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At a glance
· Live video can provide access to people and resources in ways that were previously impractical or prohibitively expensive.

· Modern protocols and encoding standards, like UDP and H.264, can be used to capture and deliver content in the browser.
· Many live streams are captured and displayed through recent versions of Adobe Flash Player, although alternative media players and dedicated media servers are available.

· Many web-based services offer free live streams, so educational users will need to select a solution that matches their requirements. 

· Use of live video needs to be set in an appropriate framework of technical and institutional policies.
· Learners receive considerable amounts of information outside formal education via video.

The rise of the live stream
A report for Microsoft has found that watching video is the most popular online activity for Europeans and it predicts that all use of the internet will overtake hours spent watching television in June 2010. Much of this video comes from pre-recorded, 'on-demand' sources like YouTube and BBC iPlayer in the UK, but live streams (or 'webcasts') are growing in popularity. The BBC announced in November 2008 that its shows would be broadcast live to UK licence payers, a range of sport and music events are broadcast live for free or on a pay-per-view basis and US President Barack Obama recently live broadcast his first public 'town hall' meeting.
Video capture equipment and connectivity costs now mean that many conferences are looking to create live video streams for delegates unable to attend. The most recent versions of Adobe's Flash Player have incorporated video protocols that support effective live streaming, so a wide variety of web conferencing and video streaming websites have sprung up. In addition to broadcasting large events or enabling small group collaboration, these sites can be used to deliver live lectures and tutorials.
Streaming protocols
The main transport protocol on the internet is TCP (transport control protocol), which ensures that all packets arrive at the destination. To achieve this, TCP drops the transmission rate when packets are lost and resends them to ensure data integrity. The approach adopted by TCP is generally unsuited to streamed multimedia as it can slow down transmission and cause 'jittering' in the image and audio, unless a substantial amount of data is buffered as a contingency. 
Streamed media is much more likely to be structured on UDP (user datagram protocol), which permits packet loss and can ignore packets that arrive out of order. While this can create gaps in playback, these are unlikely to be noticed (unless substantial) as media players have techniques to fill the gap. The growth in UDP may necessitate traffic management to prevent UDP traffic flooding the network at the expense of TCP.
The real-time transport protocol (RTP) is built on top of UDP specifically for multimedia applications, adding (among other features) sequencing information, so that applications can detect missing packets, and multicast. Normal internet communications are unicast, setting up a single pathway between host and client for duration of the session. Unicast systems do not scale well, as the required bandwidth is a direct multiple of the number of recipients that want the same data. Multicast data is transmitted without any information about the destination, with intermediate routers constructing tables of recipients (other routers or final destinations) that wish to receive the transmission. Other protocols are built onto RTP to manage communications, for example by ensuring audio and video streams are synchronised.
The content of transmissions is governed by further standards, such as H.264 for video compression, also called MPEG-4 Part 10 or MPEG-4 AVC. This was first agreed in 2003, although it has been extended since, and is the main standard used by modern media players for HD video.
Viewing live streams
A large number of media players are available. In the past services such as YouTube used the Sorensen Spark or On2 VP6 codecs built into Adobe's Flash Player, but playback of HD clips is turning towards H.264 across a variety of video sharing sites. Apple's QuickTime version 7 and Flash Player 9 update 3 embedded H.264 for the first time, in addition to previous proprietary standards; Microsoft's Windows Media Player 12, which is slated to be released with Windows 7 early next year, will also support H.264.
Flash Player can be considered ubiquitous, with Adobe claiming an installed user base of over 98 per cent of all internet-connected PCs by January 2009. Flash video streams can be embedded directly into web pages and played back in most browsers across all the main desktop operating systems. This has tended to make it the medium of choice for both on-demand and streaming video applications, as no additional plug-in has to be downloaded and installed.

