E’?
LEFile lig View i, Options {5j Debug J Help ( Language 3
@ General (
7%,

. Complete name : C:\Users\Susanne\Organisation' Desktop\GE Video.avi ‘
*L Formar : AVI J
4 Format/Info : Audio Video Interleave e

File sice 260 MB 3
Duration : 2mn 43s
Overall bit rate : 13.3 Mbps i
é
Video ’
ID: 0 ‘
Format : TechSmith 7
Codec ID : tsee )
Codec ID/Info : TechSmith Screen Capture g
Duration : 2mn 43s )
Bitrate : 13.0 Mbps
Width : 640 pixels 4
Height : 400 pixels /
Display aspect ratio :  1.600 /
e g ol g i 0000 i gt AN

Figure 2: Medialnfo: information provided as HTML
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GSpot

Gspot is another utility for getting information about video files. It is
provided in form of a zip file that you need to download and unzip. Then
double click on the exe file to open Gspot. Next you need load the video
file that should be examined into the PatH field at the top left of the
window:

L} G5pot v2.70a: GE Video
File Systern Options Tables Help

Fath (A8 zanhe . Orgar Lo % | |

Size[269 MEB [266.022 KB / 272.407.512 bytes] [T 4:;

Figure 3: Loading a file into GSpot

In Figure 4: GSpot analysis screen below you see the information of the
same video file that was used do demonstrate the Mediolnfo utility: Gspot,
too, shows that it is an AVI container with tscc (TechSmith Screen Capture)
video data and MPEG-1 audio data. The video has a dimension of 640 x
400 with 15 frames per second.

T GSpot v2.70a: GE Video =N EER ==
File System Options Tables Help
I (Dol ideo
Fil= Endes }sscn @ama TechSmith Goreen Capture EndaD il
Fath CAUserstSusannet Oiganisation' DesktophGE Video.avi —o | | | | gpas R —
Size[253 MB (266,022 KB / 272,407 512 byles] O]

o] | [y rp—— | are | 17es [Fos | tave

= FE BF WREL Si7n S3un
Container

5 [EFEE]
penDtL [AY] «2.0) = D3§U
nterleave: 983 ms (14.8 v.frames). preload=757 [k J rBTE1 "’,‘_“M
i frames Gl acrass iefeaves

Wideo: 253 MB (97.53%) t

m »

1

Len |2:43.467 Frms 2.452 kbps 13002 [f13.326
UserData /Metadata ————— Pics/s [15.000 (Frames/s 15000 ) Figlds/s
FROG TJL TrE EFR FRF =i FAL | NTSE
-
pic: [w % G40 x 400 )] seq ext HEEE HEre
zar [1.600 [8:5] par 1.000 [1:1) dar 1600 (85]
Audio
= Resizing HEzlE [eelEeec][eve =]
Codec [0x0055 MPEG-1 Layer 3 ) E3 1
Info|44100Hz 320 kbr's tot, Sterea 2 i
W (=] [=] [ Sta Coden(s] Installed -
Proposed Codec Solutions and Tests
GEpat Mg
Vid Aud | AN
[l [ | [

Figure 4: GSpot analysis screen

Further detailed information is is available on the Gspot website:
http://www.headbands.com/gspot/v26x/quick start.html

Find out what video formats are supported on your

computer

If you want to convert a video into another format, you have to know what
formats are supported on your computer. This means finding out which
codecs are already installed. The Windows Media Player (version 11 or 12)
will tell you:

* Open the Windows Media Player.
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+ Right click on the title area and select Hece \ InFo.

@Wmdmws Media Player
(& » vedientiictre » sider » Ale e
Datei 3
Organisieren »  Streamen v Wiedergabeliste erstell i
Ansicht 3
= Titel Wiedergabe 3
B Medienbibliothel Dienstag, 3. Mai 2011 s .
4 [ Wiedergabelisten o 5 el e 3
] lastplayed ’.’ ife He|p indows Media Player-Hilfe
& Alle Musikdat ‘ Meniileiste anzeigen STRG+M Windows Media Player Online

& Alle Bilder

. Nach Updates suchen,
&) Alle Videos ‘\MMOWS

Onlinedatenschutzhestimmungen

e P

&) Automatisch

Info N\ Info
"W

Figure 5: Using the Windows Media Player to find out which formats are supported
on your computer

This opens the info dialog. At the bottom left of the dialog there is a link
Technica Support. Click on the link, and a browser will open, showing you a
list of supported video and audio codecs (see below).

