MoTeC } Technical Note

Document Number UTN-0006

Title Video File Types for i2 Pro

Revision Date Prepared By | Change History
1.0 06/08/2011 | Chris Brown | Inifial release

Infroduction

This document is written to help explain how video files are played in i2 Pro and the different types of
video files.

Video File Details

Video files are played on a computer by processing the information through a Directshow filter. A
Directshow filter is considered the method for which a program processes the codec and wrapper of a
video file. Often fimes the names “filter”, “codec” and “wrapper” get interchanged. In simple terms a
wrapper is the envelope which contains the media to be played, either video or audio. The codec is
the language of the information written inside the envelope.

Codec

A codec is used during the recording phase of capturing video. It defines how to save or encode the
frames a video camera sees into the video file. A separate codec defines how to save the audio
information. Just like a set of instructions or an encoding ring. A codec is also used during playback of
the video file as a set of instructions on how to extract or decode the video file.

Common video codecs include H.264, MPEG2, MJPG, DV, WMV
Common audio codecs include MP3, AAC, WMA

To confuse things even more, there are many manufacturers of the same codec each with their own
tweaks. Some are compatible with others and some aren’t. Not all codecs are created equal. Each
one will typically have some advantage and some disadvantage over the others. Some have great
video quality. Some are very fast at encoding and decoding. Some do a great job compressing while
others don't.

File Types

The file extension, such as .MPG, .AVI, WMV, MOV or .MP4 are essentially different wrappers. Each file
type is not limited to a select single codec, rather most of them accept many different codecs. So it
can be confusing to figure out what codec you have just from the file type extension.

Video Compression
Each video file fits into one of two categories, compressed or uncompressed. Some common file types:

File Type Codec Type

AV MJPEG (motion jpeg) uncompressed
.MP4 H.264 compressed
MPG MPEG2 compressed
WMV WMV8 compressed

A compressed file type offers a smaller physical file size. This allows more for longer videos or more
video files to be recorded on a memory card. However, the decoding of the compressed video will be
very computer intensive. Running multiple videos at the same time on a computer will be next to
impossible because the computer becomes overloaded.

© Copyright — MoTeC Systems USA Page 1 of 7
Reproduction in whole or in part is prohibited without written approval from MoTeC Systems USA.



MoTeC Systems USA UTN-0006 Video File Types for i2 Pro

An uncompressed file type will be much bigger than the compressed version. Easily more than 3 fimes
larger than a compressed file. Its advantage is during playback when no decoding is necessary
because nothing is compressed. So the computer can play back multiple video files without running
intfo limitations.

The file size and quality level go hand in hand. If you want better quality then the file size will increase.
A common goal is to increase the quality of the video while lowering the file size. This requires more
compression to make the file sizes smaller while increasing the computer processing power required to
decode or uncompress the video.

Here are some notes to remember for i2 Pro use:
e Compressed files won't allow the user to scroll frame by frame in i2 Pro. Uncompressed files will.

e Compressed files have difficulty playing multiple streams or videos at the same fime. For
example, when overlaying two laps and playing them side by side. Uncompressed videos can
easily play back multiple laps and views all at the same time even on the slowest laptops.

¢ Compressed files are smaller and take up less disk space. Uncompressed files are large.

e Compressed files can be recorded at a higher quality. This is important when playing back in
full screen or on a large scale TV. Uncompressed video is often a lesser quality due to file size
limitations.

Highest Quality: Typically the H.264 codec wrapped in a .MP4 file will offer the highest quality and the
smallest file sizes. It is often the codec of choice for High Definition recorders, but will also be used in
some standard definition recorders too. When playing back on a big screen, this file type will look the
best. The downside is that i2 Pro cannot play multiple streams at the same time (either multiple
recording views or overlaying laps in i2 Pro).

Best Performance: The uncompressed MJPEG or motion jpeg codec often found as a .AVI file type will
play the best in i2 Pro. You can play back multiple views and overlay laps perfectly all the time. It will
also allow frame by frame movement. The downside is its very large file size, and less quality.

Good Compromise: The MPEG2 codec often found as a .MPG file type will offer a good compromise
between being compressed and small, while sfill being able to play multiple streams on faster
computers.

Ultimate Solution: The best solution is to record in a high quality compressed video format (H.264), then
convert that to an uncompressed video format (MJPEG). Keeping both files will allow you to choose
which one to view based on your need for quality versus performance. This solution will require a
conversion of the high quality compressed recorded file type to an uncompressed file type. This
conversion may take up to 8-10 minutes to complete for a 30 minute session on track. But the ability to
go frame by frame and overlay different laps becomes important in the analysis of data combined
with video.
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How does i2 play Video?