The situation for playback on mobile devices, especially phones, is not as well developed, with many phones unable to handle Flash or competing media players, except through proprietary applications.
Creating live streams
A webcam, modern PC and an embedded graphics processor (or basic graphics card) are adequate for many purposes, as the video is captured and sent back to the web using the protocols embedded in Flash Player, removing the need for a client-side streaming server. This assumes that a web video streaming service is being used to host the output, for example Bambuser, blogTV, Justin.tv, Mogulus or Ustream.TV.
The settings in Flash Player can be adjusted to select between audio and video sources connected to the PC (including compatible camcorders) and to grant permission for a website to access this hardware. Ustream.TV recommends an upstream bit rate of at least 300kbps, but some services may limit the maximum bit rate of a stream, especially for 'free' accounts. Some sites support Adobe's Flash Media Live Encoder (FME) to give choice of protocol (including H.264 for HD capture and playback), to provide greater control over the quality of video captured and to interface with a wider range of video capture hardware.
In addition to these 'public broadcast' sites, some offer subscription accounts that allow closed user groups. Alternatively, educational users may wish to use one of the many web conferencing services or take advantage of facilities offered by the Flashmeeting Project. Schools can use the E2BN FlashMeeting service which allows up to 25 users to hold a live video meeting. (This service is managed by the East of England Broadband Network, but teachers need not be from the E2BN region.) For example the EdTechRoundup podcast is conducted as a live stream and captured using the E2BN service, before the audio is extracted.
TechNews July 2008 featured an article on 'Media distribution' which includes discussion of relevant issues, such as network-edge caches and appropriate institutional policies for networked video. 
Creating higher quality video
Users who need to create more 'professional' live streams, or who want to stream live video over their local intranet, will need a streaming server, such as Adobe Flash Media Streaming Server, Apple QuickTime Streaming Server, the open source Darwin Streaming Server for Mac OS or Microsoft Windows Media Services 2008. In common with all video services, these can generate high bandwidth demand, while internal firewalls and routers will need to be configured to allow video traffic onto relevant network segments and to give it the desired priority.
Hosted solutions are relatively expensive and need to be supported by high-end hardware to make best use of content captured. Attention will need to be paid to the quality of video camera, audio equipment, cabling, video capture card for the PC, speed of processor, mixing and editing software, network connection and environmental factors (such as appropriate lighting and background noise).
The West Midlands RSC wiki gives many pointers to effective practice and links to further information for use of synchronous webcasting tools and streaming video.
Selecting a solution
The range of services, hardware and applications for live streaming is rapidly evolving as broadcast live video gains in popularity and users get fast broadband connections. The following factors should be considered when selecting an appropriate solution:
· Quality, latency (delay) and reliability of video streams.
· The number of simultaneous contributors and viewers supported, and the consequent effect on quality of adding more users.
· Provision of added-value features, such as simultaneous chat, whiteboard, screen sharing and application sharing.
· Availability of content programming, enabling mixing camera views, insertion of clips, captioning and addition of subtitles, either live or post-capture.
· Limitations on archiving and replays.
· Facilities for embedding streams on blogs and uploading to other services, for example YouTube.
· Ability for users to legally 'destream' (download).
· Protection offered or limitations imposed by digital rights management (DRM), copyright and privacy policies.
Growing expectations
We live in a video-saturated world where learners increasingly gain information - outside formal education - from video sources. Many teachers and lecturers are bringing 'on-demand' video sources into lessons, but live streams (watching nesting birds, talking to a museum expert or following a debate in parliament) can be more engaging. Live streaming also opens possibilities for other ways to reach learners, including the excluded and the sick, and new models for delivering learning across campuses or federations.
Delivering more learning through live streams would involve further research into effective course construction, investment in staff training and consideration of issues like copyright, privacy and e-safety. While delivery to a PC screen is likely in the short term, it will be necessary to plan for mobile clients as well. Much use in education is currently niche or experimental, but live streamed video is likely to make a much greater contribution in future.
© Becta 2009
http://emergingtechnologies.becta.org.uk
page 4 of 4

Month Year

[image: image1.png]