@ Supportinformationen fir Windows Media Player - Mozilla Firefox

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

‘ |_| Suppertinformationen fiir Windows Me...

&) | L] files///CUsers/clemens/AppData/Local/Temp)! rtht
% L] file: sers/clemens/AppDat cal/Temp/wmpsupporthtm

&) Meistbesuchte Seiten @) Erste Schritte & Aktuelle Nachrichten

Audiocodecs

Typ Mame ot inardatei |

ACM  Microsoft IMA ADPCM CODEC 0011 imaadp32.acm 6.1.7600.16385
ACM  Microsoft CCITT G.711 A-Law- und u-Law-CODEC 0007 msg7ii.acm 6.1.7600.16385
ACM  Microsoft GSM 6.10 Audio CODEC 0031 msgsm32.acm 6.1.7600.16385
ACM  Microsoft ADPCM CODEC 0002 msadp32.acm 6.1.7600.16385
ACM  Fraunhofer 115 MPEG Layer-3 Codec (decode only) 0055 |3codeca.acm 1.9.0.401
ACM  Microsoft PCM-Konvertierung 0001

DMO  WMAudio Decoder DMO 0160, 0161, 0162, 0163 WMADMOD.DLL 6.1.7600.16385
DMO  WMAPro over S5/PDIF DMO 0162 WMADMOD.DLL  6.1.7600.16385
DMO  WMSpesch Decoder DMO 000A, 000B WMSPDMOD.DLL 6.1.7600.16385
DMO  MP3 Decoder DMO 0053 mp3dmeod.dll 6.1.7600.16385

Videocodecs

(v [hame ———— —  pomae gt |

ICM  Microsoft RLE MRLE msrie32.dll 6.1.7600.16490
ICM  Microsoft Video 1 MSVC msvidc32.dll 6.1.7600.16490
ICM  Microsoft YUV uywvy msyuv.dll 6.1.7600.16490
ICM  Intel IYUV Codec yuv iyuv_32.dll 6.1.7600.16490 i
ICM  Helix 1420 YUV Codec 1420 i420vfw.dll 1.2.0.0
ICM  Toshiba YUV Codec Y411 tsbyuv.dil 6.1.7600.16490
I ICM Cinepak Codec von Radius cvid iccvid.dll 1.10.0.13 l
ICM DivX 6.9.2 Codec {2 Logical CPUs) divx DivX.dll 6.9.2.26
ICM  Helix YV12 YUV Codec Yviz2 yw12vfw.dll 1.2.0.0 L
ICM  MPEG4E - H.264/MPEG-4 AVC codec mp4e 7
DMO Mpeg4s Decoder DMO mp4s, MP4S, m4s52, M452, MP4V, mp4v, XVID, xvid, DIVX, DX50 mp4dsdecd.dll 6.1.7600.16385
DMO WMV Screen decoder DMO MSS1, MSS2 wmvsdecd.dll 6.1.7600.16385
DMO WMVideo Decoder DMO WMV, WMV2, WMV3, WMVA, WVC1, WMVP, WWvP2 wmvdecod.dll  6.1.7600.16597
DMO Mpeg43 Decoder DMO mp43, MP43 mp43decd.dll  6.1.7600.16385
DMO Mpeg4 Decoder DMO MPG4, mpg4, mp42, MP42 mpg4decd.dll  6.1.7600.16385 W

MPEG/DVD-Filter

L1y [Name ____________[Bindrdatei | __Version |

video ffdshow Video Decoder ffdshow.ax 1.0.7.3005

Figure 6: Codecs information provided by the Windows Media Player

Obtaining and installing the correct codec

Nearly all codecs can be downloaded free from the internet. You can either
find out which specific codec is missing (see Utilities for identifying video
formats) or search for a full codec pack. Various people and organizations
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have compiled the most common codecs into bundles called codec packs.
Installing such a codec pack usually solves the problem. (If it doesn't, you
need to go a step further and find out which specific codec is needed.)