MoTeC'’s i2 cannot play video on its own. It must rely on a video player to handle all these wrappers
and codecs. There are two players which i2 can access and use. One is Windows Media Player and
the other is MediaConcept Showcase Player. These are both players, not codecs or wrappers.
Windows Media Player comes installed on all versions of Windows software. MediaConcept Showcase
Player must be downloaded and installed by the user, which can be found on the MoTeC web site
under software. They are also the only two players which i2 Pro can use.

The player takes care of all the decoding of

the video file based on the codec required. :
Mony times a Compu‘rer will have mulhple | General | Analysis |[ Circuit || Colours || Fents || Details | Telemetry | Video
codecs installed for the same type of video Wideo Playback Preferg
file. Each player might also come with its own Codec Prefereng€: | Use Windows Default | Download Codec
set of codecs, which may or may not be Use MainConcept Always

Wi Sesr Al |5 vl O i
used by that player or other players. The Video Search Goldepres HanConcept or ]
exact codec chosen depends on many St s TR R B g e
things including a merit scale. If more than | ¥ C\MaTeC'Videos
one codec exists on a computer, the player
decides which codec to use based off the
merit scale. Edt..
In i2 Pro you can select a preference for —
which player and codec to use. This selection PR EEERTE
is a pUll down menu found under Automatically Advance Synchronised Videos by © |0 ms
Tools | Options | Video as in the picture below. [] Display Video Syrchromisation Points in Time Graph
Note this is a preference that may be
ignored depending on fthe video format '
being played. ok J [ Cancl J[ hep ]

Notes on Vista / Win 7

By default the Windows Media Player which comes in Vista and Windows 7 should play most file types
all by itself. If you must have more confrol over the codecs and playback properties, you will need
overwrite the Windows default functionality by installing: Win7DSFilterTweaker_4_1.exe

Notes on Windows XP

By default the Windows Media Player which comes in XP does not play .MPG or .MP4 file types. It is
possible and quite common for XP machines to have non-Microsoft codes installed which are
compatible with .MPG but unlikely for .MP4 files. Below is a list of video players for different file types.

File Type Codec Recommended Video Player
AV MJPG (motion jpeg) Windows Media Player

.MP4 H.264 MediaConcept with ffdshow
MPG /. VOB MPEGI, MPEG2 MediaConcept

For the best control and performance, it is best to install the following software programs on winXP:

MediaConcept Showcase Player: this player and included codecs provides the best and fastest MPG
codec available, and is the basis for playing .MP4 files.

fidshow: this set of codecs and tools allows AAC audio to be played (commonly found in H.264 files)
and allows for a large set of deinterlacing filters which can be applied to improve the quality of
playback.

Below are notes on how to install and setup both pieces of software.
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MainConcept - Showcase Media Player

This is the recommended player for many video file types. It is contains the fastest and best .MPG and
.VOB codec available! Therefore with a fast computer you should be able to play two .MPG or .VOB
files side by side. This player is also required for H.264 files to be played in i2 Pro. Below are the
instructions for installing and setting up this player.

1. Install the MainConcept Showcase media player. You can download a version from the MoTeC
web site, or directly from MainConcepts web site.

2. Once installed, go under Programs | MainConcept | ShowCase | and choose MeritMel

f@ MainConcept .EI Decoder Control

Ms Launch ShowCase

Documents 4 b

Settings N B Uninstal
T User Guide

Search 4

Help and Support

Run...

Log Off

BE e vRY

Windows XP Professional

Shut Down. ..

7 e pE

3. This will open up a configuration window that looks like the picture below. Here you should click
on the line containing the AAC Decoder and choose the Disable option. Next click on MJPG
Video Decoder line and also choose the Disable option.

+ MainConcept MeritMe!

Filter Name Current Merit Filter Location New Merit Custom Merit Unregister

1 | MainConcept (Broadcast Dema) AYC/H. 264 Video Decader | Default C:\Program FilesMainConcept\ShowCase\demo_bc_dec_avc_ds.ax | Default » Unregister

2 | MainConcept (Demo) AAC Decoder Disable C:\Program FilesMainConcept!\ShowCase\demo_dec_aac_ds.ax > Unregister

3 | MainConcept (Dema) AVC/H. 264 Video Decoder Default C:'Program FilesMainConcept!\ShowCase \demo_dec_avc_ds.ax Default ~ Unregister

4 | MainConcept {Dema) DV Dif Parser Default C:\Program Files\MainConcept\showCase\demo_parser_dv_ds.ax Default v Unregister

