How to buy an MPEG-4/H.264 Encoder

There are a number of items and issues to consider when selecting the an MPEG-4 encoder among which are : resolution requirements, bandwidth constraints, input/output requirements, video quality requirements, redundancy requirements.

Resolution:  Based upon your application, you may need to process video images that represent one or several different image resolutions.  For instance, distributing video to mobile devices may utilize “QCIF” (Quarter Common Interface Format) resolution of 176 x 144 while distributing broadcast quality HDTV may require 1920 x 1080 resolution.  Different encoders and encoder manufacturers may specialize in encoders that are optimized for a subset of possible resolutions, so be sure to consider the range of resolutions that pertain to your requirements.  Another aspect of resolution is pixel sampling, typically referred to as 4:2:0 or 4:2:2 sampling.  4:2:2 can represent greater color depth than 4:2:0 so 4:2:2  is considered for contribution applications where the content may be edited several times prior to final end-user targeted encoding.  4:2:0 is the standard for most end-user decoders / set tops in use today, so content that will not be subject to many edit passes and/or is being relayed directly to end-users can take advantage of the more efficient 4:2:0 format.

Bandwidth Constraints:  Be aware of the bandwidth constraints of the networks that will be carrying the compressed video that you prepare.   If the network that is available to you is limited in the bandwidth that can be assigned to your content, then you must make sure that the encoder you select can produce acceptable quality results at your chosen resolution(s) – at the available bandwidth.  The best way to ensure that the encoders can meet your bandwidth requirements is to test the encoders with a variety of content that represents your application.  If you will be distributing content that includes high action sports, for example, make sure a sample of that type of content is included in your tests.  If you do not have easy access to a variety of content, most encoder manufacturers have examples of video output quality for different types of video, encoded at a range of bitrates.  If you will be distributing several content streams at the same time, be sure to investigate the “statistical multiplexing” capabilities of the encoder suppliers.  Statistical multiplexing is a technique that is used to intelligently share a fixed bandwidth transport pipe between two or more encoded streams – where more bandwidth is instantaneously assigned to the more difficult video material so that overall video quality is maintained among all of the streams.

Input/Output Requirements:   Consider the  range of video and transport formats that may be utilized to send content to you for encoding.  Content may arrive as full bandwidth SDI or HD-SDI or may arrive as a compressed MPEG-2 streams (or other formats) via terrestrial, satellite, or IP.   Look carefully at the input capabilities and options for the encoders that you are considering since some may only support a single format while you may need more flexibility.  For instance, encoders that accept ATSC off-air direct input may eliminate the need for purchasing a separate ATSC receiver.  For output, the typical options include IP (GbE) or ASI.  Today, many recipients of your encoded output may be moving to IP transport, so consider this when reviewing the output options on the encoders under review.  Most other output destinations, such as satellite or terrestrial modulators, will accept the ASI input format.  Also check the number of outputs so that distribution to multiple destinations and redundancy scenarios (see next paragraph) can be accommodated.

Redundancy: Encoder redundancy provides for uninterrupted operation in the event that one encoder malfunctions.   If your application requires “5 nines” availability for multiple channels – or even that level of uptime for a single channel -  consider the type of redundancy scheme offered by the encoder supplier.  For multi-channel applications, suppliers typically offer “1:N” redundancy where a single hot spare encoder is used to backup an array of on-line encoders.  In this case, an intelligent video router is used in conjunction with the encoder and a controller to automatically switch in the spare encoder and switch the source when an on-line encoder malfunctions.  When evaluating your requirements in this area, ask for information about switchover time and a description of the type of errors that are covered.