Codec packs for Windows XP and Windows Vista can for example be
downloaded from http://shark007.net/. Alternatively, you can simply enter
the search term “codec pack” into your favorite Web search engine. Vista
codec packs also work for Windows XP. As mentioned above, when using
Windows 7, you very likely won't need a codec pack.
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Converting videos

Video converter programs allow converting videos into many different
formats. For use in an ATLAS.ti project, you best convert your video files to
one of the recommended formats: MPEG-2, MPG, WMV, ASF, AVI, DIVX,
MP4.

There are many utilities available for converting videos. Most are built by
video professionals for video professionals and offer a lot of settings in
order to get the most out of the video. But these programmes are complex
and sometimes difficult to use without specific knowledge. In most cases,
the simpler and free conversion tools are sufficient. They often also offer
good default settings so that you don't need to mess around with cryptic
settings. Two of them are explained in more detail further below.

Here are a few things to pay attention to when converting video:

* Set the parameter for size and aspect to “no change" or “default”. Then
the converted video has the same dimension as the original video.

* Don't change the frame rates (fps). This always leads to lower quality.
Use the frame rate of the original video.

* In case your computer is not powerful enough to play the video
smoothly you will have to modify the dimension. Videos with smaller
dimension need less CPU power. Good values for smaller videos are
common TV dimensions or the commonly used internet dimensions:

720 x576 | PALTV
720 x 480 |NTSCTV

640 x 360 | 360p internet format
1280 x 720 | 720p internet format

Free Converter Tools

FormatFactory

FormatFactory is a free utility that can be downloaded from the authors'
home page at http://www.pcfreetime.com/.

The first step is to define the format you want the videos to be converted
into by clicking on one of the buttons on the left hand side of the window
(e.g., AL o AVI or AL To WMV).
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el FormatFactory 2.60 =
|
Task Skin Language Help
e [ - L, B
Remov B Clear List A< S A A Start Opti w?  Output Fold H P
= emove x ear Li I B op S ar I @ Option | & utput Folder @ omePage

Video |

fronic) [ QM ostioncicon

F a', C t Q 15 3’ Safe cotloaCf

\E
y,

Et 1avmn 1l

All to Mobile Device [tet#15) dowmlcad!!

|8 ;

@ Source w | Size Convert State Qutput [F2]

All to MP4
©

All to AV

All to 3GP
x|

@

All to RMVE
wa

*

All to GIF
i BN

©

All to WV @

Audio

Picture

ROM Device\DVD\CDNISO

DlenE

Advanced 4 [ *

2. ChUsers\Susanne\Documents\FFOutput

Figure 7: Select a format

This opens a dialog where you select the files to be converted, the output
destination, and the output setting:

In you only want to convert one file, click on the Aob FiLe button at the top
of the window.

il Allto AVT x

=, -ﬁ F
@ High quality and size &,;9 I Qutput Setting

X (G E‘b Option

Figure 8: Select output settings and file to be converted

@ @

If you want to convert more than one file, click on the Aop FoLoer at the
bottom right hand side of the window.

Click on the Browse button, to select an output destination, or use the
default location.

Append setting name [High quality and size] Add Folder ‘

47 Qutput Folder [C:‘UsersEusanne\Domments‘FFOouut Y] ‘ Browse ‘

Figure 9: Add multiple files from a folder and select the output destination

Next, click the button Output SetTinG to set the parameters for converting
the files.
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= Video Setting x
Profile

G | Medum auality and sze Ym B | sees ook ]
~ i High quality and size

edium quality and size

Setting Low quality and size Value
Type | [ AVC High quality and size AVI -
Use syst H avc Medium quality and size COff B
= Wide H AVC Low guality and size

Vides [E8 Mabile Device Compatible 320x240 XVID MPEG4(Xvid)

Videt £ Mabile Device Compatible 430x272 XVID Wide Screen Defautt

Bitrat £ HD 480x360 XVID Defautt

FPS ' HD 540x350 XVID Wide Screen Defautt

Aspe R HD 640x480 XVID Automatic

ENCt 3 1D 1280x720 XVID Wide Screen No
= Audio Stream E

Audio Encode MP3

Sample Rate (HZ) 44100

Bitrate { KB/s ) 128

Audio Channel 2

Disable Audio No

Volume Control (+dB) 0dB

Audio Stream Index Default

Additional Subtitle
Watermark (AviSynth)
Advanced

H ®HEH

Figure 10: Video settings in FormatFactory

The OK button closes the window. In the file and settings selection window,
click on the OK button again. This takes you back to the main window.