5 | MainConcept (Dema) DV -Demultiplexer Default C:\Program FilesMainConcept\ShowCase\dema_demux_dv_ds.ax Default b Unregister

& |MainConcept {Dema) DVCPro HD Video Decoder Default C:\Program FilesMainConcept\ShowCase\demo_dec_dv100_ds.ax Default b Unregister

7 | MainConcept (Demo) Laver I Audio Decoder Default C:\Program Files\MainConcept\ShowCase \demo_dec_mpa_ds.ax Default » Unregister

8 |MainConcept {Demo) MJ2 Video Decoder Default C:\Program FilesMainConcept!\ShowCase \demo_dec_j2k_ds.ax Default b Unregister

<

g | MainConcept (Dema) MIPG Video Decoder Disable C:\Program FilesMainConcept\ShowCase\demo_dec_mjpg_ds.ax Dizable » Unregister

4. When finished click Close.

The AAC Decoder in this player is limited to only 30 seconds of video. A good work around is fo install
the ffdshow collection of codecs as discussed in the next section, and let ffdshow play the audio
portion of the video instead.

The original Microsoft codec for MJPG (.avi motion jpeg) videos will work better than MediaConcepts
which has proven difficult at times. Therefore, disable this as well and let the standard Microsoft codec
take over.
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ffdshow - video & audio codecs

The software package called ffdshow contains various codecs and a very nice configuratfion program
which lets the user control many different playback settings! It is required to playback any AAC based

audio, commonly found in H.264 or .MP4 file types.

1. Install the ffdshow. This can be downloaded from various sources online.

2. Once installed, go under Programs | ffdshow | and choose Audio decoder configuration.

Documents
Settings

Search

Help and Support

Ruri...

Log Off

Shut Down...

3. Here you should click
the DirectShow control
selection on the left had
side fo bring up a menu
for setting Merits. Then
slide the Merit level all
the way to the right,
which is a sefting of
“very high".

g frdshow

R, fidshow audio decoder configuration

E Audio decoder configuration

[ Homepazs

i[E—,.l Uninstall ffdshow

WFW configuration

H Video decoder configuration

m D¥VA Video decoder configuration

Codecs

DirectShow control Al

Info & CPU
Tray, dialog & paths
Stream switcher
Profiles [ Preset settings
Show [ hide filters
Decoder options
Processing
[ Dolby decoder
[ volume
[] Equalizer
I FIR filter
] Convalver
[] Moise reduction
] Winamp 2
[ Fresvert
[ Crystality
[ Resample
[ Delay
[] LFE Crossover
[ swap channels
[ Mixer

M omee

2| [default Reset

DirectShow control

Merit: very high J

Multiple ffdshow instances:

[ Don't use fdshow in: | =ge

[ use ffdshow only in: | Player.exe ACDSee 10, exer AL | Edit

i€

[ Reset order

[ Export all settings oK ” Cancel App

© Copyright — MoTeC Systems USA

Page 5 of 7



MoTeC Systems USA

UTN-0006 Video File Types for i2 Pro

4. On the left hand list of
settings, click on Codecs.
Verify in the list that AAC

[ Codecs
Directshow control
Info & CPU

rr ffdshow audio decoder configuration

has a decoder selected _ Format Decoder | Details £
and is not listed qs | Trav. dislog &paths MP3 libaveodec  MPEG-1 Audio Layer 3
disabled Stream switcher MP1,MP2 libavcodec  MPEG-1 Audio Layer 1,2
Isaplea. Profiles  Preset settings AC3 liba52 ATSC A-52 [AC3) decoder
. o " Show / hide filters E-AC3 libavcodec  Extended AC3 decoder (Daolby Digital Plus
5. Click "OK" to close the Decoder optians TrueHD libavcodec  Dolby TrueHD decoder. Works only if AC:
audio settings Processing MLP libavcodec  MLP decoder. Works only if AC3 decoding =
£ Dalby. deinder DTS [bawced DTS Coherent Acoustics stream decoder
- ¥ Acvanced Audio Coding (AAC)
O "':'I""T!E Yorhis trreoder— Vorbis audio decoder
[ Equalizer AMR libaveodec  Adaptive Multi-Rate in 3gp files (AMR)
[ FIR filter LPCM enabled Linear Pulse Code Modulation
[ Convolver WMA 7 disabled Windows Media Audio compatible decoder—
[ Moise reduction WMA 8/3 disabled not YWMAS pro, voice or lossless
[ Winamp 2 M3 ADPCM disabled M5 Adaptive DPCM
Bl M5 IMA ADPCM disabled M5 IMA Adaptive DPCM
: Other ADPCM disabled Creative, Yamaha, G.726, DK3, DK4, AM!
L Crystality Mulaw /alaw disabled Mu-law & A-aw
[ resample M5 G5M disabled M5 GSM Audio
O oelay 8 | FLAC libavcodec  FLAC (Free Lossless Audio Codec). To pla
] LFE Crossaver True Audio libavcodec  TTA (Lossless Audio Codec). To play .tta ™
[ swap channels £ >
[ Mixer - -
i b
[ Reset order
l_ Export all settings ] [ QK ] [ Cancel ] [ Apply J
6. Now go back under Programs | ffdshow | and choose Video decoder configuration.
lag frdshow E Audio decoder configuration
& Homepags
\_‘5} Documents 5 Uninstsll fdshow
= . .
b E’;) Settings 3
S
g /_.) Search »
=
= t_)/' Help and Support
e 57 ..
z
.g ﬂ Log Off
=
3 E Shut Down...
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7.

