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Summary

This contribution proposes transmission of ancillary chroma information for chroma upsampling to perform the closest reverse filtering that matches the chroma subsampling performed by the encoder. We propose transmission of a minimal amount of ancillary information. 

Introduction

Encoders often accept 4:2:2 interlace or 4:2:2 progressive video as input.  Methods of subsampling from 4:2:2 to 4:2:0 tend to differ between encoders from different manufacturers since they tend to perform proprietary noise reduction and picture downscaling operations.  It is common to combine chroma subsampling with these operations in the pre-processing stage.  Noise filtering in turn depends on the specific method employed for noise level estimation and likely controlled by the encoder’s proprietary rate control strategy. 

These factors amount to potential differences in chroma subsampling for progressive pictures.  However, chroma subsampling schemes on interlaced pictures tend to differ to a greater extent.  Differences stem from subsampling philosophies that are possibly justified empirically or as viable trade-offs between quality and cost. 

For interlace pictures, some encoders place subsampled chroma at a quarter pixel shift toward the top in the top field and a quarter pixel shift toward the bottom in the bottom field.  Other encoders place a sub-pixel shift in one type of field and a different or no phase-shift in the opposite field.  Some encoders do not implement a subpixel shift at all.  

The advent of personal video recorders in consumer devices introduces yet another consideration.   When an NTSC or PAL decoded video signal is presented as input to an encoder, filtering in the pre-processing stage and chroma subsampling leverage from the fact that the input video signal is band-limited. Encoders in these devices produce video streams to be solely consumed and decoded by the resident decoder.  The resident decoder must decode broadcast streams as well, as is the case in a set-top box.  However, the encoder’s chroma subsampling tends to differ from the chroma subsampling in the “assumed” encoder producing the broadcast video streams.

Encoders in products capable of decoding multiple video formats will be required to encode video from another format to H.26L video format (i.e., perform a transcode operation).   Consequently, an H.26L encoder may be presented through shared memory or through a physical input port a digitized 4:2:0 video format with a different chroma position.  Since the resident decoder is the sole consumer, it would be advantageous to preserve the original chroma location.

As evident from the aforementioned, chroma upsampling can benefit from transmission of ancillary information to perform the closest reverse filtering that matches the chroma subsampling performed by the encoder.  This should result in the elimination of chroma artifacts that often manifest as jagged edges and horizontal streaks in certain color transitions and especially in synthetic like colors.

Proposal

Rather than a display process be informed of the progressive or interlace nature of the frame to effect one of two chroma upsampling generalized filters, we propose a minimal aggregate number of bits to carry ancillary chroma information.   We propose transmission of ancillary chroma information in the Supplemental Enhancement Information (SEI) payload of H.26L to enhance chroma upsampling.   Alternatively, the table could be transmitted as any element in the hierarchy of layers of syntactical elements in H.26L that the body of video experts deemed suitable.

In all three proposals below, ancillary chroma information should be transmitted every 0.5 or 1.0 second.  Alternatively, it can be transmitted at the as frequent as SEI is transmitted. 

Proposal A:  Index Transmission in SEI field

A table of filters can be pre-specified to the decoder.   Each entry in the table can comprise of an upsampling filter or alternatively a pair of filters, one for each respective field type.  An index to the table is transmitted in a finite size field of the SEI payload.  Each filter or pair of filters can comprise a certain number of taps.  Obviously, a display operator may not be capable of implementing the required filter due to limited number of line buffers in its display functionality.  However, an index to a filter (or pair of filters) in the table merely connotes three pieces of information: 

· A subpixel shift from a set of agreed and predetermined set of subpixel shifts,

· A level of low pass filtering from a set of agreed and predetermined levels, and

· A filter to top-field or bottom-field association.

Therefore, an index merely allows the display operation to perform the most appropriate corresponding measure at its disposal for chroma upsampling.  Some decoders may opt to ignore the index and perform customary generalized chroma upsampling.  Other decoders may beneficially perform the appropriate chroma upsampling.

A single index may be sufficient to signal the pixel phase-shift for one type of field and a different phase-shift in the opposite field.

Proposal B:  One-bit field and optional index transmission in SEI

A field in the SEI payload as small as one-bit can be transmitted to signal to the decoder that ancillary chroma information is to be employed for chroma upsampling.  No aggregate information (i.e., index) is transmitted when the flag is inactive.  When the flag is active or enabled, an aggregate field carrying the index is transmitted.  The aggregate information can be as small as four bits (or a nibble) to specify one of sixteen possible filter pairs (or chroma upsampling choices) for both top and bottom fields.  Alternatively, two small fields can carry indices for chroma upsampling for the top and bottom fields, respectively.

Even when the aggregate field is transmitted, a decoder may opt to ignore the index and perform its customary generalized chroma upsampling.  

Proposal C:  Two-bit field and less frequent index transmissionin SEI

A two-bit field in the SEI can be transmitted to signal to the decoder one of three possible states:

· active and no immediate transmission of ancillary chroma information, 

· active and immediate transmission of information in aggregate index field (nibble), or 

· not active (disabled).

The aggregate field may alternatively comprise of two smaller indices.  Even when the aggregate index field is transmitted, a decoder may opt to ignore the index and perform its customary generalized chroma upsampling.  
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