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Summary 
Alpha (or “matte” or “key”) channels are extensively employed in many professional production environments.  Within SMPTE, dual channel versions of the HD-SDI serial interface, and the SDTV SDI already exist for the carriage of the Alpha channel.  In file-based applications the Alpha channel may be carried in SMPTE S268M (“File Format for Digital Moving-Picture Exchange (.DPX)”) file containers (attached).  Carriage of Alpha information is also possible in MXF and AAF.  The definition of the Alpha channel is typically the same as the “Y” or “G” channel. (See SMPTE RP157, “Key Signals”, attached.)

Many applications require the transmission and/or storage of Alpha channel information in conjunction with image sequences; consequently, there is a practical requirement for compression of Alpha channel information.  To date, these requirements have generally been met by encoding Alpha information as a separate Luminance-only image sequence.  This is inconvenient, and loses any opportunity to benefit from correlation with the associated video.
Requirements for a Compressed Alpha channel.

An Alpha signal is used as a multiplier for the video in compositing operations.  Consequently, any artifacts present in the Alpha signal are imposed on the resulting composite.  It is, therefore, important for many applications that the quality of the decoded Alpha signal equal or exceed that of the Luminance or Green channel.  In general, filtering and sampling of Alpha signals should be equivalent to the Luminance or Green channel.  Users may choose to employ greater bit depth, and/or lower compression ratios to achieve the required performance of the Alpha channel.  It is important that the original timing relationship between signals be maintained.

Some users suggest that difficult scenes such as smoke mean that the practical requirements for the Alpha channel exceed those for the video.  There may be a need for greater bit-depth and for greater freedom from artifacts.  Lossless encoding may be appropriate for some applications.  It is expected over time that Alpha bit depth requirements will extend beyond the current 10 bit implementations.  As a guideline, any system definition should include expansion capability to 12 bits.

SMPTE suggests that the syntactical elements developed by WG11 for MPEG-4 Part 2 for grayscale coding of arbitrary shapes may form a good foundation for coding of alpha signals.  In particular, simple coding of macroblocks as totally transparent or totally opaque is likely to contribute to efficiency.  It should be noted that some transport mechanisms used for Alpha signals represent “opaque” or “black” as code levels other than zero (e.g. level 64 in 10-bit representations), and represent “transparent” or “white” as other than the maximum value (e.g. level 940 in 10-bit representations).  For coding of boundary macroblocks, the tools developed by JVT for the MPEG AVC will likely provide suitable mechanisms for lossy encoding.  However, SMPTE would support the inclusion of an optional lossless encoding mechanism for Alpha signals.
 Conclusions

SMPTE supports the inclusion of Alpha channel support in the JVT tool kit. SMPTE is prepared to offer any additional information sought by WG11 or JVT.
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