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Choosing A Suitable 
Digital Video Format
A QA Focus Document 
Background

Digital video can have a dramatic impact upon the user. It can reflect information that is difficult to describe in words alone, and can be used within an interactive learning process. This document contains guidelines to best practice when manipulating video. When considering the recording of digital video, the digitiser should be aware of the influence of file format, bit-depth, bit-rate and frame size upon the quality of the resulting video.

Choosing The Appropriate File Format
When choosing a file format for digital video, the following questions should be asked:

1. What type of distribution method will be used to deliver video?

2. What type of users are you aiming the video towards?

3. Do you wish to edit the video at a later stage?

The distribution method will have a significant influence upon the file format chosen. Digital video intended for static media (CD-ROM, DVD) are suited to progressive encoding methods that do not require extensive error checks. Video intended for Internet distribution should be encoded using one of the streaming formats. Streaming enables the viewer to watch the video after just a few seconds, rather than waiting for a download to complete. Quality is significantly lower than progressive formats due to compression being used.

Secondly, you should consider your target audience. Many computer users are, for various reasons, unable to view many digital video formats. If content is intended for Windows users primarily, a Microsoft streaming format (ASF and WMV) may be used. However, access may difficult for Mac and Linux systems, which may prevent limit use. If the intent is to attract as many viewers as possible, an alternative cross-platform solution should be chosen. Possible formats include QuickTime, QuickTime Pro and RealMedia.

Finally, you should consider the project’s needs for the digital video. Few compressed formats offer the ability to edit it extensively at a later date, so it will be important to store a master copy of the video in a format that supports spatial encoding. MJPEG spatial compression is one of the few mainstream examples that support this feature.

To summarise, Table 1 shows the appropriateness of different file formats for streaming or progressive recording.

	NAME
	PURPOSE OF MEDIA

	
	Streaming
	Progressive
	Media

	Advanced Streaming Format (ASF)
	Y
	N
	

	Audio Video Interleave (AVI)
	N
	Y
	

	MPEG-1
	N
	Y
	VideoCD

	MPEG-2
	N
	Y
	DVD

	QuickTime (QT)
	Y
	Y
	

	RealMedia (RM)
	Y
	Y
	

	Windows Media Video (WMV)
	Y
	Y
	

	DivX
	N
	Y
	Amateur CD distribution

	MJPEG
	N
	Y
	


Table 1: Intended purpose and compression used by different file formats

Video Quality

When creating digital video for a specific purpose (Internet, CD-ROM, DVD-Video), you should balance the desires for video quality (in terms of frame size, frame rate & bit-depth) with the facilities available to the end user. For reasons relating to file size and bandwidth, it is not always possible to provide the viewer with high-quality digital output. Static media (CD-ROM, DVD) are limited in their amount of data they can store. The creation of streaming video for Internet usage must also consider bandwidth usage. The majority of Internet content uses an 8-bit screen of 160 x 120 pixels, at 10-15 frames per second. Table 2 demonstrates how the increase in screen size, bit-depth and frames-per-second will affect the file size.

	Screen Size
	Pixels per frame
	Bit depth (bits)
	Frames per second
	Bandwidth required  per second (megabits)
	Possible Purpose

	640 x 480
	307,200
	24
	30
	221.184
	DVD-Video

	320 x 240
	76,800
	16
	25
	30.72
	CD-ROM 

	320 x 240
	76,800
	8
	15
	9.216
	CD-ROM 

	160 x 120
	19,200
	8
	10
	1.536
	Broadband 

	160 x 120
	19,200
	8
	5
	0.768
	Dial-up


Table 2: Influence screen size, bit-depth and frames per second has on bandwidth
Potential Problems
When creating digital video, the designer should be aware of three problems:

1. Hardware requirements  Captured digital video is often large and will require a large hard disk and sufficient amount of memory to edit and compress.

2. Inability to decode video/audio stream  The user often requires third-party decoders to view digital video. Common problems include error messages, audio playback without the video, and corrupted treacle-like video. It is useful to inform the user of the format in which the video is saved and direct them to the relevant web site if necessary.

3. Synchronicity – Audio and video is stored as two separate data streams and may become out of sync- an actor will move their mouth, but the words are delayed by two seconds. To resolve the problem, editing software must be used to resynchronise the data.
Further Information

· Advanced Streaming Format (ASF), <http://www.microsoft.com/windows/windowsmedia/format/asfspec.aspx>

· Apple Quicktime, <http://www.apple.com/quicktime/>

· DIVX, <http://www.divx.com/>

· Macromedia Flash, <http://www.macromedia.com/>

· MPEG working group, <http://www.chiariglione.org/mpeg/index.htm>

· Real Networks, <http://www.real.com>

· Microsoft Windows Media, <http://www.microsoft.com/windows/windowsmedia/default.aspx>

About QA Focus

The QA Focus advisory service is funded by the JISC to support JISC’s digital library programmes projects by assisting projects with the implementation of Quality Assurance (QA) processes to ensure that project deliverables make use of appropriate standards and best practices in order to ensure interoperability and accessibility of the project deliverables.
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