Click StarT to start the conversion.

| l&“g Stop l&:ﬂ Pause | g Option 3!\'.1 Output Folder @Homel’age
J N S F{D ma 13 Softonic. com
SOTtonl'c AU/ L3t} F v
.' = ot ol et -t ree; software
e ts#rs) download! F a.c t 0) I: Ef safe) downloads
Source w | Size Conwvert State Cutput [F2] \
|H GE Video.avi 259.79M  Completed ) C\Users\Susanne\Docurr
Bl demovideo.miv 3166M [ 6% C:\Users\Susanne\Docurr
H Datenmanagement.... 328895M  All to AVI C:\Users\Susanne\DocW

Figure 11: File conversion in progress

After the conversion is completed, click on the button Output FoLoer to view
the converted file(s).

XMedia Recode

Another free and commonly used utility for converting videos into other
formats and dimensions is XMedia Recode. You can download the software
from the author's home page http://www.xmedia-recode.de/.

For English websites, click:

http://www.videohelp.com/tools/XMedia Recode

http://www.softpedia.com/get/Multimedia/Video/Encoders-Converter-
DIVX-Related/XMedia-Recode.shtml

After starting the software, simply drag the videos you want to convert into
the program window or add them using the button Open FiLe.
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B XMedia Recode 2325
File Edit Options 7

2 d - 0
L1 Q B+ = & @ 2 0 @
Open File DvD Movie Add Job Home  Checkfor.. Help Exit
File % Chapters Duration Video Audio Subtitle
demovideo mdv 0 00:05:57 MPEG-4 AVC /H.264 25.0... 1. English AAC 117Kbps 4...

Format |Video | Audio | Fiters/Preview | Jobs

Qutput Format Qutput stream type

Profile: [Cusmm .] (7 video only () Audio only
Format: [SGPP ,] (@ Video and Audio

File Ext&nsiun:[:s'gp ,]

I W s & W

Video Codec j
i, Il A Tl

Figure 12: Add file(s) to XMedia Recode

Next, set the output destination by clicking the Browse button at the bottom
right-hand side of the window (or stick with the default location).

Packet size (Byte): 2048

Codec: wp2 -

Select an output
destination

Audio / Video synchronisation
EL5 Save to folder -
Destnation: ;| Jsers\Susanne ideos

© Overwite @ Not overwrite{Automatically rename as <flename +index>)

Figure 13: Selecting an output destination

Then select the output format: Highlight a video file and select the options
provided by the various tabs.

In the main tab, set the format and codec. In the video tab, configure the
video codec and in the audio tab, configure the audio codec. The filter
allows you to change size and aspect.

¥ XMedia Recode 2.3.2.5

File Edit Options ? 3. 4.
Ly QK] + = &€ & 22 © @
Open File DvD Movie Add Job Encode B Home Check for ... Help Exit
'y
File Chap Yideo Audio Subtitle
Interface.avi o[ verify jobs after | MPEG-425.00 Hz, 640 % 4... 1. MP3 192 Kbps 44100 H...
2. adding them
Format | video | Audio | Filters/Preview | Jobs | N\
Output Format Output stream type
Profile: [custom -] @) Video only @ Audio only
Format: [mees 2 - @) Video and Audio
Fie Extension: oeg -
Video Codec
Codec: IMPEG—Z -] Mux
Mux rate (Byte/s): X =
Audio 0 fauto) [
Packet size (Byte): -
Codec: IMPZ -] 209 =
[¥] udio / Video synchronisation

Figure 14: Click sequence in XMedia Recode

After you have made your selections, click on the button Aop Jos in the
main tool bar. To verify the job, click on the Joss tab.

Click on the button Encooe to start the conversion.

To get to the converted files, click on the button Oren at the bottom left of
the window.
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Technical Details

Compression

The following presents a technical excursion into video formats and the files
that store them. Even though it is not essential to know these details about
video formats, for some readers it may be interesting nonetheless.

There are two ways to compress a video. Generally a video is a sequence of
pictures which are called frames.

Single Frame Compression

One option is to compress each individual frame in the video. This is the
format for older versions of QuickTime videos and videos from standard
definition video cameras (i.e., SD camcorders).