8.

On the left hand list
of seftings, click on
Codecs. Verify in the
list that H.264/AVC
has a decoder
selected and is not
listed as disabled.

It is recommended to

Codecs
DirectShow control
Info & CPU
Tray, dialog & paths
[ Keys &remote
Profiles [ Preset settings
Show [ hide filters
Decoder options
[JCrop
[] Deinterlacing
[ Logoaway
[ Postprocessing
[ Picture properties
[ beband
[JLevels
[ offset & flip
I Blur & MR
[ sharpen
] Warpsharp
[ Dscaler filter
[ Maise
[ Resize & aspect
Borders

{ ol e e

rru ffdshow video decoder configuration

W

[ Reset order

]

H264, AVC1, X264, V55H (incomplet...
KVID, XWX
DivX 4/5/8 libavoodec DIVY, DX50
Qther MPEGH libavcodec MP4ay, 3IVX, 3IV1, 3IV2, MP45, M45,..
DivX 3 libavcodec DIV3, DIV4, DIVS, DIVe, AP41, COL1..,
FYFwW FFDS libavcodec ffdshow and ffvfw internal FOURCCs
MP43 libavcodec MP43
MP42 libavcodec MP42, DIV2
MP41 libavcodec MP41, MPG4, DIV1
H.263 (+) libavcodec H263, L263, M263, U263, X263, 526...
FLV1 libavoodec Flash video (FLV1)
Theora libavcodec Theora Video (THEQ)
YP3 libavcodec YP3 Video (VP31)
YPE libavcodec YPS Video (VP50)
VPe libavoodec VP& Video (VP&OD, VPE1, YPEZ)
YP&EF libavcodec Flash video (VPEF, FLV4, YPEA)
VP8 dizsabled YPE Video (VPED)
MPEG1 disabled MPEG1 codec
MPEG2 libmpeg2 MPEG2 codec
MPEG in AWI libmpeg2 MPEG, MPG1, MPG2, 1001, 1002
Qther MPEG2 dizabled EM2v, MMES M|
[ skip deblocking when safe [ skip deblocking always
[ Export all settings ] [ QK ] [ Cancel ] Appl

) ffdshow video decoder configuration

check the box for a Codecs A Rese o
i i 1 DirectShow trol
tray icon. This will In'::f& ch cenHo Tray icons
allow you to have [ Tray, dislog &paths | Trayicons: (O None @EEE O cassic  Iatuatas
eogy OC‘CGSS . to O Keys & remote Extended info
various settings during Profiles / Preset settings oste & [T T —— =
. ubtitle files: Video file ma en partial ma
playback for things i Ind- iy |
: : : Decoder options [] add internal filters to player's stream/languages menu
like Deinterlacing [ crop
§ef’rings which can [ beinterlacing ARG
improve the video E Il;ogoaway ; [restore position Show hints
quality. When done = e :
. [] Picture properties /| Language: |Engl|sh ¥ |
for the Audio [ Ceband
decoder as well, the [Levels Paths
little ’rroy icon will be [] Offset & flip ffdshow: | C:\Program Files\ffdshow |E]
. - . [ Blur & MR :
a good identification | Fgzpen DScaler: | (=
that i2 Pro is bUSY [] warpsharp Tray icon
i i DScaler filte shows icon in system tray area
syncing video. E Noicszer ' doubledick shows configuration dialog
] after right dlick on it 2 menu with basic settings is displayed
[ Resize & aspect Restore dialog position
Borders 3 remembers position of configuration dialog {doesn't work in graphedit)
[ Reset order ]
l_ Export all settings ] [ QK ] [ Cancel Appl
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