It is also the format that is the most suitable for preparing video files for
analysis in ATLAS.ti because the position of each frame is known and it is
easy to navigate the video.

Differential Compression

The second possibility for compressing a video is to store differences
between frames. This technique starts with compressing a frame (called I-
frame). Next, the differences between the next frames (called P- and B-
frames) to its predecessor are stored up until the point when too much data
is needed to reconstruct the frame. Then a new I-frame is created.

' B B/PBE B B/PB B BI B B B P B EBE B|P B B B
Figure 15: Frames for an MPEG 2 video on a DVD

The advantage of videos using a differential compression is that they are
much smaller then single frame compressed videos. The disadvantage is
that it is more difficult and time consuming to load and view a specific
frame and to navigate to a given frame. In order for an application to do
this, it has to find the suitable I-frame, decompress it and compute the
selected frame with the data stored for the frames between the I-frame and
the selected frame.

File formats that use differential compression can be played and used in
ATLAS.ti but require more CPU power to play them and to navigate to a
given position.
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Videos are stored in files. This is either a plain video file (e.g. WMV, MPG),
or a container file containing a video, its audio data and some optional
information about the video and even sub titles, chapter information and
the like. Most common container file are AVI, MOV and MP4.

Plain video file formats

Plain video files contain the video itself and some properties that describe
the video (size, width, height).

MPEG is a common file format containing MPEG-1 or MPEG-2 videos.
The format is standardized by the Moving Picture Experts Group. MPEG-
2 is also used for DVDs. Its file extension is MPG, MPEG, or M2V.

Windows Media Video File is a file format developed by Microsoft. It is
widely used for downloadable videos. It is supported by all Windows
versions since it comes from Microsoft. Its file extension is WMV.

Real Media is a file format developed from RealNetworks mainly for
streaming multi media formats from the internet. The file extension is
RM.

Container file formats

Most actual video files use a container file format. The most popular
container files are Audio Video Interleave File (AVI) and MPEG-4 (MP4).

3GPP Multimedia File is a file format for high-speed wireless networks
defined by the 3rd Generation Partnership Project and mainly used on
smart phones. The file extension is 3GP & 3G2

Advanced Systems Format File is a container for Windows Media Videos
defined by Microsoft mainly for streaming data from the internet. The
file extension is ASF

Apple QuickTime Movie is a container format defined by Apple for its
Macintosh platform. It combines video and audio data with chapters, sub
titles and images. Since 1994 Apple QuickTime is supported by
Windows. The file extension is MOV.

Audio Video Interleave File is one of the most common containers
defined by Microsoft. This format is wide spread and most likely already
playable on your machine. Audio Video Interleave Files contain videos in
different formats. The file extension is AVI.

AVI DV2 is a format created by SD (standard definition) camcorders. It is
a single frame compressed format and very suitable for ATLAS. ti.

DivX & XviD are file formats based on the MPEG4 standard. They are
widely used for downloadable videos. DivX is created and managed by
DivX Inc. XviD is an open source implementation of the same base as
DivX. DivX & XviD are used for SD (standard definition) and HD (high
definition) videos.

H264 is a format defined by the Video Coding Experts Group and the
Moving Picture Experts Group for managing high definition videos. It is
now the most commonly used format for high definition videos, HD
camcorders, digital cameras and Blue Ray discs.
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AVCHD Video File is the raw data from HD camcorders. It is normally
used as input to video editing programs. The file extension is MTS.
DivX-Encoded Movie File is a container format for DIVX defined by
DivX Inc. It combines DIVX or Matroska video and audio data with
chapter and subtitle data. The file extension are DIVX and DVX.

Flash Video File is a video format developed by Adobe Systems for
providing streaming video using the Adobe Flash Player. The file
extensions are FLV and F4V.

Matroska Video File is a container that may contain several video and
audio tracks together with images, sub titles and chapters. Since 2009
DivX Inc is using it as its container format. The file extension is MKV.
MPEG-4 Video File is a container defined from the Moving Picture
Experts Group for MPEG-4 video and audio data. It also may contain
sub titles and images. The file extensions are MP4 and MPEG4

Ogg Media File is a free open source container format defined by Xiph.
Org Foundation. It is mainly used for downloadable videos. The file
extension is OGG.
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